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This quality assurance project plan (QAPP) presents the organization, objectives, planned activities, and 

specific quality assurance and quality control (QAlQC) procedures associated with a Phase II Ground 

Water Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) to be performed for 

Solid Waste Management Unit (SWMU) 30 located at the Naval Surface Warfare Center in Crane, 

Indiana (NSWC Crane). SWMU 30 is also referred to as the "Landfarm". Specific protocols for sampling, 

sample handling and storage, chain-of-custody, and laboratory and field analyses are described. All 

QAlQC procedures are structured in accordance with applicable technical standards, and U.S. 

Environmental Protection Agency (U.S. EPA) Region 5 requirements, regulations, guidance, and 

technical standards. The Naval Facilities Engineering Service Center (NFESC) guidance document 

entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC, February 1996) was 

also used in establishing the QAlQC requirements specified in this QAPP. This project description 

outlines the overall scope of the Phase II Ground Water RFI. 

1.1 INTRODUCTION 

• This QAPP has been prepared by Tetra Tech NUS, Inc. (Note: Brown & Root Environmental [B&R 

Environmental] was purchased on January 1, 1998, and became Tetra Tech NUS, Inc. [TtNUS]) on 

behalf of the U.S. Navy Southern Division Naval Facilities Engineering Commarid and the NSWC Crane. 

This QAPP and other associated documents, including the Work Plan and Health and Safety Plan, 

constitute the project planning documents for the Phase II Ground Water RFI. 

• 

1.1.1 Overall Project Objectives 

The objectives of this project are to determine the possible presence or absence and extent of ground 

water contamination at SWMU 30. This work is being conducted to meet the requirements of a Phase II 

Ground Water RFI. 

Seven ground water monitoring wells were installed around the perimeter of SWMU 30 (the Landfarm) 

during a previous U.S. Army Corps of Engineers Waterways Experiment Station (COEWES) investigation. 
-

These wells have not been sampled to date. The scope of the current investigation involves sampling the 

seven on-site ground water monitoring wells five times over a 15-month duration, performing laboratory 

analysis of the samples, validating the analytical data, managing the data, and reporting the status and 

results . 

049910/P,. 1-1 CTO 0019 
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Specific Data Ouality Objectives (DOOs), as discussed in Section 1.4,' were developed early in the 

document planning stage in order to accomplish the project objectives. 

1.1.2 Project Status/Phase 

The activities discussed in the three planning documents (OAPP, Work Plan, and Health and Safety Plan) 

constitute the first comprehensive environmental investigation of ground water at the Landfarm. Although 

a phased investigative approach is not planned at this time, the results of the environmental 

investigations outlined in the Work Plan will dictate the need and scope of follow-up environmental 

investigations. 

1.1.3 QAPP Preparation Guidelines 

This OAPP has been prepared in accordance with specific Region 5 guidance for this project and the 

general guidance outlined in the U.S. EPA "Region 5 OAPP Policy" (U.S. EPA Region 5, April 1998). 

Additional guidance regarding the OAPP contents relative to the current project was provided by the U.S. 

EPA Region 5 Remedial Project Manager during teleconferences held on June 3, 1998, and February 19, 

1999. Representatives of U.S. EPA Region 5, NSWC Crane, the U.S. Navy Naval Facilities Engineering 

Command (Southern Division), and TtNUS participated in the teleconferences. 

1.2 SITE BACKGROUND AND DESCRIPTION 

NSWC Crane, including its location, size and borders, regional geology, hydrogeology, hydrology, and 

topography, is briefly discussed in the remainder of this section. Most of the information is contained in 

the Work Plan for the SWMU 30 Phase" Ground Water RFI, and specific sections of the Work Plan are 

referenced as app~opriate. 

1.2.1 Location 

" 

NSWC Crane is located in Crane, Indiana, approximately 75 miles southwest of Indianapolis, Indiana, 

and 71 miles northwest of Louisville, Kentucky. A 'site location map for the facility is provided as 

Figure 1-1 of the Work Plan. 

049910/P 1-2 CTO 0019 
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NSWC Crane encompasses more than 100 square miles (64,463 acres). The facility is bordered on the 

east by private farmland, on the north by Highway 45, on the west by Highway 458 and u.s. 231, and on 

the south by private farmland. 

1.2.3 Natural and Manmade Features 

Detailed information regarding natural and manmade features at the site is provided in Section 1.2.3 of 

the Work Plan. 

1.2.4 Topography 
( . 

Detailed information regarding site topography is provided in Section 1.2.2 of the Work Plan. 

1.2.5 Local Hydrology and Hydrogeology 

Detailed information regarding regional geology, hydrogeology, and hydrology is provided in 

Sections 1.3.1 and 1.3.2 of the Work Plan . 

1.3 FACILITY HISTORY 

Within the facility, NSWC Crane operates a wastewater treatment plant that generates sludges. NSWC 

Crane has historically used land application for the disposal of these sludges. The sludges are from the 

processing of domestic and process wastewater. Process sources include metal finishing operations; 

surface coating operations; the loading, assemblIng, and packing of ordnance; water treatment plant 

backwash; boiler blowdown; and industrial laundry operations: 

In October 1980, NSWC Crane filed a RCRA Section 3010 Notification and a Part A (interim status) 

permit application to operate as a treatment, storage, or disposal facility. The application for the Part A 

permit was approved, and the facility was allowed to operate as though it had a permit. In December 

1983, NSWC Crane applied for and obtained a sludge application permit to spray sludges from its 

wastewater treatment plant along approximately 18 miles of roadside near the western boundary of the 

facility. In February 1988, NSWC Crane was issued a permit· to apply sludge to a 2.5-acre site, the 

Landfarm (see Figure 1-2 of the Work Plan), located near an existing sanitary landfill. Sludges from the 

on-site wastewater .treatment faciJjty were applied to this site from 1988 through. 1993. In June 1994, 

049910/P 1-3 CTO 0019 
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NSWC Crane began applying sludges to eight newland-application-permitted sites located south and • 

southeast of the Landfarm. 

On December 20, 1989, a joint federal and state RCRA storage permit was issued to the Navy. The 

federal portion of the permit established the Hazardous' and Solid Waste Amendments (HSWA) 

Corrective Actions Requirements and Compliance Schedules (RCRA 3004). The compliance schedule 

obligated NSWC Crane to perform an RFI at each on-site BWMU. A Corrective Measures Study (CMS) 

and implementation of corrective measures are to be initiated if contamination is identified at a SWMU 

during the RFI process. The State of Indiana obtained pre-HSWA authorization and issued the Navy the 

state portion of the permit. 

In 1992,' U.S. EPA became concerned that the sludges from the on-site treatment plant should be 

characterized as F006 waste (wastewater treatment sludges from electroplating operations). U.S. EPA 

contended that wastewaters discharging from the electroplating shop pretreatment plants (Building 38 

and 3064) were mixing with other wastewaters in the sewer system prior to arrival at the main sewage 

treatment plant. In response to U.S. EPA's concerns, NSWC Crane began managing wastes from the 

plating shops to prevent this discharge and resulting mixing. In 1995, U.S. EPA renewed and modified 

the NSWC Crane permit to include the Landfarm as SWMU 30 to settle the enforcement issue concerning 

F006 waste. Included in the modification were corrective action requirements.due to HSWA. U.S EPA 

has required NSWC Crane to conduct an RFI at the Landfarm to determine if the previous application of 

sludges, which were possibly contaminated with plating wastes, have adversely affected the shallow 

ground water regime. 

1.3.1 General History 

The general history of the NSWC Crane and the Landfarm is provided in Section 1.2.1 of the Work Plan. 

1.3.2 Past Data Collection Activities 

Section 1.3 of the Work Plan summarizes the environm.ental investigations conducted to date. 

1.3.3 Current Status 

The Landfarm at NSWC Crane is no longer used for sludge application. In 1995, U.S. EPA reviewed and 

modified the NSWC Crane permit with the stipulation that an RFI be conducted at the Landfarm to 

determine if the application of sludges possibly contaminated with plating wastes have affected the 

• 

shallow ground water regime. If statistically significant increases in contamination are found using 40 • 
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CFR 264 subpart F evaluation procedures outlined in the Work Plan, NSWC Crane will qe required to 

conduct a CMS. 

1.4 PROJECT OBJECTIVES 

This section outlines the overall approach to meet, the project objectives for the SWMU 30 Phase II 

Ground Water RFI at NSWC Crane. Specific objectives and associated tasks are discussed in Section 

1 .4.1 . Project target parameters and intended data uses are discussed in Section 1 .4.2. DOOs are 

discussed in Section 1.4.3. The SWMU 30 RCRA ground water monitoring requirements are summarized 

in Table 1-1. 

1.4.1 Specific Objectives and Associated Tasks 

Specific objectives for this RFI are summarized in Table 1-1 of this OAPP. Decision rules are also 

provided in Section 1.4 of the Work Plan. 

1.4.2 Project Target Parameters and Intended Data Uses 

This section discusses the field and laboratory analytical information to be generated during the course of 

the RFI. Field parameters and intended data uses are discussed in Section 1.4.2.1. Laboratory 

parameters and intended data uses are discussed in Section 1.4.2.2. 

1.4.2.1 Field Parameters 

Field parameters will include those associated with ground water sampling and analysis; they will be 

measured using simple field instrumentation. Field measurements of airborne volatile organic 

compounds (VOCs) will be obtained using a photoionization detector. These measurements will be used 

primarily for health and safety monitoring. 

Field testing for several parameters, including dissolved oxygen, pH, specific conductivity, oxidation 

reduction potential (ORP), turbidity, water level, and temperature, will be completed for all ground water 

samples. These measurements will be used to support monitoring well development and purging of 

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

water quality. Hexavalent chromium (Cr+6
) will also be analyzed in the field using a Hach test kit, method 

" . 
8023 (see Appendix E of the Work Plan). AccuVac ampuls will be used with a detection limit of 10 

micrograms per liter (lJglL) (Cr+6 criterion is 180 IJg/L) . 

049910/P 1-5 CTO 0019 
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Type of RCRA Program 
and Objectives 

Type: RFI 
Characterization & 
Corrective Action 
Requirements 

Objectives: 

• Monitor GW for 
absence or 
presence of 
hazardous 
constituents and 
determine 
concentrations if 
present (upgradient 
and downgradient 
wells). 

• Delineate site-
specific extent of the 
GW contaminant 
distribution, if 
present (upgradient 
and downgradient 
wells). 

GW 
NA 

Ground water 
Not applicable 

Parameter 
Type 

Field 

Laboratory 

TABLE 1-1 

SUMMARY OF LANDFARM (SWMU 30) RCRA GROUND WATER MONITORING REQUIREMENTS 
NAVAL SURFACE W:\RFARE CENTER 

CRANE, INDIANA 

AnalYtical Program (All Wells) 
Sample Frequency and Objective Limit of Detection Location 

Target Constituents 
Quarterly • 2 Upgradient wells 

• pH Determine if monitoring 

• Specific conductivity well water is equivalent to 

• Temperature formation water. Evaluate 

• Turbidity general water quality. 

• Dissolved oxygen 

• Hexavalent Chromium(4) 

Oxidation Reduction • " 

· Potential (ORP) 

" 

Water-level 
Determine GW flow 

• direction 
measurements 

Quarterll' ~) 

• 
• 
• 

• 
• 
• 
• 
• 

VOCs 
Explosives 
Metals (total and 
dissolved) 
Cyanide 
Nitrate/Nitrite 
Ammonia 
Phosphorous 
TKN 

VOCs 
TKN 

Monitor waste 
constituents and reaction 
products that indicate 
presence of hazardous 
constituents in GW 
attributable to operations. 

Volatile organic compounds 
Total Kjeldahl Nitrogen 

030-GW-002 
Refer to the Sampling and 030-GW-003 
Analysi3 Plan for applicable 
limits. 

• 5 Downgradient wells 
030-GW-001 
030-GW-004 
030-GW-005 
030-GW-006 
030-GW-007 

Reporting limit low enough to 
meet Region 5 criteria for 
protection of human health(3). 

1 The full suite of listed analytes will be analyzed for Rounds 1 and 2, followed by a more focused list for Rounds 3 through 5. 

Monitoring Points 
Objective 

• Monitor qualitY of 
upgradient GW 
that has not been 
affected by 
operations Qf the 
unit. 

• Monitor quaiity of 
GW that may have 
been affected by 
operations of the 
unit. 

2 See Table 1-2 for specific chemicals and analytical methods.' , 
3 Human health-based criteria consist of U.S. EPA Region IX Preliminary Remedial Goals (pRGs) for tap water and Safe Drinking Water Act Maximum Contaminant Levels (MCLs). 
4 Field analyses using Hach test kit method 8023 (see Appendix E of Work Plan). 

, 1 
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Evaluations to be Performed 

Determine if statistically 
significant evidence of GW 
contamination exists by 
comparing upgradient 
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concentrations to downgradient 
concentrations. 

Compare to risk-based target 
level (Table 1-2). 

Determine site-specific extent 
of GW contaminant 
distribution, if present. 
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It is presently unknown if aquifer characterization has been completed for the Landfarm wells. Slug tests 

will be performed to determine hydraulic conductivities. If existing data on aquifer characteristics are not 

available, pumping tests will be conducted in conjunction with the first ground water sampling event. 

1.4.2.2 . Laboratory Parameters 

Information regarding the types of chemicals present at the Landfarm based on generator knowledge was 

used to develop a focused analytical program. The suite of analyses for the first two sampling rounds of 

the NSWC Crane RFI includes Appendix IX volatiles (excluding 1 A-dioxane, acetonitrile, isobutyl alcohol, 

and propionitrile), explosives, Appendix IX metals (total and dissolved), ammonia; cyanide, nitrate/nitrite, 

phosphorus (total and dissolved), and totai Kjeldahl nitrogen (TKN). The four aforementioned Appendix, 

IX volatiles were excluded from the volatile target compound list because these compounds cannot be 

accurately analyzed using SW-846 method 8260B, and they are not expected to be present at the 

Landfarm based on generator knowledge. Analytical data from the initial two sampling rounds will be 

used to characterize the upgradient and downgradient ground water and will enable TtNUS to develop a . 

list of potential contaminants of concern for this site. (Section 1.4 of the Work Plan provides further 

information regarding this process.) In turn, the parameter list for the three subsequent sampling events 

will be based on the list of potential contaminants of concern. Table 1-2 summarizes all target laboratory 

analytes and associated method detection limits (MDLs) or instrument detection limits (IDLs), as 

applicable, laboratory reporting limits (RLs), and risk-based target levels. 

1.4.3 Data Quality Objectives 

Ground water is being monitored for the following purposes:· 

• To comply with the U.S. EPA Region 5 Corrective Action requirement to perform an RFI at this 

SWMU. 

• To determine whether any potential ground water contamination is related to operations previously 

conducted at this SWMU. 

Proposed risk-based target levels based on previous U.S. EPA Region 5 guidance are presented in Table 

1-2. The overall objective of SWMU 30 ground water monitoring is to meet requirements of the above­

listed purposes, including the risk-ba~ed target levels for parameters listed in Table 1-2. This objective 

will be attained by performing the following activities: 

049910/P 1-9 CTO 0019 



TABLE 1-2 

ANALYTICAL METHODS AND LIMITS OF DETECTION 
NAVAL SURFACE WARFARE CENTER 

CRANE, INDIANA 
PAGE 1 OF2 

Laboratory Laboratory 
Chemical MDLIIDL(l) RL(l) 

(u!IIL) (u!IIL) 
EXPLOSIVES (SW-846 METHOD 8330) 
1,3,5-Trinitrobenzene 0.41 1.0 
1,3-Dinitrobenzene 0.41 0.9 
2.4,6-Trinitrotoluene (TNn 0.57 1.6 
2,4-Dinilrotoluene 0.57 1.2 
2,6-Dinilrotoluene 0.63 2.0 
Octahvdro-l,3,5,7-tetranitro-l,3,5,7-tetrazocine (HMX) 0.38 2.0 
2-Nitrotoluene 0.46 2.0 
3-Nitrotoluene 0.46 2.0 
4-Nitrotoluene 0.46 2.0 

4-Amino-2,6-dinitrotoluene 0.35 1.6 
2-Amino-4,6-dinitrotoluene 0.34 0.9 
Methyl-2,4,6-trinitrophenvlnilramine (Tetryl) 0.29 1.2 
Nitrobenzene 0.22 1.5 

Hexahydro-l,3,5-trinitro-l,3,5-triazine (RDX) 0.35 0.61(4) 

APPENDIX IX METALSISW-846 METHOD 6020 ICPIMS, UNLESS OTHERWISE NOTED) 
Antimony. 1.0 1.0 

Arsenic 1.0 1.0 
Barium 0.5 1.0 

Beryllium 0.5 1.0 
Cadmium 0.5 1.0 
Chromium (total) 0.5 5.0 
Cobalt 0.5 3.0 
Copper 0.5 2.0 
Lead 0.5 1.0 
Mercury (SW-846 Method 7470A) 0.06 0.2 

Nickel 0.5 10 
Selenium 1.0 1.0 
Silver 0.5 3.0 
Thallium 0.5 1.0 
TIn 0.1 10 
Vanadium 0.5 2.0 
Zinc 5.0 10 
MISCELLANEOUS PARAMETERS 
Ammonia (EPA Method 350.1) 6.4 10 
Cyanide (SW-846 Method 9012A) 2.4 10 
Hexavalent Chromium (fixed Hach test kit method 6023) (7) (7) 

NitratelNilrate (EPA Method 353.2) 2 10 
Phosphorus (Total and Dissolved) (EPA Method 365.2) 31.2 100 
Total Kjeldahl NilroQen (EPA Method 351.2) 120 300 
APPENDIX IX VOLATILE ORGANIC COMPOUNDS·) (SW-846 METHOD 8260B WITH 25 ML PURGE) 

1,1,1,2-Tetrachloroethane 0.13 0.5 
1 ,1,1-Trichloroethane 0.17 0.5 
1,1,2,2-Tetrachloroethane 0.10 0.5 
1,I,2-Trichloroethane 0.14 0.5 
1,l-Dichloroethane 0.17 0.5 
1,l-Dichloroethene 0.12 0.5 
1,2,3-Trichloropropane 0.54 1(4)" 

1,2-Dibromo-3-chloropropane 0.30 1 
1,2-Dibromoethane 0.13 0.5 
1,2-Diehloroethane 0.14 0.5 
1,2-Diehloropropane 0.14 OS 
2-Butanone 0.66 10 
2-Hexanone 0.92 10 
4-Methyl-2-pentanone 0.52 10 
Acetone 1.6 10 
Acrolein 4.6 10~ 

Acrylonitrile 1.3 3 
AIM chloride (3-chIOro-l-propene) 0.22 10 
Benzene 0.013 0.5 
Bromodichloromethane 0.13 0.5 
Bromoform 0.16 , 0.5 
Bromomethane 0.59 1(4) 

049910/P 1-10 

Risk-Based 
Target Level(') 

(u!IIL) 

1100 
3.7 

2.2 ea 
73 
37 

1600 
370 
370 
370 

(3) --
--

370 
3.4 

0.61 ea 

6 
2 

2000 
4ea 
5. 

100 
2200 
1300 

4 
200 

100(6) 

50 
100 smel 

2 
22000 

260 
11000 

(3) 

200 
160 

10000 
(3) 

(3) 

5ea 
200 

5ca 

5ea 
610 

5ea 
0.0016 ea 

1 ea·· 

1 ea·· 

1 ea·· 

0.16 ea·· 
1900 

(3) 

160 
610 

4 
3.7 ca·· 

1600 

5 ca 
100 ea 

8.5 ea·· 

6.7 
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SoUTee 

prg 
Prtl 
prg . 

prg 
prQ 
prg 
prg 
prQ 
prg 

Prtl 
prg 

prg 

mcl 
(5) 

mel 
(5) 

mel 
mel 
prQ 
mel 
prg 
mel 
mcl 
mcl 
mel 
mel 
prg • prg 
prQ 

mel 

prg 
mel 

(5) 

mel 
(5) 

(5) 

prg 
(5) 

prQ 
(5) 

(5) 

(5) 

(5) 

prQ 

prg 
prg 
(5) 

prQ 
(5) 

(5) 

prg 

prg • 
CT00019 



• 

• 

• 

Chemical 

Carbon disulfide 

Carbon tetrachloride 
Chlorobenzene 
Chloroethane (ethyl chloride) 
Chloroform 
Chloromethane 

cis-l,3-Dichloropropene 
Dibromochloromethane 
Dibromomethane 
Dichlorodifluoromethane 
Ethyl methacrylate 
Ethyl benzene 
Methacrylonitrile 
Methyl methacrylate 
Methylene chloride (dichloromethane) 
Styrene 
Tetrachloroethene 
Toluene 
Total Xvlenes 

TABLE 1-2 

ANAL mCAl METHODS AND UMITS OF DETECTION 
NAVAL SURFACE WARFARE CENTER 

CRANE, INDIANA 
PAGE20F2 

Laboratory Laboratory 
MDLJlDll') RlI') 

(ugIL) (ugIL) 
0.13 0.5 

0.17 0.314), 

0.18 0.5 
0.21 0.5 
0.14 0.3' 
0.17 0.5 

0.16 0.314) 

0.10 0.5 
0.19 0.5 
0.18 0.5 
0.31 1 

0.076 0.5 
0.15 1 
0.29 2 
0.19 3 
0.10 0.5 
0.16 0.5 
0.04 0.5 
0.18 1 

trans-l,2-Dichloroethene (trans-l,2-dichloroethylene) 0.10 0.5 

trans-l,3-Dichloropropene 0.10 0.5 

trans-l,4-Dichloro-2-butene 0.34 10 
T richloroethene 0.12 0.5 
Trichlorofluoromethane (fluorotrichloromethane) 0.14 0.5 
Vinvl acetate 0.21 0.5 

Vinyl chloride 0.20 0.5 
2-Chloro-l,3-butadiene (chloroprene) 0.40 3 

ugIL micrograms per liter 

Risk-Based 
Target levell'), 

-(ugIL) 

1000 

0.17 ca" 
39 

8600 
0.16ca 
1.5 ca 

(3) 

'1 ca 
370 
390 
550 
700 

1 
1400 

4.3ca 
100 

1.1 ca 
720 

1400 (m&o) 

100 
0.5(9) ca 
10(10) ca 

1.6ca" 
1300 
410 

2ca 
14 

Asterisks indicate those chemicals for which the laboratory reporting limit (Rl) exceeds the risk-based target level for the project. 
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Source 

prg 

prg 
prg 
prg 
pro 
prg 

prq 
pro 
prg 
pr& 
mcl 
prg 
pr& 
pro 
mcl 
prg 

prg-
prg 
(5) 

(5) 

(5) 

prg 
prg 
prq 

IS) 

prg 

Method detection limits (MDLs) (all parameters except metals), instrument detection limits (IDLs) (metals only), and reporting limits (RLs) as provided by 
Laucks Testing Laboratories, Inc. These values may change as laboratory MDls and IDLs are updated. 

2 Value is based on human heaHh risk-based criteria or practical quantitation limits (PaLs) for common laboratory analytical methods. 
3 Risk-based target level is not provided, because human health risk-based criteria are not available for this chemical. 
4 Laucks Testing Laboratories is confident that it can reliably report to this POL, even though this value is less than two times the MOL 
5 Developed using U.S. EPA Region 5 support. Risk-based target level numbers based on conversations with Crane (Paul Freed/Carol Witt-Smith fax 

dated 9/12/97). The value is based on human health criteria or practical qmintitation limits (PaLs) for common analytical methods. 
6 Being remanded. 
7 Hexavalent chromium (Cr"') will be analyzed in the field using a Hach test kit. Method 8023 (see Appendix E fo the Work Plan). Powder pillows or 

AccuVac ampuls will be used. Detection limits for both methods are 10 ugIL. 
8 1,4-Dioxane, acetonitrile, isobutyl alcohol. and propionitrile exluded from Appendix IX volatile target list because these compounds cannot be accurately 

analyzed using SW-B46 Method 8260B, and they are not expected to be present at the Landfarm based on generator knowledge. 
9 1,3-Dichloropropene 
10 ' 1,4-Dichloro-2-butene 
prg - Region 9 preliminary remedial goal (PRG) for tap water. expiration 511 i99. 
mcl- Maximum contaminant level, Drinking Water and Health Advisories, October 1996. 
smcl Secondary maximum contaminant level (tor taste, odor, etc.) 
ca Cancer PRG 
ca .. (where: non-carcinogenic (nc) <l00X cal 
ca .. , (where: nc<10Xca) 
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• Reviewing past operations and integrating the information to develop data needs for the project. 

• Developing a sampling and analysis plan that results in data representative of actual ground water 

conditions at the unit, including background. 

• Selecting methods of analysis that are sensitive enough to meet the proposed risk-based target 

levels. 

• Obtaining and handling representative g'round water samples through standardized and documented 

sampling procedures. 

• Statistically comparing the resulting analytical data to the proposed risk-based target levels and 

background. 

1.5 SAMPLE NETWORK DESIGN AND RATIONALE 

The sample network design and rationale is discussed in detail in Section 1.4 of the Work Plan. Figure 

1-3, provided in Section 1.3 of the Work Plan, displays the locations of all monitoring wells. 

1.6 PROJECT SCHEDULE 

The project schedule is provided in Section 1.8 of the Work Plan. 

049910/P 1-12 CTO 0019 
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2.0 PROJECT ORGANIZATION 
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The project organization for the" SWMU 30 NSWC Crane RFI is provided in Section 1.5 of the Work Plan. 

A project organization chart and responsibilities of key personnel are provided . 
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3.0 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA 

The overall quality assurance (QA) objective for this project is to develop and implement procedures for 

field sampling, chain-of-custody, laboratory analysis, and reporting that will provide technically sound 

results. Intended data uses are described in Section 1.4.2 of this QAPP. Specific procedures for 

sampling, chain-of-cus~ody, laboratory instrument calibration, laboratory analysis, data reporting, internal 

quality control (QC), audits, preventive maintenance of field and laboratory equipment, and corrective 

action are described in other sections of this QAPP. 

The PARCC parameters (precision, accuracy, representativeness; comparability, and completeness) are 

qualitative or quantitative statements regarding the quality characteristics of the data used to support 

project objectives and ultimately, environmental decisions. These parameters are discussed in the 

remainder of this section. . Specific routine procedures used to assess the quantitative parameters 

(precision, accuracy, and completeness) are provided in Section 12.0. 

3.1 PRECISION 

3.1.1 Definition 

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

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

equation for determining precision is provided in Section 12.2. 

3.1.2 Field Precision Objectives 

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

analyzed. Field duplicate results for aqueous matrix samples are considered to be precise if the relative 

percent difference (RPD) is less than or equal to 30 percent. Field precision is assessed through the 

collection and measurement of field duplicates at a rate of 1 duplicate per 10 environmental samples. 

3.1.3 Laboratorv Precision Objectives 

Laboratory precision QC samples are analyzed at a frequency of 5 percent (i.e., 1 QC sample per 20 

environmental samples). Laboratory precision is measured by comparing calculated RPD values and 

precision control limits specified in the analytical method or by the laboratory's QA/QC program. 

Precision for organic analyses will be measured via RPDs for matrix spike and matrix spike duplicat~ 
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(MS/MSD) samples. Precision for metals and general chemistry analyses will be measured via RPDs for • 

laboratory duplicates. Tables 3-1, 3-3, 3-5, and 3-7 present precision control limits for MS/MSD and 

laboratory duplicate RPDs, as applicab!e, for each analytical fraction. Tables 3-2, 3-4, 3-6, and 3-8 

present accuracy control limits, which are discussed in Section 3.2. 

3.2 ACCURACY 

3.2.1 Definition 

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

equation for determining accuracy is provided in Section 12.1. 

3.2.2 Field Accuracy Objectives 

Accuracy in the field is assessed through the use of rinsate and trip blanks and is ensured through the 

adherence to all sample handling, preservation, and holding time requirements. Accuracy and precision 

requirements for field measurements (e.g., pH) are ensured through calibration, as discussed in Section 

2.4 of the Work Plan. 

3.2.3 Laboratory Accuracy Objectives 

Accuracy in the laboratory is measured by comparing a spiked sample result to a known or calculated 

value expressed as percent recovery (%R). Percent recoveries are derived from the analysis of known 

amounts of compounds spiked into deionized water [i.e., laboratory control sample (LCS) analysis], or 

into actual samples (i.e., surrogate or MS analysis). LCS analysis, which may also be referenced as 

blank spike analysis, measures the accuracy of laboratory operations. Surrogate and MS analyses 

measure the accuracy of laboratory operations as affected by sample matrix .. LCS or MS analyses are 

performed at a frequency of 1 per 20 associated samples of like matrix .. Surrogate spike analysis is 

performed for all organic chromatographic analyses. Laboratory accuracy is assessed by comparing 

calculated %R values to accuracy control limits specified in the analytical method or by the laboratory's 

QA/QC Program. 

Accuracy for organic analyses will be measured via percent recoveries for surrogate spikes, MS/MSDs, 

and LCSs. Accuracy for metals and general chemistry analyses will be measured via percent recoveries 

for MSs and LCSs. Tables 3-2, 3-4, 3-6, and 3-8 present accuracy control limits. 
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QUALITY CONTROL LIMITS(1) 

L 
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MATRIX SPIKE/MATRIX SPIKE DUPLICATE SAMPLES AND SURROGATE SPIKES 
EXPLOSIVES ANALYSES 

NAVAL SURFACE WARFARE CENTER 
CRANE, INDIANA 

EXPLOSIVES BY SW-846 METHOD 8330 

Chemical Accuracy (%R) Precision (RPD) 

1,3,5-Trinitrobenzene 44-142 30 
1,3-Dinitrobenzene 32-122 30 
2,4,6-Trinitrotoluene 59-114 30 . 
2,4-Dinitrotoluene 42-110 30 
2,6"Dinitrotoluene 38-106 30 
HMX 10-96 30 
2-Nitrotoluene 30-99 30 
3-Nitrotoluene 28-105 30 
4-Nitrotoluene 31-100 30 
4-Amino-2,6-dinitrotoluene 58-117 30 
2-Amino-4,6-dinitrotoluene 58-117 30 
TeLryl 27-109 30 
Nitrobenzene 31-99 30 
RDX 47-125 .30 
1 ,2-Dinitrobenzene (surrogate) 60-140 NAl'!) 

1 In-house ac limits provided by Laucks Testing Laboratories, Inc. 
2 Not applicable 
%R Percent recovery 
RPD Relative percent difference 

049910/P 3-3 CTO 0019 



TABLE 3-2 

QUALITY CONTROL LIMITS(1) 
. LABORATORY CONTROL SAMPLES 

EXPLOSIVES ANALYSES 
NAVAL SURFACE WARFARE CENTER 

CRANE, INDIANA 

EXPLOSIVES BY SW-846 METHOD 8330 

Chemical Accuracy (O/OR) 

1,3,5-Trinitrobenzene 52-125 
1,3-Dinitrobenzene 53-122 
2,4,6-Trinitrotoluene 51-134 
2,4-Dinitrotoluene 55-129 
2,6-Dinitrotoluene 49-132 
HMX 29-135 
2-Nitrotoluene 41 ~140 
3-Nitrotoluene 40-145 
4-Nitrotoluene 39-142 
4-Amino-2,6-dinitrotoluene 60-125 
2-Amino-4,6-dinitrotoluene 61-125 
Methyl-2,4,6-T rinitrophenylnitramine 33-138 
Nitrobenzene 40-134 
RDX 44-125 

In-house QC limits provided by Laucks Testing Laboratories, Inc. 
O/OR Percent recovery 
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TABLE 3-3 

QUALITY CONTROL LlMITS(1) 
MATRIX SPIKE AND LABORATORY DUPLICATE SAMPLES 

METALS ANALYSES 
NAVAL SURFACE WARFARE CENTER 

CRANE, INDIANA 

APPENDIX IX METALS BY SW-846 METHOD 6020 (UNLESS OTHERWISE NOTED) 

NSWCCrane 
QAPP 

Revision: 5 
Date: August 1999 
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Page 5 of 15 

Chemical Accuracy (%R) Precision (RPD) 

Antimon~ 75-125 20 
Arsenic 75-125 20 
Barium 75-125 20 
Beryllium 75-125 20 
Cadmium 75-125 20 
Chromium (total) 75-125 20 
Cobalt 75-125 20 
Copper 75-125 20 
Lead 75-125 20 
Mercury (SW-846 Method 7470A) 75-125 20 
Nickel 75-125 20 
Selenium 75-125 20 
Silver 75-125 20 
Thallium 75-125 20 
Tin 75-125 20 
Vanadium 75-125 20 
Zinc 75~125 20 

1 In-house QC limits provided by Laucks Testing Laboratories, Inc. 

%R Percent recovery 

RPD Relative percent difference· 
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TABLE 3-4 

QUALITY CONTROL LlMITS(1) 
LABORATORY CONTROL SAMPLES 

METALS ANALYSES 
NAVAL SURFACE WARFARE CENTER 

CRANE, INDIANA 

APPENDIX IX METALS BY SW-846 METHOD 6020 (UNLESS OTHERWISE NOTED) 

Chemical . Accuracy (%R) 

Antimony 75-125 
Arsenic 80-120 
Barium 80-120 
Beryllium 80-120 
Cadmium 80-120 
Chromium (total) 80-120 
Cobalt 80-120 
Copper 80-120 
Lead 80-120 
Mercury (SW-846 Method 7470A) 80-120 
Nickel 80-120 
Selenium 80-120 
Silver 75-125 
Thallium 80-120 
Tin 50-150 

. Vanadium 80-120 
Zinc 80-120 

In-house ac limits provided by Laucks Testing Laboratories, Inc. 

%R -Percent recovery 
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TABLE 3-5 

QUALITY CONTROL L1MITS(1) 
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MATRIX SPIKEIMATRIX SPIKE DUPLICATE SAMPLES AND SURROGATE SPIKES 
VOLATILE ORGANIC COMPOUND ANALYSES . 

NAVAL SURFACE WARFARE CENTER 
CRANE, INDIANA 

VOLATILE ORGANIC COMPOUNDS BY SW-846 METHOD 8260B 
Chemical Accuracy (%R) 

1,1,1-Trichloroethane 75-125 

1,1,2,2-Tetrachloroethane 74-125 
1,1,2-Trichloroethane 75-127 
1,1-Dichloroethane 72-125 

1,1-Dichloroethene 59-145 

1,2-Dichloroethane 68-127 

1,2-Dichloropropane 70-125 

2-Butanone 70-125 

2-Hexanone 70-125 

4-Methyl-2-pentanone 70-125 

Acetone 70-125 

Benzene 62-142 

Bromodichloromethane 75-125 

Bromoform 75-125 

Bromomethane 72-175 

Carbon disulfide 70-125 

Carbon tetrachloride 62-125 

Chlorobenzene 62-135 

Chloroethane 65-125 

Chloroform 74-125 

Chloromethane 75-125 

cis-1 ,2-Dichloroethene 75-125 

trans-1,2-Dichloroethene 75-125 

cis-1,3-Dichloropropene 74-125 

trans-1,3-Dichloropropene 66-125 

Dibromochloromethane , 75-125 

Ethylbenzene 75-125 

Methylene chloride 75-125 

Styrene 75-125 

Tetrachloroethene 71-125 

Toluene 59-139 

Trichloroethene 54-141 

Vinyl chloride 46-134 

Xylenes (Total) 75-125 

Toluene-D8 (surroQate) 75-125 

1,2-Dichloroethane-D4 (surrogate) 62-139 

4-Bromofluorobenzene (surrogat~ 75-125 

1 
2 

In-house QC limits provided by Laucks Testing Laboratories, Inc. 
Not applicable. 
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"loR 
RPD 

Precision (RPD) 

20 

20 
20 
20 
20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 
20 

20 
20 

20 

20 

20 

20 
20 

20 
NA(2) 

NA 

NA 

Percent Recovery 
Relative percent difference 
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TABLE 3-6 

QUALITY CONTROL LlMITS(1) 
LABORATORY CONTROL SAMPLES 

VOLATILE ORGANIC COMPOUND . ANALYSES 
NAVAL SURFACE WARFARE CENTER 

CRANE, INDIANA 

VOLATILE ORGANIC COMPOUNDS BY SW-846 METHOD 8260B 

Chemical Accuracy (%R) 

1,1-Dichloroethene 71-130 
Benzene 85-122 
Chlorobenzene 84-114 
Trichloroethene 86-117 
Toluene 80-120 

In-house QC limits provided by Laucks Testing Laboratories, Inc. 

%R Percent recovery 
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TABLE 3-7 

QUALITY CONTROL LIMITS(1) . 
MATRIX SPIKE AND LABORATORY DUPLICATE SAMPLES 

MISCELLANEOUS PARAMETERS 
NAVAL SURFACE WARFARE CENTER 

CRANE, INDIANA 

MISCELLANEOUS PARAMETERS 
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Chemical Accuracy (%R) Precision (RPD) 

Ammonia (EPA Method 350.1) 53-120 10 
Cyanide (SW-846 Method 9012A) 64-135 11 
Nitrate/Nitrate (EPA method 353.2) 68-122 10 
Phosphorus (EPA Method 365.2) 54-129 27 
Total Kjeldahl NitroQen (EPA Method 351.2) 50-150 30 

In-house ac limits provided by Laucks Testing Laboratories, Inc. . . 1 
2 Statistical ac limits will be developed once 20 data points are obtained. The default limits 

presented will be used until that time. 
%R 
RPD 

049910/P 

Percent Recovery 
Relative percent difference 
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TABLE 3-8 

QUALITY CONTROL LlMITS(1) 
LABORATORY CONTROL SAMPLES· 

MISCELLANEOUS pARAMETERS 
NAVAL SURFACE WARFARE CENTER 

CRANE, INDIANA 

MISCELLANEOUS PARAMETERS 

Chemical Accuracy (%R) 

Ammonia (EPA Method 350.1) 75-125 
Cyanide (SW-846 Method 9012At 

, 
75-125 

Nitrate/Nitrate (EPA Method 353.2) 86-114 
Phosphorus (EPA Method 365.2) 75-125 
Total Kjeldahl Nitrogen (EPA method 351.2) 50-150 

1 In-house ac limits provided by Laucks Testing Laboratories, Inc. 
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2 Statistical ac limits will be developed once 20 data points are obtained. The default limits 
presented will be used until that time. 

%R Percent recovery 
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3.3 

3.3.1 

COMPLETENESS 

Definition 

NSWCCrane 
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Completeness is a measure of the amount of usable, valid analytical data obtained compared to the 
, ' 

amount expected to be obtained. Completeness is typically expressed as a percentage. The equation 

for completeness is presented in Section 12.3. 

The ideal objective for completeness is 100 percent (i.e., every sample planned to be collected is 

collected; every sample submitted for analysis yields valid data). However, samples can be rendered 

unusable during shipping or preparation (e.g., bottles broken or extracts accidentally destroyed), errors 

can be introduced during analysis (e.g., loss of instrument sensitivity, introduction of ambient laboratory 

contamination), or strong matrix effects can become apparent (e.g., extremely low matrix spike recovery). 

These instances result in data that do not meet QC criteria. Based on these considerations, 95 percent is 

considered an acceptable target for the data completeness objective. Completeness will be calculated for 

each quarterly sampling event of the ground water monitoring program. If critical data points are lost, 

resampling or reanalysis may be required. 

Validation will be performed for 100 percent of the laboratory data for the ground water monitoring 

program based on the requirements of the analytical methods and this QAPP. To the extent practicable 

for SW-846 analysis, validation will also be performed in accordance with the Region 5 standard 

operating procedures (SOPs) for Validation of CLP (Contract Laboratory Program) Organic and Inorganic 

Data (U.S. EPA Region 5, 1993a, 1993b) and the U.S. EPA Contract Laboratory Program National 

Functional Guidelines for Organic and Inorganic Data Review (U.S. EPA, 1994a, 1994b). Data rejected 

as a result of the validation process will be treated as unreliable, unusable data. 

3.3.2 Field Completeness Objectives 

Field completeness is a measure of the amount of valid field measurements obtained from all the field 

measurements taken in the project. Field completeness for this project is expected to be greater than 95 

percent. 
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3.3.3 Laboratory Completeness Objectives 
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Labor~tory completeness is a measure of the amount of valid laboratory measurements obtained from all 

the laboratory measurements taken in the project. Laboratory completeness for this project. is expected 

to be at least 95 percent. 

3.4 REPRESENTATIVENESS 

3.4.1 Definition 

Representativeness is an expression of the degree to which the data accurately and precisely depict the 

actual characteristics of a population or environmental condition at an individual sampling point. Use of 

standardized sampling, handling, analytical, and reporting procedures ensures that the final data 

accurately represent actual site conditions. 

3.4.2 Measures to Ensure Representativeness of Field Data 

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

ensuring that the Work Plan is followed and that proper sampling techniques are used. 

3.4.3 Measures to Ensure Representativeness of Laboratory Data 

Representativeness in the laboratory is ensured by using the proper analytical procedures .. meeting 

sample holding times, and analyzing and assessing field duplicate samples. The sampling network for 

the NSWC Crane RFI was designed to provide data representative of facility conditions. During 

development of this network, consideration was given to past waste disposal practices, physical setting 

and processes, and constraints inherent to the RCRA program. The rationale of the sampling network is 

discussed in detail in Section 4 of the Work Plan. 

3.5 COMPARABILITY 

3.5.1 Definition 

Comparability is defined as the confidence with which one data set can be compared to another (e.g., 

between sampling points; between sampling events). Comparability is achieved by using standardized 

sampling and analysis methods and data reporting formats (including use of consistent units of measure). 

Additionally, consideration is given to seasonal conditions and other environmental variations that could 

influence data results. 
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3.5.2 Measures to Ensure Comparability of Field Data 
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Comparability is dependent on the proper design of the sampling program and will be satisfied by 

ensuring that the Work Plan is followed and that proper sampling techniques are used. The sample' 

network design and rationale is presented in Section 1.4 of the Work Plan. Comparability is also 

dependent on recording field measurements using the correct units. Field measurement units are further 

discussed in Section 9.1.1. 

3.5.3 Measures to Ensure Comparability of Laboratory Data 

Planned analytical data are comparable when similar sampling and analytical methods are used and 

documented. Results will be reported in units that ensure comparability with current state and federal 

standards and guidelines. Laboratory measurement units are further discussed in Section 9.1.2. 

3.6 LEVEL OF QUALITY CONTROL EFFORT 

Trip -blank, rinsate blank, source water blank, field duplicate, method blank, laboratory duplicate, 

laboratory control, and MS samples will be analyzed to assess the quality of the data resulting from the 

field sampling and analytical programs. Internal ac samples (i.e., laboratory ac samples) are addressed' 

in Section 8.0 of this aAPP. 

External ac measures (Le., field ac samples) consist of field duplicates, trip blanks, and equipment 

rinsate blanks. Information gained from these analyses further characterizes the level of data quality 

obtained to support project goals. Each of these types of field ac samples undergo the same 

preservation, analysis, and reporting procedures as the related environmental samples. Each type of 

field ac sample is discussed below. 

In terms of ground water sampling, field duplicates for ground water samples are two samples collected 

independently at the source sampling location .and analyzed for the same parameters. Field duplicates 

are collected and analyzed for chemical constituents to measure the precision of the sampling and· 

analysis methods employed. Field duplicates will also be collected and analyzed for field parameters to 

be performed using field test kits (Le., hexavalent chromium). The general level of the ac effort will be 1 

field duplicate for every 10 or fewer investigative samples. 

Trip blanks will be submitted to the laboratory to provide a means to assess the quality of the data 

• resulting from the field sampling program. 
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Trip blanks pertain to samples collected for voe arialysis only. Trip blanks are used to assess the 

potential for voe contamination resulting from contaminant migration into sample containers during 

sample shipment and storage. Trip blanks are prepared by the laboratory using organic-free reagent 

water prior to the sampling event. They are shipped to the site with the sample containers and kept with 

the investigative samples throughout the sampling event. They are then packag.ed for shipment with 

other voe samples and sent to the laboratory for analysis. One trip blank will be included in each 

sample shipping container that contains samples for voe analysis. At no time after trip blank preparation 

will the trip blank sample containers be opened before they reach the laboratory. 

Equipment rinsate blanks are used to assess the effectiveness of decontamlnation procedures. They are 

obtained under representative field conditions by collecting the rinse water. generated by running analyte~ 

free water through sample collection equipment after decontamination and prior to use. One rinsate 

blank per ten enyironmental samples will be collected per each type of sampling equipmerit used (i.e., 

bailer, hand tools, etc.). However, at least one equipment blank will be collected per sampling day, per 

sampling event. If pre-cleaned, dedicated, or disposable sampling equipment is used, one rinsate blank 

must be collected as a "batch blank." Rinsate blanks are analyzed for the same chemical constituents as 

the associated environmental samples. 

Source water blanks are obtained by sampling the waters used for decontamination during the field 

investigation. Samples consist of analyte-free water used for decontaminating sampling equipment. 

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 will 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. 

Laboratory duplicate samples are analyzed for inorganic parameters to check for sampling and analytical 

reproducibility. MSs are -investigative samples analyzed to provide information about the effect of the 

sample matrix on the preparation and measurement methodology. All MSs for organic analyses are 

perlormed in duplicate and, as previously defined, are referred to as MS/MSD samples. One 

MS/laboratory duplicate or MS/MSD sample set will be collected or designated for every 20 or fewer 

investigative samples. Extra sample volume must be collected for samples designated for MS/MSD 

analysis for voes and explosives. Specific details regarding extra sample volume required for MS/MSD 

samples are provided in Table 2-3 of the Work Plan for each applicable analytical fraction. MS/MSD 

samples <;ire further discussed in Section 8.0. 
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Table 2-1 of the Work Plan indicates the total number of each OC sample to be collected on the basis of 

parameter and sampling event. 
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Field sampling procedures and additional field investigation tasks for the NSWC Crane SWMU 30 RFI are 

discussed in detail in the following sections of the Work Plan. 

Section 

2.3 

2.3.1 

2.3.2 

2.3.3 

2.4 

2.5 

2.6 

3.1 

3.2 

3.3 

3.4 

3.5 

Topic 

GROUND WATER SAMPLING 

Water-Level Measurements and Ground Water Monitoring Well Evaluations 

Monitoring Well Development and Purging 

Sampling 

FIELD MEASUREMENTS 

DECONTAMINATION 

INVESTIGATION DERIVED WASTE (lDW) 

SAMPLING IDENTIFICATION SYSTEM 

SAMPLE PACKAGING AND SHIPPING 

SAMPLE CUSTODY 

QUALITY CONTROL SAMPLES 

RECORDKEEPING 

Standard Operating Procedures (SOPs) regarding sampling and recordkeeping are included as 

Appendix C?f the Work Plan . 
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Custody is one of several factors necessary for the admissibility of environmental data as evidence in a 

court of law. Custody procedures help to satisfy the two major requirements for admissibility: relevance· 

and authenticity. Sample custody is addressed in three parts: field sample collection, laboratory analysis, 

and final evidence files. Final evidence files, including all originals of laboratory reports; are maintained 

under document control in a secure area. A sample or evidence file is under custody if: 

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

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

• the item was placed in a secure area to prevent tampering, or 

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

only. 

The chain-of-custody (COC) report is a multi-part, standardized form used to summarize and document 

pertinent sample information such as sample identification and type, matrix, date and time of collection, 

preservation, and requested analyses. Furthermore, through the sequential signatures of various sample 

custodians (e.g., s£~pler, transporter, laboratory sample custodian), the COC report documents sample 

custody and tracking. Custody procedures apply to all environmental and associated field ac samples 

obtained as part of the data collection system .. 

5.1 FIELD CUSTODY PROCEDURES 

The Field Operations Leader (FOL) or designee is responsible for the care and custody of the samples 

collected until they are relinquished to the analyzing laboratory or entrusted to a commercial overnight 

courier. COC reports are completed for each sample shipment. The reports are filled out in a legible 

manner, using waterproof ink, and are signed and dated by the sampler. Pertinent notes, such as whether 

the sample was field-filtered, or whether the sample is suspected to be high in contaminant concentration, 

are also indicated on the COC report. Information similar to that contained in the COC report is also 

provided on the sample label, which is securely attached to the sample bottle. In addition, sample tags 
.-

are affixed to the sample bottles and are returned by the analytical laboratory for inclusion in the final 

evidence file. 

Full details regarding sample COC (including use of custody seals and sample shipment protocols) are 

contained in SOP.SA-6.1, which is provided in Appendix C of the Work Plan. SOP SA-6.3, also provided 

in Appendix C of the Work Plan, discusses maintenance of site logbooks, site notebooks, and other field 
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records. Additionally, each of the sampling SOPs incorporated into the Work Plan contains a section that • 

addresses relevant sample documentation (completion of sample logsheets, etc.). All sample records are 

eventually docketed into the Administrative Record at NSWC Crane. 

5.2 - LABORATORY CUSTODY PRPCEDURES 

When samples are received by' the laboratory subcontractor, the laboratory's sample custodian examines 

the custody seals on each cooler to verify that they are intact and that the integrity of the environmental 

samples has been maintained. The custodian then opens the cooler and measures its internal 

temperature by measuring the temperature of the temperature blank. (A temperature blank is included in 

each cooler.) . The temperature reading is documented on the accompanying COC report. The sample 

custodian then signs the COC report and examines the contents of the cooler. Sample container 

breakages or discrepancies b'etween the COC report and sample label documentation are recorded. With 

the exception of samples for voe analysis, the pH of chemically preserved samples is checked using 

Hydrion paper and recorded. (The pH of voe samples will be measured and recorded after analysis to 

prevent loss of volatile compounds.) The laboratory completes a Laucks Testing Laboratories, Inc., eLP 

Sample Receipt Log and Supplemental Sample Receipt Log, as shown in Appendix 3 of SOP LTL-4002 

(Appendix A). All problems or discrepancies noted during this process are to be promptly reported to the 

TtNUS Task Order Manager (TOM). Samples are then logged into the laboratory information • 

management system (LlMS). Other pertinent issues related to sample custody, such as inter-laboratory 

chain-of-custody procedures and specific procedures for sample handling, storage, dispersement for 

analysis, and remnant disposal, are discussed in the subcontracted laboratory SOPs included in Appendix 

A of this OAPP. 

5.3 FINAL EVIDENCE FILES 

The Administrative Record at NSWe Crane will be the repository for all documents that constitute 

evidence relevant to sampling and analysis activities described in this OAPP. NSWC Crane will be the 

custodian of the evidence files and will maintain the contents of these files for the SWMU 30 RFI, 

including all relevant records, reports, logs, field notebooks, photographs, subcontractor reports, and data 

reviews, in ~ secure, limited access location and under custody of the NSWC Installation Restoration 

Project Manager. The control file will include at a minimum: 
\. 

• field logbooks 

• field data and data deliverables 

• photographs and negatives 
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• drawings 

• laboratory data deliverables 

• data validation reports 

• data assessment reports 

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

• all custody documentation (tags, chain-of-custody forms, airbills, etc.) 

NSWC Crane 
QAPP 

Revision: 5 
Date: August 1999 

Section: 5 
Page 3 of 3 

Upon completion of the contract, all files associated with the ground water program will be maintained in 

the Administrative Record at NSWC Crane and will be available for inspection by the regulatory agencies. 

Section 9.3.2 provides additional details regarding laboratory data deliverables and reporting. 
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All instrumentation used to perform chemical measurements must be properly calibrated prior to use in 

order to obtain valid and usable results. The requirement to properly calibrate instruments prior to use 

applies equally to field instruments and fixed-base laboratory instruments. Field instrument calibration is 

discussed in Section 6.1. Laboratory instrument calibration is discussed in Section 6.2. 

6.1 FIELD INSTRUMENT CALIBRATION 

Field instrument calibration is discussed in Section 2.4 of the Work Plan. 

6.2 LABORATORY INSTRUMENT CALIBRATION 

Calibration procedures for a specific laboratory instrument will consist of initial calibration (generally three 

to five points),· initial calibration verification (inorganic methods only), and continuing calibration 

verification. In all cases, an independently prepared standard (i.e., from a second source or a different lot 

number from the primary source) will be used as a calibration verification solution or as the LCS/MS 

spiking mix . 

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 must be traceable to NIST reference standards, 

where possible, and appropriate 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 an U.S. 

EPA-supplied known or previous NIST-traceable standard. 

Laboratory instrumentation calibration procedures, frequency requirements, acceptance criteria, and 

corrective action are described in the method-specific SOPs presented in Appendix A of this QAPP. 
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7.0 ANALYTICAL AND MEASUREMENT PROCEDURES 

NSWCCrane 
QAPP 

Revision: 4 
Date: August 1999 

Section: 7 
Page 1 of 3 

All ground water samples collected during the NSWC Crane SWMU 30 RFI will be analyzed by Laucks 

Testing Laboratories, Inc. Lau.cks Testing Laboratories, Inc., is located at 940 South Harney Street, 

Seattle, Washington 98108, (206) 767-5060; FAX (206) 767~5063. This laboratory has successfully 

completed the Naval Facilities Engineering Service Center NFESClaboratory evaluation process 

described in the "Navy, Installation Restoration Laboratory Quality Assurance Guide" (NFESC, February 

1996). 

Samples will be subjected to field parameter measurement and will be analyzed at the fixed-base 

laboratory for volatiles, metals (total and dissolved), ammonia, cyanide, hexavalent chromium, 

nitrate/nitrite, phosphorus (total and total dissolved), and TKN. As described in Section 1.4.2.2, the 

parameter list may vary based on sampling round. 

The remainder of this section discusses field measurements and analytical procedures in more detail. 

7.1 FIELD MEASUREMENT PROCEDURES 

Chemical and physical parameters to be measured usin,g field instrumentation include volatile organics as 

methane equivalents (air quality within well casings), dissolved oxygen, temperature, specific conductivity, 

,oxidation reduction potential, pH, turbidity, and water level. Hexavalent chromium (Cr+6) will also be 

analyzed in the field using the Hach test kit, method 8023 (see Appendix E of the Work Plan). AccuVac 

ampuls will be used with a detection limit of 10 IJg/L (Cr+6 criterion is 180 IJg/L). Measurement of field 

parameters and calibration of field instruments are discussed in Section 2.4 (Field Measurements) of the 

Work Plan. 

'7.2 LABORATORY ANALYTICAL AND MEASUREMENT PROCEDURES 

All samples will be analyzed in accordance with the laboratory SOPs included in Appendix A of this QAPP. 

Table 7-1 summarizes the laboratory analytical methods and associated SOPs for the NSWC Crane 

SWMU 30 RFI. 
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Analytical Parameter 

Appendix IX Volatile Organics(2) 

Explosives 

Mercury, total and dissolved 

Appendix IX Metals (except mercury), 
dissolved 

Appendix IX Metals (except mercury), 
Total 

Sulfides _ 

Nitrate/Nitrite 

Ammonia 

Phosphorus, total and dissolved 

Total Kjeldahl Nitrogen 

Cyanide 

TABLE 7-1 

LABORATORY 
SUMMARY OF ANAL YTICAL PROCEDURES 

NSWC CRANE, INDIANA 

Preparation Method Analytical Method 

SW -846(3) 5030A SW-846(2) 8260B(with 25 mL purge) 

SW-8468330 SW-846 83~0 

SW-8467470A SW-8467470A 

(5) SW-8466020 

SW-846 3010A or SW-8466020 
SW-8463015 

SW-8469030B 

(5) EPA(4) 353.2 

(5) EPA 350.1 
(5) EPA 365.2 
(5) EPA 351.2 

(5) SW-8469012A 
--- ----- --------- -- -

1 All laboratory SOPs are included in Appendix A of this QAPP. 

-Preparation! Analytical 
SOPs(1) 

LTL-8265(low-leveloption) 

L TL -3077 /L TL -8330 

LTL-7501 

LTL-7202 

LTL-7009 or 
L TL-701 OIL TL-7202 

LTL-9205 

LTL-9125 

LTL-9109 

LTL-9108 

LTL-9133 

LTL-9104 
-- -

2 1,4-Dioxane, acetonitrile, isobutyl alcohol, and propionitrile are excluded from Appendix IX volatiles list because these compounds cannot 
be accurately analyzed using SW-846 method 8260B, and they are not expected to be present at the Landfarm based on general 
knowledge. 

3 U.S. EPA, 1986b. 
4 U.S. EPA, 1983 and U;S. EPA, 1993. 
5 No preparation method is required. 
mL milliliter 
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A complete list of the target compounds/analytes, including project-specific risk-based target level RLs, 

MDLs, and IDLs, is provided in Section 1.4.2.2 of this OAPP. The MDLs shown have been experimentally 

determined using the procedures described in Section 6.3 of Laucks Testing Laboratories, Inc., SOP L TL-

1011, which is inc!uded in Appendix A of this OAPP. These procedures are based on the method 

provided in Federal Register Vol. 49, No. 209, pages 198-199 (40 CFR Part 136 Appendix 8). The IDLs 

provided for metals have been experimentally determined as described in Section 6.2.6 of SOP L TL -1011. 

This procedure is based on the procedure for IDL determination as specified in the CLP Statement of 

Work (ILM04.0, U.S. EPA, 1995). All analytical results will be reported to the analyte's laboratory-specific 

RL as specified in Table 1-2 or to the lowest calibration· standard used for that analyte. An analyte's RL is 

laboratory-specific and 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 and sample volume. These adjusted values are known as 

sample quantitation limits (SOLs). 

7.2.2 List of Associated Quality Control Samples 

In addition to the field OC samples (field duplicates, trip blanks, rinsate blanks, etc.) discussed in Section 

3.0 of this OAPP, laboratory OC samples including MS/MSD samples, method blanks, and preparation 

blanks, will be analyzed as required by the analytical methods and as stated in the laboratory SOPs 

included in Ap~endix A of this OAPP. Laboratory OC samples are further discussed in Section 8.0 of this 

OAPP . 
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Field-related QC checks are discussed· in Section 3.0 of this QAPP. This section provides additional 

information regarding internal QC checks for field and laboratory measurements and analyses. 

·8.1 FIELD QUALITY CONTROL CHECKS 

Internal QC procedures for pH, specific conductivity, temperature, dissolved oxygen, ORP, and turbidity 

will include calibrating the instruments as described in Section 2.4 of the Work Plan· and in SOP SA-1.1. 

provided in Appendix C of the Work. Plan. Internal QC procedures for hexavalent chromium are . . 

described in the HACH procedure included in Appendix E of the Work Plan: Field sampling precision and 

bias will be assessed by collecting field duplicates and rinsate blanks for laboratory analysis. Collection 

of QC samples is discussed in Sections 2.3.3 and 2.4 of the Work Plan. Collection frequencies are 

summarized in Table 2-1 of the Work Plan. 

8.2 LABORATORY QUALITY CONTROL CHECKS 

The identified subcontract laboratory (Laucks Testing Laboratories, Inc.) has a QC program that ensures 

the reliability and validity of the analyses performed at the laboratory. All analytical procedures are 

documented in writing as SOPs. Internal QC procedures for all analyses are specified in the method­

specific SOPs provided in Appendix A of this QAPP. 

Table 7-1 lists the SOPs associated with each analytical procedure. In addition, the laboratory maintains 

SOPs regarding general laboratory QA procedures. All applicable SOPs, are also included in Appendix 

A. The table of contents included in Appendix A lists titles and numbers for all SOPs contained in the 

appendix. Several internal laboratory QC checks are briefly discussed in the remainder of this section. 

Additiqnal QC requirements that are specific to the NFESC QA Program, and therefore required for this 

project,· are also specified, as applicable, for each of the QC checks. 

Laboratory method blanks are 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. Method blanks for analytical methods that include preparative 

extraction or digestion procedures are also called preparation blanks. A method blank for ground water 

sample analysis generally consists of an aliquot of analyte-free water that is subjected to the same 

preparation and analYSis procedures as the environmental samples undergoing analysiS. Criteria for 

method blanks and corrective actions for noncompliant· results are described in each SOP for 
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determinative analysis in Appendix A of this QAPP. Under no circumstances are laboratory method blank 

contaminant values subtracted from environmental sample analysis results. 

Matrix spike analysis for organic analyses is performed in duplicate (i.e., MS/MSD analysis), with a 

frequency of 1 per 20 environmental samples as a measure of laboratory precision. For inorganic 

analyses, MS and laboratory duplicate analysis is likewise performed for every 20 environmental sample 

analyses. With the exception of vec MSD analyses, laboratory duplicates are prepared by obtaining two 

sample aliquots from the same sample container and analyzing each portion following the same analytical 

procedures. For vec MSD analyses, a sample aliquot from a separate sample container is used for 

analysis. The field crew provides extra volumes of sample matrices designated for laboratory QC 

analyses, as required. Control limits for matrix spike and laboratory duplicate analyses are specified in 

Section 3.0 of this QAPP. 

Based on NFESC requirements, MS samples should contain all the targeted analytes of interest.· 

However, because of the extensive list of compounds included on the Appendix IX list for vecs and the 

overlapping retention times of some of these compounds, it is not feasible to spike and analyze for the full 

list of Appendix IX compounds in the MS/MSD samples. Therefore, MS/MSD samples for these vecs 

will be spiked with a representative subset of these chemicals. Tables specifying matrix spiking 

compounds per analytical method and associated st~tistical laboratory control limits to be used for the 

ground water monitoring program are provided in Section 3. 

If the MS recovery is not within applicable control limits, 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 that are not affected by 

the sample matrix are in control (e.g., method blank, LCS, calibration checks) and if there is no evidence 

that spiking was improperly performed, the poor spike recovery may be attributed to matrix effects. In this 

case, the failed MS will be discussed in the laboratory case narrative, but re-preparation and re-analysis 

are not required. If any of the batch QC elements that are not affected by the sample matrix are out of 

control, or if there is evidence that spiking may have been improperly performed, the MS and MSD 

sample will be re-processed through the entire analytical sequence unless insufficient sample volume is 

available. Noncompliant MS/MSD and laboratory duplicate results will be discussed in the laboratory case 

narrative. 

Surrogates are organic compounds (typically brominated, fluorinated, or isotopically labeled) that are 

similar in nature to the compounds of concern and that _~re not likely to be present in environmental 

media. Surrogates are spiked into each sample, standard, and method blank prior to analysi~, and are 
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used only 'in organic chromatographic analysis procedures as a check of method effectiveness. 

Surrogate recoveries will be evaluated against the control limits specified in Section 3 of this OAPP. 

Corrective actions for noncompliant surrogate recoveries are discussed in the relevant determinative_ 

SOPs included in Appendix A of this OAPP. Noncompliant surrogate recoveries will be discussed in the 

laboratory case narrative. 

Laboratory control samples or blank spike samples serve to monitor the overall performance of each step 

during the analysis, including sample preparation. LCSs must be included in each preparation or 

analytical batch of 20 samples or less, and must be analyzed utilizing the same sample preparations, 

analytical methods, and OA/OC procedures as those employed for the samples. Based on the 

requirements of the NFESC OA Program, LCSs for wet chemistry and metals analyses must contain all 

analytes of interest, whereas LCSs for multiple-analyte organic methods must contain at least two 
J 

targeted analytes from each major class of compounds subject to analysis. The complete analyte list of 

explosives will be included in the LCSs associated with explosives analysis. The LCS spiking list for 

volatiles analyses will contain analytes that represent each of the various classes of analytes on the 

target analyte list. LCS results will be evaluated against control limits statistically established by the 

laboratory. Tables specifying LCS spiking compounds per analytical method and associated statistical 

laboratory controriimits to be used for the NSWC Crane SWMU 30 RFI are provided in Section 3.0. 

Based on NFESC OA Program requirements, if recovery of a LCS falls outside the control limits, the 

laboratory will reject the data for the analytical batch and take corrective action. The associated samples, 

extracts, or digestates may be reanalyzed a single time, and if the LCS recoveries meet acceptance 

criteria, the data will be reported. If LCS analyte recovery is still outside the acceptance limits, the 

associated samples in the preparation batch will be reprocessed if sufficient sample volume is available 

and holding times have not elapsed. If repreparation or reanalysis is not possible, the data will be flagged 

and the laboratory case narrative will discuss t.he failed LCS. 

Internal standard performance criteria ensure that gas chromatography/mass- spectrometry (GC/MS) 

analysis sensitivity and response are stable during every analytical run. Internal standard area counts for 

samples and blanks must not vary by more than a factor of two (- 50% to + 100%) from the associated 

12-hour calibration standard. The retention time of the internal standards in samples and blanks must not 

vary by more than ±30 seconds from the retention time of the associated 12-hour calibration standard. 
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Additional internal laboratory QC checks include mass tuning for GC/MS VOC analysis, and second­

column confirmation for high-performance liquid chromatography (HPLC) analyses. Specific QC 

requirements for each of these QC checks are provided in the applicable SOPs included in Appendix Aof 

this QAPP. 
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This section describes the procedures to be used for data reduction, validation, and reporting for the 

NSWC Crane SWMU 30 RFI. All data generated during the course of the RFI will be maintained in hard 

copy form in the Administrative Record at NSWC Crane. 

9.1 DAT A REDUCTION 

Data . reduction will be completed for both field measurements and laboratory-generated analytical data. 

Field data reduction will be relatively limited versus the degree of laboratory data reduction required for 

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

section. 

9.1.1 Field Data Reduction 

Field data will be generated as a result of real-time measurement of organic vapor concentrations via a 

photoionization detector (for health and safety monitoring) and through on-site water quality testing for 

general indicator parameters including pH, specific conductivity, turbidity, dissolved oxygen, ORP, and 

temperature. No calculations will be necessary to reduce these data. Measurements of hexavalent 

chromium will be performed using HACH test kits. Data generation for this parameter is described in the 

HACH procedure included in Appendix E of the Work Plan. No calculations will be necessary to reduce 

these data. 

Field measurements of organic vapor concentrations (parts per million on a volume/volume basis relative 

to methane or berizene) will be recorded on sample logsheets immediately after measurements are 

taken; the results will be incorporated into the SWMU 30 RFI Report. General water quality indicator 

parameters will also be recorded on sample logsheets immediately after the measurements are taken and 

later . encoded in the NSWC Crane SWMU 30 RFI database for presentation in the. SWMU 30 Ground 

Water Assessment Report. If an error is made in the field records, the error will be legibly crossed out 

(single-line strikeout), initialed and dated by the 'fieldmember, and corrected in a space adjacent to the 

original (erroneous) entry. Additional information regarding field documentation is provided in Section 3.5 

of the Work Plan. With the possible exception of aquifer-related slug test calculations, no calculations will 

be necessary to reduce these data for inclusion in the SWMU 30 Ground Water Assessment Report. 

Field data will be entered in the. electronic database manually, and the ,entries will be verified by an 

independent reviewer to make sure that no transcription errors occurred. General ground water quality 

• data and field screening data will be recorded and reported in the following units: 
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• pH - standard pH units 

• Temperature - degrees Celsius 

• Specific Conductivity - milli-siemens per centimeter (mS/cm) 

• Turbidity - Nephelometric turbidity units (NTU) 

• Dissolved oxygen - milligrams per liter (mg/L) 

• Oxidation Reduction Potential (ORP) - millivolts (mV) 

• Water level - feet (ft) 

9.1.2 Laboratory Data Reduction 
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Laboratory data reduction will be completed in accordance with the method-specific laboratory SOPs 

included in Appendix A of this QAPP. In addition, SOP LTL-1081 (provided in Appendix A) presents the 

procedures used by Laucks Testing Laboratories, Inc., for review and approval of data. 

It should be noted that the potential for coelution exists for some of the explosive compounds. The list of 

explosive compounds that coelute may vary over time as new columns are installed or as column 

affinities change over time. [The use of a liquid phase as an eluent for high-performance liquid 

chromatography (HPLC) provides a likely chance for chemical changes to occur in the column substrate 

and/or active sites.] 

SW-846 Method 8330 specifies that quantitation for explosive compounds be performed using the 
" 

primary column. However, if the peaks for two compou'nds are observed to coelute on the primary 

column but the peaks for these same two compounds do not coelute on the confirmation column, results 

for these compounds will be quantitated and reported from the confirmation column. The laboratory will 

document this in the case narrative. 

If two compounds coelute on the confirmation column, but the same two compounds do not coelute on 

the primary column, two scenarios could result. Quantitation will be performed using the primary column. 

Therefore, if 'only one of the coeluting compounds is detected on the primary column [and not the 

compound(s) it coelutes with], coelution on the confirmation column has no impact. The only potential for 

uncertainty is in the unlikely case that more than one of the coeluting compounds is detected on the 

primary column and a peak is also present in the expected retention time window on the confirmation 

column. In this case, it would not be possible to determine which compound(s) were actually present. 

Therefore, as a conservative measure, both compounds will be assumed to be present, and both· will be 

• 

•• 

quantitated and reported from the primary column: If this occurs, the results for these compounds will be • 
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reported by the laboratory with a "Z" flag to indicate coelution has occurred on the confirmation column 

and that quantitative confirmation is not possible. 

Laboratory analytical data will be reported using standard concentration units to ensure comparability with 

regulatory standards and guidelines and previous analytical results. Reporting units for the various 

classes of chemicals under consideration are as follows: 

• Volatile organic compounds - IJg/L 

• Explosives - IJg/L 
~ 

• Hexavalent chromium - mg/L 

• Metals - IJg/L 

• Cyanide - mg/L 

• Nitrate/nitrite - mg/L 

• Ammonia - rng/L 

• Phosphorus - mg/L 

• TKN - mg/L 

9.2 DATA VALIDATION 

This section discusses validation of field measurements and laboratory analytical data. Validation of field 

data will be limited to real-time "reality" checks, whereas laboratory analytical data will be validated in 

accordance with current U.S. EPA guidance. Validation of field measurements is discussed in Section 

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

9.2.1 Field Measurement Data Validation 

Field measurements will not be subjected to a formal data validation process. However. field technicians 

will ensure that the eqLiipment used for field measurement is performing accurately in compliance with the 

applicable SOPs. As described in Section 9.1.1, all field data,entered into the electronic database will be 

independently reviewed for transcription errors. 

9.2.2 Laboratory Data Validation 

One hundred percent of the laboratory data will be validated to ensure that the data are of evidentiary 

quality. Validation of analytical data will be completed by the TtNUS Chemistry Department located in the 
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TtNUS Pittsburgh office. Final review and approval of validation deliverables will be completed by the 

TtNUS Data Validation Coordinator. 

The analytical results will be validated versus the applicable analytical methods, the analytical SOPs 

included in Appendix A, and the requirements of this QAPP. Validation of these data will conform to the 

Region 5 Standard .Operating Procedures for Validation of CLP Organic and Inorganic Data (U.S. EPA 

Region 5, 1993a, 1993b) and the National Functional Guidelines for Organic and Inorganic Data Review 

(U.S. EPA, 1994a,1994b) to the greatest extent practicable for non-CLP data. The control limits provided 

in Tables 3-1 through 3-9 of this QAPP will be used to evaluate QC sample results. 

As presented in Section 9.1.2 of the QAPP, the potential for coelution exists for some explosive 

compounds. Section 9.1.2 indicated that if more than one of the coeluting compounds is detected on the 

primary column and a peak is also present in the expected retention time window on the confirmation 

column, as a conservative measure, both compounds will be quantitated and reported by the laboratory 

from the primary column, and that the laboratory will qualify the results with a "Z" flag. If this occurs, the 

results for these compounds will be qualified as presumptively present at an estimated concentration 

(uJN") during data validation (replacing the UZ"f1ag applied by the laboratory). 

9.3 DATA REPORTING 

This section discusses data reporting requirements for field and laboratory analytical data. Section 9.3.1 

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

handling and reporting. 

9.3.1 Field Measurement Data Reporting 

Field data will be reported in the units discussed in Section 9.1.1. The SWMU 30 Ground Water 

Assessment Report will include a comprehensive database including all field measurements (hexavalent 

chromium, pH, specific conductivity, temperature, dissolved oxygen, and turbidity). Field measurements 

will be transferred from sample logsheets to the electronic database manually and will be reviewed for 

accuracy by an independent reviewer. The addition of field measurements to the electronic database will 

be completed shortly after completion 'of the field investigation. 

All records regarding 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 results from the files. Outcards will be used to document the • 

049910/P . 9-4 CT00019 



• 

• 

• 

NSWCCrane 
QAPP 

Revision: 5 
Date: August 1999 

Section: 9 
Page 5 of 6 

removal of any such documentation from the files (date, person, subject matter). Field measurement data 

will be reported in an appendix to the SWMU 30 Ground Water Assessment Report at a minimum, and 

may also be reported in summary fashion if they indicate the presence of contamination (e.g., high .. 

specific conductivity readings). 

9.3.2 Laboratory Data Reporting 

Data reporting by the laboratory will be in accordance with CLP reporting format to the extent practicable. 

All pertinent OC data including raw data and summary forms for blanks, surrogates, and calibration 

information, will be provided. Case narratives will be provided for each Sample Delivery Group (SDG). 

SOP LTL-4201 (Appendix A) provides further detail regarding the information that will be included in CLP­

type data packages. 

All environmental and field OC sample results (trip blanks, field duplicates, rinsate blanks) will be' included 

in the SWMU 30 Ground Water Assessment Report as an appendix. The database will include pertinent 

sampling information such as sample number, monitoring well, and sampling date. Sample-specific 

detection limits will be reported for nondetected analytes. Units will be clearly summarized in the 

database and will conform to those identified in Section 9.1.2. The results for laboratory OC samples 

such as method blanks will not be presented in the RFI Report database. In addition, only the original 

(unspiked) sample results for MS/MSD samples will be included in the database. 

The analytical data will also be summarized within the body of the SWMU 30 Ground Water Assessment 

Report text in tabular and ·graphic fashion. Tabular summaries will include only those analytes that are 

detected in at least one sample and may include information such as frequency of detection, mean 

concentration, and concentration range. In the event that graphical portrayals of .data are informative, 

"tag maps," including the location and concentration of specific chemicals of potential concern, will be 

provided in the SWMU 30 Ground Water Assessment Report. 

Data will be handled electronically pursuant to the electronic deliverable requirements specified in the 

TtNUS Basic Ordering Agreement with LaLicks Testing Laboratories. This agreement requires the 

analytical laboratory to provide data in both hard copy and electronic form. The original electronic 

diskettes and the original hard copy analytical data are maintained in the Administrative Record at NSWC 

Crane. SOP CT-05 discusses database management and OA; it is included in Appendix A of this OAPP. 

Validation will be completed using the hard copy data. Upon completion of validation of a SDG and 

review by the Data Validation Coordinator, the· validation qualifiers will be entered in the electronic 
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database and will be subjected to independent review for accuracy. During this review process, the • 

electronic database printout will also be compared to the hard copy data (Form Is) to ensure that the hard 

copy data and electronic data are consistent. 

TtNUS will be responsible for laboratory data reporting. Key data handling personnel include the 

Information Management Systems Group leader and the Data Validation Coordinator. Data validation 

deliverables will not be routinely provided to U.S. EPA Region 5. However, a summary of the validation 

. results (actions taken and completeness, precision, and accuracy) will be provided in the SWMU 30 

Ground Water Assessment Report, and example data validation memoranda and analytical data 

packages will be provided up~n request.· 

Statistical analysis of the analytical data will be performed as described in Section 1.4 of the Work Plan . 
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Performance and system audits will be conducted periodically to ensure that work is being implemented in 

accordance with the approved project plans and in an overall satisfactory manner. Examples of pertinent 

audits are as follows: 

• The FOl will supervise and check daily that the field measurements are made accurately, equipment 

is thoroughly decontaminated, samples are collected and handled properly, and fieldwork is 

documented accurately and neatly. 

• The TOM will maintain contact with the FOl and Data Validation Coordinator to ensure that 

management of the acquired data proceeds in an organized and expeditious manner. 

Details regarding audit responsibilities, frequency, and procedures are discussed in the remainder of this 

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

and system audits are discussed in Section 10.2 . 

10.1 FIELD PERFORMANCE AND SYSTEM AUDITS 

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

10.1.1 Internal Field/Office Audits 

10.1.1.1 Internal Field/Office Audit Responsibilities 

In addition to the daily checks performed by the FOl, an independent performance and system audit of 

field activities may be conducted by the TtNUS Quality Assurance Manager. (QAM) or designee. 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 TOM. If a formal field audit is conducted for this study, the QAM (or designee) 

will be responsible for ensuring that sample collection, handling, and shipping protocols, as well as 

equipment decontamination and field documentation procedures, are being performed in accordance with 

the approved project plans and SOPs. 
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An internal field audit will be conducted at the beginning of the field program. This will allow for 

identification and correction of problems early in the program. 

10.1.1.3 Internal Field Audit Procedures 

The field audit will be conducted in accordance with the following procedures:" 

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

example audit checklist is provided in Appendix B of the QAPP. 

• Upon arrival at the audit location, the auditor shall conduct a pre-audit meeting with the responsible 

management of the project to be reviewed. 

• Field audits will include a review of required project documentation (logbooks, sample logsheets, etc.) 

and field operations (sample COC, sample handling, etc.) to evaluate completeness and compliance 

with applicable SOPs. 

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

• A formal post-audit debriefing will be conducted, and potential immediate corrective actions will be 

discussed. 

• The auditor will generate an audit report that addresses corrective actions. This report will be 

" provided by the auditor to the TOM. 

• The TOM will ensure that all corrective actions are addressed and will provide written verification of 

corrective action implementation to the auditor. 

• The auditor will manage corrective action verification and audit closure. 

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

049910/P 
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• Response evaluations 

Verification of corr.ective actions 

Follow-up checklists and audit reports 
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The results of the audit will be considered acceptable if all SOPs and project planning document 

requirements are followed. If problems are identified, corrective action will be initiated in accordance with 

the procedures outlined in Section 13.0. 

10.1.2 External Field Audits 

External field audits may be conducted by the Indiana Department of Environmental Management (IDEM), 

U.S. EPA Region 5, or both. Details regarding field audit responsibilities, frequency, and procedures are 

at the discretion of the agencies. 

10.1.2.1 External Field Audit Responsibilities 

External field audits and associated responsibilities are at the discretion of IDEM or U.S. EPA Region 5. 

• 10.1.2.2 External Field Audit Frequency 

External field audit frequency is at the discretion of IDEM or U.S. EPA Region 5. 

10.1.2.3 Overview of External Field Audit Process 

The external field audit process is at the discretion of IDEM or U.S. EPA Region 5. 

10.2 LABORATORY PERFORMANCE AND SYSTEMS AUDITS 

10.2.1 internal Laboratory Audits 

Internal laboratory audit responsibilities, frequencies, and procedures are discussed in this section. 

10.2.1.1 Internal Laboratory Audit Responsibilities 

The subcontract laboratory QAlQC Officer (or designee) performs routine interna:l audits of the laboratory. 

Internal laboratory audits are also conducted by the U.S. Navy. TtNUS holds no responsibility for such 

audits. Performance and system audits of laboratories are coordinated through the NFESC by an 

• . independent QA contractor. The NFESC and its contractor are responsible for ensuring that the 
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subcontracted laboratories comply with good laboratory practices and the general requirements of all • 

analytical services provided by the laboratory. 

10.2.1.2 Internal Laboratory Audit Frequency 

At a minimum, the subcontract laboratory conducts internal system audits of each laboratory analytical 

department on an annual basis. Internal audits are performed bi-annuallyat Laucks Testing Laboratories, 

Inc., if no external audits are conducted. In addition, each laboratory department at Laucks Testing 

Laboratories, Inc., analyzes blind performance evaluation (PE) samples as described in SOP L TL-1 009 

(Appendix A). Data audits are also performed by the Laucks Testing Laboratory QAJQC Officer at a 

minimum frequency of once per year for each analytical area. 

Internal laboratory performance and system audits are completed by the U.S. Navy for each contracted 

laboratory in the NFESC QA Program on an 18-month schedule. 

/ 

10.2.1.3 Internal Laboratory Audit Procedures 

Internal systems audits are conducted to detect any problems in sample flow, analytical procedures, or 

documentation and to ensure adherence to laboratory SOPs. Laucks Testing Laboratories, Inc., internal • 

audit procedures are described in SOP L TL-1 017 (Appendix A). 

Internal. U.S. Navy laboratory audit procedures, as performed by a Navy contractor, include a pre­

screening process that requires review of the laboratory's QA manual, analysis of PE samples, generation 

of data deliverables for the PE samples, an on-site technical systems audit of the laboratory, and 

satisfactory resolution of all deficiencies and findings. 

10.2.2 External Laboratory Audits 

This section discusses external laboratory audit responsibilities, frequencies, and procedures. 

10.2.2.1 External Laboratory Audit Responsibilities 

External laboratory audits may be performed at the discretion of IDEM or U.S. EPA Region 5. Each 

laboratory is also involved· in external audits and PE studies throughout the year, as required, to maintain 

certifications or approvals by other regulatory agencies or programs. U.S. EPA Region 5 has recently 

audited Laucks Testing Laboratories, Inc. for another related U.S. Navy Crane project and the outcome 

was favorable. 
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An external laboratory audit may be conducted by IDEM or U.S. EPA Region 5 prior to or during sampling 

and analysis activities. 

10.2.2.3 External Audit Procedures 

External audit procedures are at the discretion of IDEM or U.S. EPA Region 5. External laboratory audits 

may include (but are not limited to) review of laboratory analytical procedures, laboratory on-site audits, 

and submission of PE samples to the laboratory for analysis. 
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Measuring equipment used in environmental monitoring or analysis for the NSWC Crane SWMU 30 RFI 

shall be maintained in accordance with the manufacturer's operation and maintenance manuals. 

Equipment and instruments shall be calibrated in accordance with the procedures, and at the frequency 

discussed in Section 6.0 (Calibration Procedures and Frequency). Preventive maintenance for field and 

laboratory equipment is discussed in the remainder of this section. 

11.1 FIELD EQUIPMENT PREVENTIVE MAINTENANCE 

Preventive maintenance of field equipment is described in 'Section 2.4 of the Work Plan. The TtNUS 

Equipment Manager and the instrument operator will be responsible for ensuring that equipment is 

operating properly prior to use and that routine maintenance is performed and documented. Any 

problems encountered while operating the, instrument will be recorded in the field logbook, including a 

desc,ription of the symptoms and corrective actions taken. If problem equipment is detected or requires 

service, the equipment should be logged, tagged, and segregated from equipment in proper working 

order. Use of the instrument will not be permitted until the problem is resolved. 

11.2 LABORATORY INSTRUMENT PREVENTIVE MAINTENANCE 

Proper maintenance of laboratory instruments and equipment is essential to ensuring their readiness 

when needed. Dependent on manufacturer's recommendations, maintenance intervals are established 

for. each instrument. All instruments must be labeled with a model number and serial number, and a 

maintenance logbook must be maintained for each instrument. Personnel must be alert to the 

maintenance status of the 'equipment they are using at all times. Table 11-1 summarizes preventive 

maintenance procedures performed by Laucks Testing Laboratories, Inc., for key analytical instruments 

and equipment. 

The use of manufacturer-recommended grades (or better) of supporting supplies and reagents is also a . 

form of preventive maintenance. For example, gases used in the various instruments must be of 

sufficient grade to minimize fouling of the instrument. The routine use of septa, chromatographic 

columns, and other supporting supplies from reputable manufacturers will assist in averting unnecessary 

periods of instrument downtime. An inventory of critical spare, parts will also be maintained by the 

laboratory to minimize instrument downtime. 
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Instrument 

GC/MS -
Volatiles 

HPLC 

ICP/MS 

Mercury 
Analyzer 
Spectro-
photometer 

Lachat Ion 
Analyzer 

Refrigerators 
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TABLE 11-1 

PREVENTIVE MAINTENANCE FOR ANALYTICAL INSTRUMENTS 
NAVAL SURFACE WARFARE CENTER 

CRANE, INDIANA 

Preventive Maintenance 

Change pump oil. 

Clean and rinse transfer lines, trim front end of column, rinse 6-port 
valVe, clean or replace sample lines, replace trap, replace column, 
clean source, replace fittings, change sample block on autosampler, 
replace filaments. 
Change filter frit in mixer. 

Change column pre-filter. 

Rinse water pump with methanol, filter water, sonicate water intake 
filter frit. 

Change pump seals. 
Clean or change air filters, change pump oil. 

Clean torch, replace nebulizer tips, replace pump tubing, replace. 
injector, change cones. 

Check mass calibration. 

Check sensitivity. 
Check and replace pump tubing, check and replace membrane, 
check and clean windows. 
Clean sample compartment and entrance windows. 

Check wavelength calibration. 
Lubricate pump. 

. Replace pump tubing. 

Change cadmium column. 
Monitor temperature. 
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Maintenance 
Frequency 

Yearly. 

As needed. 

As needed (when 
pressure builds). 

As needed (2 to 3 
months). 

Approximately 
weekly. 

As needed. 
Semi-annually. 

As needed. 

Every 2 weeks. 

Daily. 
As needed. 

Semi-annually. 

Annually. 
Semi-annually. 

As needed (- 1 to 
2 months) 

As needed. 
Daily. 
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12.0 SPECIFIC ROUTINE PROCEDURES USED TO ASSESS 
DATA PRECISION, ACCURACY, AND COMPLETENESS 

Compliance with the quantitative ac objectives for laboratory accuracy and precision, as outlined in 

Tables 3-1 through 3-8 of Section 3.0, will be evaluated during data validation. Compliance with the field 

data precision specification in Section 3.1.2 will also be evaluated for field duplicates during data 

validation. The validation process will be used to flag with quality indicators data that fall outside the ac 
acceptance limits. Compliance with the completeness objectives for field and laboratory data will be 

completed manually (field data) and electronically via a database subroutine (laboratory data). Sections 

12.1, 12.2, and 12.3 present equations to be used for ·computing preCision, accuracy, and completeness 

values, respectively. 

In general, data validation requires that data be evaluated batch-by-batch based on the results of quality 

indicators for the respective batches. Section 12.4 presents additional data quality considerations that will 

.be evaluated after completion of data validation. These additional considerations are designed to 

incorporate data quality factors that extend evaluation of the simple quantitative estimators for precision, 

accuracy, and completeness . 

12.1 ACCURACY ASSESSMENT 

As discussed in Section 8.2, a minimum of 1 of every 20 samples is spiked with a known amount of the 

analyte or analytes to be evaluated to assure the accuracy of the analytical procedures. The spiked 

sample is then analyzed. The increase in the analyte concentration observed in the spiked sample, due to 

the addition of a known quantity of the analyte, compared to the reported value of the same analyte in the 

unspiked sample determines the %R.Control charts are plotted for each commonly analyzed compound 

and kept on matrix-specific and analyte-specific bases. The %R for a spiked sample is calculated by 

using the following formula: 

%R = Amount in Spiked Sample - Amount in Sample X 100 % 
Known Amount Added . 

Section 8.2 also discusses the use of surrogate spikes and LCSs as measures of accuracy. The %R for a 

surrogate spike or LCS is calculated by using the following formula: 

049910/P 
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As discussed in Section 8.2, laboratory duplicate samples (for inorganic analyses) and MSD s~mples (for 

organic analyses) are prepared and analyzed at a minimum frequency of 1 per every 20 environmental 

samples. As discussed in Section 3.6, field duplicate samples will also be collected at a minimum 

frequency of 1 per 10 environmental samples. The RPD between the sample (or spike) and duplicate (or 

duplicate spike) is calculated by using the following formula: 

RPD = Amount in Sample 1 - Amount in Sample 2 X 100 % 
0.5 (Amount in Sample 1 + Amount in Sample 2) 

12.3 COMPLETENESS ASSESSMENT 

As discussed in Section 3.3, completeness is the ratio of the number of valid sample results to the total 

number of samples planned. Following the completion of the analytical testing and data validation, 

percent completeness will be calculated by using the following equation: 

C I t (number of valid measurements) X 1000/0 omp e eness = ---'------------"-- Ie 
(number of measurements planned) 

The results of the data validation process and the completeness assessment will be summarized in the 

SWMU30 Ground Water Assessment Report. 

12.4 DATA ASSESSMENT 

The field and laboratory data collected during ground water monitoring for SWMU 30 will be used to meet 

the objectives presented in Table 1-1. The data obtained during each round of sampling and analysis will 

be both qualitatively and quantitatively assessed on a parameter-specific basis. The results. of these 

assessments will be presented in quarterly reports and a final Ground Water Assessment Report. 

Examples of issues to be considered in the data assessments are as follows: 

• Were all samples obtained using the methodologies specified in the Work Plan? 

• Were samples obtained from all sampling locations for all analyses specified in the Work Plan? 
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• Were all field analyses performed using the methodologies specified in the Work Plan? 
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• Were all laboratory analyses performed using the methodologies and SOPs specified in the OAPP? 

• Were all data validated as specified in the OAPP? 

• Were any data pOints determined to be unusable (qualified as "R") during the data validation process? 

If so, are these rejected data points critical in meeting the DOOs for the project? 

• Do any analytical results exhibit elevated quantitation limits? If so, what are the causes and what 

overall impact does this have on the data? 

• Did coelution of any chromatographic peaks occur during analysis for explosives? If so, what overall 

impact does this have on the data? 

• Have sufficient data of appropriate quality been generated to support statistical analysis? 
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The TtNUS QA/QC program requires that any and all personnel noting conditions adverse to quality 

report these conditions immediately to the TOM and QAM. These parties, in turn, are charged with 

performing root-cause analyses and implementing appropriate corrective action in a timely manner. The 

QAM is ultimately responsible for documenting all findings and corrective actions taken and for monitoring 

the effectiveness of the corrective measures performed. 

13.1 FIELD CORRECTIVE ACTioN 

Field nonconformances or conditions adverse to quality must be identified and corrected as quickly as 

possible so that work integrity or the quality of the product is not compromised. The need for corrective 

action may arise based on deviations from project plans and procedures, adverse field conditions, or 

other unforeseen circumstances. Corrective action needs may become apparent during the performance 

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

Corrective action may include resampling and may involve amending previously approved field 

procedures. Minor modifications to field activities, such as the collection of additional samples, will be 

initiated at the discretion of the FOl, subject to on-site approval by the NSWC Crane Environmental 

Protection Department, and documented in the field log book. Approval for major modifications (e.g., 

elimination of a sampling point) must be obtained and documented via a Field Task Modification Request 

(FTMR); Navy (in conjunction with U.S. EPA Region 5 and IDEM) approvals will be obtained. The FOl is 

responsible for initiating FTMRs. An FTMR will be initiated for all deviations from the project plan 

documents, as applicable. An example of an FTMR is provided as Figure 13-1. Copies of all FTMRs will 

be maintained with the on-site project planning documents and will be placed in the final evidence file. 

13.2 LABORATORY CORRECTIVE ACTION 

In general, laboratory corrective actions are warranted whenever an out-of-control event or potential out­

of-control event is noted. The specific corrective action taken depends on the specific analysis and the 

nature of the event. Generally, the following occurrences alert laboratory personnel that corrective action 

may be necessary: 
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FIELD TASK MODIFICATION REQUEST FORM 

Client Identification Project Number . TMR Number 

To ______ ~ _________ Location _________ Date _______ _ 

Description: 

Reason for Change: 

Recommended Disposition: 

Field Operations Leader (Signature, if applicable) 

Disposition: 

Task Order Manager (Signature, if required) 

Distribution: 
Program Manager 
Quality Assurance Officer 
Task Order Manager 
Field Operations Leader 
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Date 

Date 

Others as required _______ _ 
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OC data are .outside established warning or control limits; 

method blank analyses yield concentrations of target analytes above acceptable levels; 

undesirable trends are detected in spike recoveries or in duplicate RPDs; 

there is an unexplained change in compound detection capability; 

inquiries concerning data quality are received; 
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deficiencies are detected by laboratory OA staff audits or from performance evaluation sample test 

results. 

Any corrective action taken above the analyst level that cannot be performed immediately at the 

instrument will be documented. Corrective actions are typically documented for out-of-control situations 

on a corrective action form or an out-of-control event form. Copies of the forms used by Laucks Testing 

Laboratories, Inc., are included as Appendices 1 and 3 of SOP LTR-1008, which is in Appendix A of this 

OAPP. Further details describing the system used by Laucks Testing Laboratories, Inc., to identify, 

document, and resolve out-of-control events are provided in SOP L TR-1008. 

13.3 CORRECTIVE ACTION DURING DATA VALIDATION AND DATA ASSESSMENT 

The need for corrective action may become apparent during data validation, interpretation, or 

presentation activities, or problems may be identified as a result of oversight findings. The performance 

of reworklresampling, instituting a change in work procedures, or additional or refresher training are 
. . 

possible corrective actions relevant to data evaluation activities. The TOM will be responsible for 

approving the implementation of corrective action . 
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QA reports to management will be provided in various formats during the course of the NSWC Crane 

SWMU -30 RFI. Data validation letter reports will be prepared on a SDG-specific basis and will 

summarize QA issues for the subcontract laboratory data. During the field investigation, the FOL will 

make daily reports to the TOM via telephone summarizing accomplishments and QA/QC issues. Monthly 

progress reports will be prepared by the TOM. At the request of the Navy RPM, these reports may be 

distributed to the Base's RPM or the appropriate regulatory agency. QA reports will also be prepared by 

the subcontract analytical laboratory as QC limits are updated or if significant plan deviations result from 

unanticipated circumstances. 

14.1 CONTENTS OF PROJECT QUALITY ASSURANCE REPORTS 

The data validation reports address all major and minor laboratory noncompliances as well as noted 

sample matrix effects. In the event that major problems occur with the analytical laboratory (e.g., holding 

time exceedances or calibration noncompliances) the Data Validation Coordinator will notify the TOM, 

QAM, Technical Program Manager, Deputy Program Manager, and Laboratory Services Coordinator. 

Such notifications (if nec~ssary) are typically provided via internal memoranda and are placed in the 

project file. Such reports contain a summary of the noncompliance, a synopsis of the impact on individual 

projects, and recommendations regarding corrective action and adjustments. Corrective actions are 

initiated at the program level. 

The FOL will provide the TOM with daily reports via telephone during the course of each sampling event. ' 

These reports will discuss accomplishments, deviations from the Work Plan, upcoming activities, and QA. 

The TOM will provide a monthly progress report to the Navy that addresses the project budget, schedule, 

accomplishments, planned activities, and QA/QC issues and intended corrective actions. 

The subcontract analytical laboratory will provide QA reports to TtNUS whenever QC limits for parameters 

associated with the NSWC Crane SWMU 30 RFI are updated or if significant plan deviations result from 

unanticipated circumstances. Because MDLs, IDLs, and RLs, as applicable, will be included in the 

analytical data packages for NSWC Crane samples, it is not necessary for the laboratories to include 

updated MDLs, IDLs, and RLs in the QA reports unless the updates result in RLs that exceed risk-based 

target levels . 
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The following frequencies will apply to QA reports for the NSWC Crane SWMU 30 RFI: (1) data validation 

QA reports - contingent on SDG delivery data; (2) field progress reports - daily during the course of the 

field investigation; (3) monthly progress reports - monthly; and (4) laboratorY QA reports - as required 

based on QC limit updates or the occurrence of plan deviations resulting from unanticipated 

circumstances. 

14.3 INDIVIDUALS RECEIVINGIREVIEWING QUALITY ASSURANCE REPORTS 

Data validation QA reports will be provided to the TOM for inclusion in the project files. In the event that 

major problems are observed for a given laboratory, the Technical Program Manager, Deputy Program 

Manager, QAM, TOM, and Laboratory Services Coordinator will be provided with copies of the QA report. 

Daily field progress reports via telephone will be provided to the TOM. Monthly progress reports will be 

provided to the U.S. Navy. Laboratory QA reports will be provided to the TOM; these reports will be 

forwarded to U.S. EPA Region 5 only if QC updates result in RLs that exceed risk~based target levels, if 

QC limits for key parameters (e.g., metals or other analytes associated with the site based on site history) 

degrade significantly, or if any significant plan deviations result from unanticipated-circumstances. Copies 

of any cited QA reports will be provided to U.S. EPA Region 5 immediately upon request. 
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1.1. The purpose of this SOP is to define the process of creating SOPs and Methods. 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. Both have similarities and ciliferences 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 perfonn the basic operations necessary. 

2. Proeedures 

2.1. . Word Processing Fonnats 

2.1.1. Two word processing formats are currently allowed. Word for Wmdows 2.0 or higher 
being the preferred fonnat for authors with access to a computer with this capabilitY, and 
XyWrite for authors who either do not have Word for Wmdows capability or who are . • 
completing an SOP already in XyWrite at the time of this writing. NO other word ~ 

proeessing formats are allowed. 

2.2. Initiating an SOP or Method 

2.2.1. Prior to creating a new SOP or Method or revising an existing do~ent, the prospective 
author or supervisor should first complete a Document Control Form as specified in the document 
control SOP, LTL-OOS4. This fonn can ~e obtained from the QC Department. 

2.2.2. SOPs are considered to be administrative and other non-analytical tasks. Methods are 
. considered to be technical analytical "roceciures and are generally derived from EPA or other 
analysis methods. At the time of initiation of a new document, an SOP or Method number will be 
assigned by the QC Officer or designee. SOPs will be prefixed with the letters Ln.- (such as 
Ln.-OOOI). Methods will be prefixed with the letters LX- (such as LX-OI23). 

. 2.2.3. If a revision of a previous document is being undertaken, the SOP or Method number will 
remain the same but the revision number wiD be incremented. ReVision numbers of new 
documents will automatically be assigned as 1.0 with subsequent revisions generally being 
incremented by I (2.0, 3.0, etc.) 

2.2.4. The author should then obtain a copy of the template to be used for writing the SOP or • 
Method. Hardcopies of these fonnats are located in Appendices to this SOP. These formats may . 
change somewhat without updating of this SOP so the author should obtain the latest revision 
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from the QC Department in order to ensure that the latest version is being 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 perfonnance. Electronic copies may- be obtained in several ways. 

2.2.5. Ifa Word document is being Created, the template may be accessed from the projects 
drive (P: drive on most people's computer systems) in the SOP directory. 

2.2.6. It may also be obtained directly from the QC Deparonent. The Word versions are 
identified as .DOC files and the XyWrite versions by the .XY extension. 

2.2.7. On some computers. the template is stored as a template file. It may be easily accessed by 
choosing [File][New] and the template name (SOPhead, Iorgtemp or Orgtemp). All of these 
templates are written in ·Word. These templates were written primarily as guidelines for 
comprehensive writing of an SOP or method. 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. 

2.2.8. SOPhead is the very 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. Specific 
elements of a method are outlined below and in the method templates Iorgtemp and Orgtemp. 

2.2.9. Orgtemp is the method template which has 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. 

2.2.10. lorgtemp is for most non-chromatographic methods, which comprises most inorganic 
analyses. 

~ .. 

. 2.2.11. If a previous SOP or-Method in any format is being revised, it MUST be obtained from 
the QC Department in order that the most recent previous version is being used for the revision. 

2.2.12. IfaXyWrite document is being written or revised, the template must be obtained from the 
QC Department. Where at all possible, the Word fonnat is preferred. UnIess only minor 
alterations are being made in a revision, or the author does not have access to a Windows based 
computer with Word for Wmdows. as specified above. it is likely that.the revision will be required 
to be made in the ~ format. . 

2.2.13. !be template should be opened and appropriate information filled in. If the Word version 
of a Method is being used, most of the items which should need input are highlighted in red. This 
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does not mean that text which is black cannot be modified or even deleted if it is not pertinent to 
the analysis in question. 

2.2.14. A Word document may be opened by selecting the [Fue][Open] selection and completing 
the requested information. By selecting the proper drive and then the appropriate directory, the 
template (and possibly some other documents) should appear in the filename box. Select the 
template file and select [OK]. . 

2.2.15. A XyWrite document may be opened by calJjng it from the command line by typing [ca 
{path}{filename}] ·and [Return] or [F9]. Alternatively, the path can be selected by typing [cd 
{path}] and [Return] at the command line, just like a DOS prompt. The author can then see the 
file by doing a directory [dir] and then call it, rca {filename}]. . 

3. Elements Of An SOPlMethod 

3.1., Elements • 
3.1.1. SOP formats are more general and free-fonn, not requiring the same. specific elements as a 
Method. SOPs need only have the appropriate cover and header infonnation, signarure sheet, 
introduction and scope, and specific operating procedures (mcluding 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. 

3.1.2. Methods contain the appropriate cover and header infonnation, signature sheet, 
introduction and scope. equipment, reagents, specific operating procedures, calibration and 
quality control (including corrective \crions), and any appropriate appendices. They should also 
include data package assembly information and run sequences. Required appendices include 
preparation of standard solutions, a Method QC Table and a procedural How chart. 

3.1.3. All of the SOPlMethod templates contain a title page. The title page consists of the 
fonewing features: 

The laboratory name 
The SOPlMethod number (assigned by QC Officer) 
The title of the SOP including EPA method number reference when appropriate 
The revision history (revision munber and date of approved revision) 
Signature of Author and date signed • 

Laucks Testing Laboratories. Inc. 
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3.1.4. All of the SOPlMethod templates contain an Operators Statement.. The operators 

statement must include the header information present on the body of the SOPlMethod. In 

addition. it must also contain the title of the document and columns tor the operators signatUreS. 

primed name, and date signed. This page is to be signed bY all persons who will be undertaking 

the operation for which the document was written. The opc:ratOr(s) are expected to read and 

understand the process described before it is undenaken. 

·3.1.5. All of the SOPlMetho·d templates contain a Table of Contents. The table ofcontems will 

be titled as such and include the same header information as previously discussed. It should 

enumerate all of the major sections of the SOP and where they are located. including 

appendices. 

3.1.6. All of the SOPlM:ethod templates contain a header record which identiiies the 

SOPlMethod number, revision. date, and the method or revision it replaces (uany). This 

record is not readily apparent in the "normal" mode of either Word or XyWrite templates but 

must be completed by the author .. 

3.1. 7. In Word. choose [View][HeaderlFooter][Header] and [OKlo Then fill in the appropriate 

. infcnnation. 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 [View] mode and 

changing the appropriate selection. 

3.1.8. In XyWrite, one must find ~e triangle .which. when the cursor is placed on it, appears as 

[RHA etc.] OD the line immediately below the command line. Pla.ce the cursor on that triaugle 

and select [comrol F3]. When tbrough modifying the header, press [F3] to close the triaugle. 

Do Dot delete this triangle and aAemPt to re-create the header· or it will likely not meet the 

SOPlMetbod header criteria. 

3.1.9. All SOPstMethods contain an Introduction and Scope. The fonowing sections should be 

conuined in this section: 

3.1.10. 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. 

3.1.11. In methods., sample collection. storage. and holding times should be clearly outlined. 
. . 

Lauela Testing iAboramritlS, Inc. 
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3.1.12. A pan defining terms, particularly those which are specific to that procedure and may not 
be familiar to all readers. 

3.1.13. All SOPslMethods contain a section called Equipmem List and Standards (andlor 
reagents). All equipment and solutions necessary to complete the process described should be 
outlined in this section. ' 

3.1.14. All SOPslMemods 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 refeIence the waste disposal SOP, 
(LTI.-a032) for final disposal. 

r , 

3.1.15. 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. " 

3.1.16. A section called Operation Procedures must be included in all SOPslMethods which 
thoroughly describes the acuW 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 spedal knowledge other than the basic principles involved and a 
general competence in the technigues. 

, . 
3.1.17. A section should be contained in all methods called Repons. This should outline all 

analytical and QC repons and how they are presented., including control charts for many 
methods. This section should also include data package organization. Ifit 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 ~ecessary for one relatively small pan of the ' 
process. 

3.1.18. Finally, SOPs and Methods. while not al~YS required.' will often contain Appendices. • 
Two speci:iic appendices common to most methods are a QualitY Comrol Summary Table and 

LalII;ks Testing LaboratDTies, Inc. 
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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?") 

3.2. Saving the Document 

3.2.1. Save the document under another name than it was called when it was opened. In most 

instances. the template will be a read-only file and trying to overwrite it will produce an error 

message. 

3.2.2. In Word. this may be accomplished by selecting [FiIe][Save as] and £iIling in the requested 

information. 

3.2.:3. In XyWrite, this is accomplished by typing (sa {filename}] or [st {filename} J on the 

command line ([FS] or[F6] gets you to the command line) and [Enter] or [F9] to execute the' 

command. Note: in XyWrite, [st] saves and closes the file (clears the screen), whereas [sa] 

saves the file but keeps it open for possible further editing. 

3.2.4. Note that in either word-processing format. if you wam to save the document to any other 

drive or directory than it was. called from, you will have to specify that path. 

3.3. After Completion of the Draft SOP 

3.3.1. After the dO,cumem has been written to the satisfaction of the author, it should be passed 

to the QC Officer for review and distribution. An unapproved SOP or Method document is 

nat considered official 

laucla Testing Laborazoriu. Inc. 
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• 
Loucks Testing lAboratories, Inc. 



e. 

e .., 

e 
w 

1. Introduction and Scope 

1.1. Method Description 
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Ln.-OOOO 
0.0 

07/19/94 
4 

1. 1.1. Describe the general process. limitations. applicability, and any other general topics. No 
need to get specific here except to describe where this process may vary from a published 
procedure. 

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

. to perform the descnbed analysis. 

1.2. Definition of Terms 

1.2.1. This section defines terms and acronyms as they are used in this SOP. This section or 
pans of it may be deleted if the analysis is basic and has no terminology that may be confusing 
. to anyone likely to read the procedure. . 

2. Equipment List and Standards 

2.1. Equipment 

2.1. 1. Describe the Instrument or instrumental system, data system, and other relevant . 
equipment. This section mayor may not be applicable. Delete it if not appropriate. 

'\ 

2.2. . Reagents 

2.3. Standards 

3. Safety precautions and Waste Disposal 

3.1. Safety Precautions 

3.1.1. Qnly keep the applicable parts of this section (if any). Add others that may be applicable. 

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

3.1.3. Refer to the instrument manufacturers manual for routine instrument precautions. 

LaucJa Testing lAboratories, Inc. 
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3.1.4. Routine precautions include an awareness of the moving parts on the instrumentYOUTe 

using. These pans 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 instruments present the possibility of electrical shock· The operator 

should take all precautions including ensuring that all insuuments 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. Anything that might be hazardous (working with fire, aci~toxics, etc.) should be listed 

here and at the point in the procedure where the hazard might exist. . Precautions which you 

feel are particularly appropriate should be elaborated upon in this section. 

3.2. Waste Disposal 

3.2.1. Describe all waste disposal practices associated with this analysis. It is not necessary to 

describe what happens to waste after it has been collected if that waste is being sent out for 

recycling or disposal. This is covered in our waste disposal SOP. . 

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

SOP LTL-0032. . 

4. Calibration and Quality Control 

4.1. Describe any specific quality control procedures, frequency, c:riteria. and corrective 

. actions here. One would expect ~ many procedures will have elements of quality control 

Although this section may be deleted if inappropriate. the author should consider what quality 

control procedures are or should be involved with whatever process is being described. 

5. Qperation procedures 

5.1. Describe the actual process here. Where the introduction and scope was general. this 

• 

section should be very specific so that any person reasonably familiar with what is going on 

can get specific instructions here and complete the task with reasonable assurance that it win 

be done properly. • 
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6. Reports 

6.1. Data Package Organization 
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6.1.1. It may be more appropriate to title this section differently depending upon the process 
bemg described. Any basic paperwork andlor data associated with this process should be 
described here including both the organization and the conterItS. This is 
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Add any other appendices that may be applicable to your method. 
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1. Introduction and Scope 

1.1 Method Description 

1.1.1 Describe the method, limitations of the method, applicable matrices. analytes and their 
detection limits. 

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 
perfonn the described analysis~ . 

1.2 . Sample Collection, Sample Storage, Holding Tunes 

Descnoe containers, preservation, storage conditions (refrigerated at 4 C, etc.), and holding times 
to preparation and/or analysis based on the date of collection. Only EPA CLP calls for holding 
times calculated from the Verified Tune of Sample Receipt (VTSR). In-house CLP or any 
analyses other than for the EPA CLP program are calculated from date of collection. . 

1.3 Definition of Terms 

This section definestenns and acronyms as they are used in this SOP. Other terms, such as 
MSIMSD or method blank, are not defined here since it is assumed that the user of this SOP 
already understands their more general meaning. This section or pans of it may be deleted if the 
analysis is basic and has no tenninology that may be confusing to anyone likely to ~ the 
procedure. 

• 

Blank spike - A background free matrix (OIW for water, clean sand for soils/sediments) to which 
known amounts of tatget anaJytes are added each time samples are prepared. 
Blank spikes are required on all HAZWRAP and NEESA worle. Note that an LCS 
or SRM (see below) will substitute as a blank spike for most inorganic analyses. 
In the context of this SOP, a blank. spike is the same as a QC check standard. See 
also QC check standard. 

CCV - Continuing cah"bration 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) during the analysis sequence to determine whether the 
instrument or system has remained in calibration. 

CLP - Contract Laboratory Pr.ogram - The USEP A program that contracts with laboratories to • 
provide laboratory services. The tenn has come to mean a much broader set of 
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methods and deliverables. In conteXt of ibis SOP, CLP means procedures or 
operations which are detailed in the CLP contract and which are extended to a 
broader working definition. 

Corr coer, cc -Correlation coefficient - A measure of the n goodness of fitll of a set of data to a 
regression model. The closer the value is to 1, the higher the degree of confidence 
in the correlation 

D IW - 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 ~y as calibration standards, without target analytes. . 

ICV - Initial calibration verification - This.term is borrowed from the CLP protocol It is a 
standard which is analyzed at the start of each analytical run that is compared to 
the initial multi-point calibration to determine whether the instrument calibration is . 
accurate. 

I' 

IDL - Insttwnent detection limit. The lowest concentration of a target analyte that will yield a 
signal:noise ratio ofleast 3x. Used as a starting point for selecting MOL smdy 
spiking levels. 

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

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

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

. SRM or LCS - Standard Reference Material or 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 . 

Laucks Testing Laboratories, Inc. 
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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 

5. 

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. 

RT - Retention time - The time (m minutes) at which a target analyte elutes from the IC (or 

. other) colunm. 

RT window - Retention time window - The +1- value which is applied to the ICV to establish the 

time range used to make tentative target analyte identifications. 

Sequence - A set of sample extracts and standard solutions injected into an instrument in a 

chronologically continuous group. See also QC period. 

Equipment List and Standards 

Instrument 

Describe the instrument or instnmlental system, data system, and other relevant equipment. 

Standards 

• 

Describe the exact preparation of all required standards. Tabulate th~ concenuatioDS of an 
anaJytes in all standards prepared. In!=lude all stocle, intermediate, and working solutions for 

Calibration mixes, blank spike mixes and MSIMSD mixes .. Be 5Ure.tO describe the MDL standard 

and the ICV/CCV solutions. 

In Appendix 1, detail all solutions. List all target analytes and the concentrations desired. 

Safety precautions and Waste Disposal 

Safety Precautions • 
Laucks Testing Laboratories, Inc. 
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All standards. samples,and sample solutions should be handled as if they are hazardous 
substances. 

Refer to the instrument manufacturers manual for routine instrument precautions. 

6 

Routine preCautions include an awareness of the moving pans on the instrument you1re using. 
These parts· are often charged with power from an eJecuical component or with high pressure gas 
and have the potential to do harm if not used properly. 

Electricai 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 diSCOIUlecting the instrument from the electrical 
power supply before working on any electrical components, etc .. 

Anything that might be'hazardous (working with fire, acid, toxics,' etc.) should be listed here and 
at the point in the procedure where the hazard might exist. Precautions which you feel are 
particularly appropriate should be 'elaborated upon in this section. 

Waste Disposal 

Describe all waste disposal practices associated with this analysis. It is not necessary to descnbe 
what happens, to waste after it has been collected if that waste is being sent out for recycling or 
disposal. This is covered in our waste disposal SOP. 

Waste segregation and disposal from the point of collection is funher covered in Laucks SOP 
LTI.-0032. 

'4 

Calibration and Quality' Control 

Method D~ection Limit Study 

Prior to the analysis of any samples, it is necessary to establish method detection limits. This 
procedure is fully described in Laucks SOP LTI.-0027. Briefly, it involves the analysis of7 
replicate samples spiked at a concentration near the anticipated "method detection limit. A 
Student1s T -test is then applied to these measured values to calculate the MDL. 

Initial Multi-Point Cahbration 

Analyze standard solutions using at least 5 different concentration levels. The cahPration curve 
(concentrations. how to make it up, etc.) should be thoroughly described here. The lowest 
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concentration should be at a concentrUion near, but above. the method detection limit. The 
highest concentration should define the upper usable working range of.the instrument. Analyze 
the standard solutions from the lowest concemrat:ion to the highest.. 

Criteria 

Initial calibration data is evaluated using the correlation coefficient of a linear regression analysis. 
The correlation coefficient must be 0.995 or greater for a 5-point cahlmttion. All CCVs and. 
sampie extract concentrations must be computed using the regression equation. 

Corrective aCtion 

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

Initial Calibration Verification 

The calculated concentration of the ICV must be within the limits supplied by the manufilcturer or 
should not exceed 900/0-110% of the true value if no limits are provided. 

(The author of the SOP must correctly identify the appropriate limit. If the published method is 
explicit 011 this subject, we should be using the published criterion and not some "Laucks-
derivative.) . 

Corrective action 

If the Icv criteria are not met, no samples can be analyzed. Perform system maintenance and re­
. check the ICV. If the criteria still cannot be met, the system must be recalibrated. 

Initial CahDration Blank 

After the analysis of the ICY standard an instrument blank (ICB) is analyzed. The levels of target 
anaiytes in the CCB should not exceed twice the detection limit. 

Com:ctive action • 
Laucks Testing Laboratories, Inc. 
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If the initial CCB contains target an3lyte levels above twice the detection limit.. the system is out 
of control. The source of cO,ntamination must be identified and corrected before proceeding with 
the analysis. 

Again, if the published method is Specific, and the criteria can reasonably be met, it should not be 
deviated from. 

Method Detection Limit Standard 
. 

After the analysis of the ICV and the ICB, but before the analysis of any sample extracts, an MDL 
standard is to be analyzed. The MDL standard is used to provide on-going verification of the 
ability of the system to detect analytes at a COl1Cdib ation near the method detection limit. The 
MDL standard should read betWeen 6,.,/0 and 220% of the t,rue value. This limit may be 
overlooked if the recovery of this check standard is high. It must, however, be detected for the 
system to be considered in· control. 

Corrective Action 
, . . 

If target analytes are no~ detected, the analysis must be·tenninated until the problem has been 
solved. Alternatively, if the affected samples are well above the detection limit (ie bracketed by 
appropriate standards), ~ey may be reported. No undetected values should be reponed if the 
MDL standard for that analyte(s) is undetected. 

Continuing Cah"brauon Verification (CCV) and Blank (CCB) 

A mid~range cah"bration standard is ~ after every 10 samples. Inunediately fonowing 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 fall within:!: 10% of the true value. 

The levels of target analytes in the CCB should not exceed twice the detection limit. 

, Corrective action 

If CCV limits are exceeded. check calculations or perfonn instrument maintenance. Recalibrate 
and reanalyze. No sample results may be reponed that are not bracket~ by a successful 
calibration and a CCV which is in control or by preceding and fonowing CCV s which are within wmn. . 

Laucks Testing lAboratories, Inc. 
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!fthe initial CCB contains target analyte levels above twice the detection limit. the system is out 

of conuol. The source of contamination must be identified and corrected and the affected 

9. 

samples re-analyzed. As with the CCVs. no sample results may be reponed that are not bracketed 

by a successful initial and continuing calibration blank which are in control or by preceding and 

following CCBs which are within limits. 

Method Blanks 

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 ~ 20 samples which 

ever is more frequent. Any analyte response above the detection limit is reported. Method blank: 

control limits are that contamination should not exceed twice the detection limit (Sx in limited 

instances) 

Corrective action 

Corrective action may necessitate re-preparation and re-analysis of the sample set. For example if • 

an analyte were found in the blank but not in any of the associated samples then sample group . 

may not require re-analysis. In addition. if sample levels exceed 10 times the blank, the level of 

contamination may be considered insignificant. In any case, if re-preparation and re-analysis is not 

being undenaken. the analyst must first discuss the issue with the Quality Control Officer. It is 

the laboratory's responsibility to ensure that method interl"erences caused by contaminants in 

acids. solvents, reagents, glassware, and other sample processing hardware leading to discrete 

artifacts andlor elevated baselines in the analytical run be minimized. In the extIeme case of 

chronic contamination, blanks may have to be ailalyzed from each stage of the sample processing 

to determine the contamination ~urce so it can be el.iminated.. In all cases where blank 

contamination exceeds the control ~ a nartative comment must be made which documents the 

corrective actions taken. . . 

Method Blank Spikes 

A method blank spike follows the same protocol as with the matrix spike analySis except that the 

spiking solution is added to a method blank solution instead of an actual sample. A method blank 

with added analytes is a method blank spike. A method blank spike is the same as a QC check 

standard. A blank spike OR a standard reference material (SRM) should be analyzed with most 

. analysis types. The SRM is the preferred material and the blank spike should only be analyzed 

where an SRM does not exist or is not practical for routine use. 

Corrective action • 
Laucks Testing LaboralOries. Inc. 
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If the MSIMSD recoveries are out of contro4 the blank spike recoveries are examined to assess 
whether the method was in control during sample preparation and analysis. Re-prepare and 
reanalyze any samples for which both the matrix spike recoveries are low and out of control and 
for which the associated blank spike demohstrates out ~f control and low recoveries. 

. Matrix Spike 

10 

A sample is chosen at random from the samples to be analyzed, and an aliquot of spiking solution 
is added to this sample prior to preparation. The analyst should attempt to avoid selecting samples 
which· are identified by the client as blanks. As the purpose of the matrix spike is to test the 
system under "typical" conditions, the analyst may also avoid selecting the most difficult sample of 
the batch for spiking. It is not always required that a matrix spike analysis be perfonned 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: . 

(5S - 5)· 100 
recovery = -. ----

SS 

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

The recovery criteria are detailed in the CUIreDt Control Limits Catalog and in the Quality Control 
Database (QC -pB) and will change from time to time . .. 
. Corrective action 

Samples with spike recoveries outside comrollimits 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 at the recovery of matrix 
spiking compounds from the SRM and/or blank spike analysis. In all cases a narrative explanation. 
of the condition is required to detail the corrective actions taken. 

Matrix Spike Duplicate . 

The compound recovery criteria are identical to those for the matrix spike sample. In addition, the 
matrix spike duplicate is used measure method precision. This is done by computing the relative 

Laucks Testing Laboratories, Inc. 
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percent difference (RPD) betWeen the matrix spike and matrix spike duplicate recovery values. 
This calculation is as follows: 

where: 

lSI - S21 • 100 
RPD=----

(SI + S2)12 

.j S 1 = measured concentration for MS sample 
S2 = measured concentration for MSD sample 

RPD control limits are detailed in the c:urrent Control LimitS Catalog and in the Quality Control 
Database (QC _DB) and will change from time to time. 

Sample Duplicate 

Criteria 

Sample duplicates are required only when MSIMSDs are not practical (ie TSS &:. TDS), when the. 
client requests. when CLP practices are employ~ or when the method specifically calls for . 
duplicates. At least one duplicate sample per 20 samples per matrix is required when matrix 
spikes are being performed. When duplicate analysis is all that is being perfonned or when 
requested (ie WTPH O&Gs) the frequency is 10%. RPD values are calculated in a manner similar 
to MSIMSD RPDs: 0 

where: 

lSI - S21 • 100 
RPD=---­

(SI -+- S2)12 

S 1 = measured concentration in the initial analysis 
S2 = measured concentration in the duplicate analysis 

The RPD control limits are detailed in the current Control Limits· catalog and in the Quality 
Control Database (QC_DB) and wiD 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 predietablereproducibility. Generally, if~eries are in . 

Laucks Testing Laboratories, Inc. 
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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 reponed sample values is in doubt, re-analysis may be 
called for. Corrective actions should be discussed with the Quality Control Officer. 

Operation procedures 

Sample Analysis 

Analysis sequence 

A detailed analysis sequence should be provided here or added as an appendiX. 

Instrumental Conditions , . 

Describe the exact conditions for the analysis including all temperatures, flows wavelen~ pump 
rates, etc. 

Analytical Operation 

Actual operation procedures should be discussed in this section (how to process samples, 
standards, etc. Standards curves, calibration, etc. are discussed in a following section. The actual 
procedure (add reagent A to sample, mix and wait 10 minutes .... etc~) should be detailed here. 

Compound Quantification 

Complete calculations should be detailed in this section and should include definitions of terms, 
dilution tactors, calculating to dry o~ther baSis and any other pertinent iafonnation. Discussion 
. of actions to be taken if the linear range is exceeded might also be presented here.. 

Reports 

Data Packet Organization 

See Appendix n (or whatever) for a check list detailing data packet organization 

Quality Control Repons 

Laucks Testing Laboratories, Inc. 



SOP No:· 
Revision: 
Date: 

LX-OOOO 
0.0 

07/19/94 

Page: 
Replaces: 

All· results for quality control tests are entered into the lab data base using the QC _DB program. 

Printouts of all data entered must be included in the data packet. The routine minimum is a 

method blank report. and an MSIMSD or MSlduplicate report. Many aDalyses will also require 

an SRM. blank spike or other repon. . 

Add in any other specific stuff here. 

Sample Result Reports 

Data Qualifying Flags 

Sample report results are qualified with data qualifying flags. These flags have the fonowing 

definitions: 

CODE DefmitioD 

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

Add any others that pertain to the analysis discussed in this SOP and/or delete this sentence. 

Control Chart(s) 

The recovery values for list an8lytes here in the LCSlSRM are plotted on control charts . 

•• 
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• 

• 
lnucks Testing Laboratories, Inc. 



Appendix!" 

Standard Solutions 

• ,..., 

.-

• 

SOP No: 
Revision: 
Date: 
Page: 
Replaces:. 

LX-oOOO 
0.0 

07/19/94 
14 

Laucla Testing Laboratories, Inc. 



Appendixn 

QC Summazy Table 

. -

. ' 

SOP No: 
Revision: 
Date: 
Page: 
Replaces: 

LX-OOOO 
0.0 

07119/94 15. 

• 

• 
LaucIa Testing Laboratories, Inc. 



• w 

• w 

" . 

• 
.. 

,~, ,.' .l~. -

Lauda Testing Laboratories . 

SOP No: 
Revision: 
Date: 
Page: 
Replaces: 

LX-OOOO 
0.0 

07119/94 
16 

Method ___ QA Requirements and Corrective Actions 

QA Element Method Lauck! Frequency COlTective Doc:umentati 
. Criterion Criterion Action 

Initial 
Calibration 

Initial 
Calibration 
Verification 
Continuing 
Calibration 
Verification 
MDL standard 
recovery 

Iristrument 
Blank . 

Method Blank 

Surrogate 
Recovery 

Mattix Spike 
Recovery 

MSIMSDRPD -". 
Duplicate 
.% Difference 

Blank Spike '. 

Recovery 

Standard 
Reference 
Material (SRM) 
Recovery 

LaucJcs Testing Laboratories, Inc. 
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1. Introduction and Scope, 

1.1. Method Description 

1.1.1. Describe the method, limitations of the method, applicable matrices, target analytes and 

their detection limits. Also describe where ,the Laucks method deviates from or makes ' 

specific choices defined by the published method on which this procedure is based. Only 

include variations in 'the following table. Where Laucks methodology agrees with the 

published method, it is not necessary to specify. 

Method Criteria Laucks Variations 

?? 

I 
1.1.2. This method is restricted to use by, or under the supervision of analystS experienced in the 

use of [gaslliquid] chromatography and in the interpretation of chromatograms. Each 

analyst perfonning this method must have demonstrated the ability to perform the described 

chromatographic analysis and/or data interpretation. , • 

1.2. Sample Collection, Sample Storage, Holding Tunes 

1.2.1. 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 sample 

collection. soil samples within 14 days of ' sample collection. All extracts must be analyzed 

with 40 days of sample preparation. Volatile samples should be analyzed within 14 days of 

collection. Delete, add to, or make changes in the above where appropriate. 

1.3. Definition of Terms 

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

as MSIMSD or method blank, are not defined here since it is assumed that the user of this 

SOP already undemands their more general meaning. This section or parts ofit may be 

deleted if the analysis is basic and has no tenninology that may be confusing to anyone likely 

to read the procedure. 

• 
lAucJa Testing laboratories, Inc. 
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1.3.2 .. 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 an "A" rather than a "B" for inorganic 
batches. The preparation batch IDs are discussed in other 
documentatio,n. You should expand upon how the batch is 
numbered for your p~cular application (Le. B·or A. mmddyy, 
analysis ID, matrix, sequence #). 

1.3.3. Blank spike 

1.3.4. CCV 

·1.3.5. CF 

1.3.6. CLP 

1.3.7. Corr Coe( CC 

1.3.8. DIW 

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

Continuing calibration verification. This is the same acronyni used 
in the CLP program. This is a standard analyzed at some 
prescribed frequency 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 teon is defined in the Same way in. both 
the CLP contract and SW 846. 

Contract Laboratory Program. The USEP A program that 
contrZts 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 t~ a broader working definition. 

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

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. . 

Laucks Testing Laboratories, Inc. 
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1.3.10. ICV 

1.3.11 .. IDL 

1.3.12. MDL 

.1.3.13. MDL standard 

1.3.14. PQL or Reporting 
"' Limit 

1.3.15. QC check standard 

1.3.16. QC period 
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Instrument blank. This term is borrowed from CLP. Blank solvent 
containing the method surrogates is injected into the instrument to 
monitor for carry over betWeen sample extract injections. 

Ii'litial calibration verification. This term is borrowed from the CLP 
GCJMS protocol. 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 
analyt~ that will yield a signal:noise ratio of at least 3x. Used as a 
suiting point for selecting MOL stUdy spiking levels. 

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. ". " • 

Method detection limit standard. A standard prepared so that the 
concentrations of the target analytes 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 analytes on an ongoing basis. 

Practical Quantitation Limit or Reporting Limit- The value used 
when re.poning a non-detect. It may be administratively, 
empiria.lly or contractually set. " 

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 ~d is used to determine whether the analytical system is in 
control ifMSIMSD 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 
extracts/digests, 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 soi'!' 

Laucks Testing Laboratories, Inc. 
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. Relative Response FaCtor. A measure of the relative response of 
an analyte compared to its internal stan~d. Relative response 
factors are determined by analysis of standards and are used in the 
calculation of concentrations of analytes in samples. RRF is 

. detennined by the following equation: 

Where 
A = area of response measured 
C = concentration 
is = internal standard 
x = analyte of interest 

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 
similarity of the values one to another . 

. 1.3.19. RT, ~etention time The time (in minutes) at which a target analyte elutes from a 
chromatography column. 

1.3.20. RT window 

1.3.21. Sequence 

1.3.22. SRM 

Retention time window. The +/-value which is applied to the ICV 
to establish the time range used to make tentative compound 
identifications., 

A set of sample extracts/digests and standard solutions introduced 
into an .jnsuument in a chronologically continuous group. See also 
QC pttiod 

Standard Reference Material- A material containing known 
quantities of target analytes ill a homogeneous matrix which 
approximates the matrix of the samples being analyzed. It is used 
to establish that the analytical process is in control. 

1.4. Note on Using Spreadsheets for Standard Deviation Calculations 

1.4.1. LOTUS 123 'computes the popUlation standard deviation when using the @S1D( ) 

function. This value must 'be multiplied by ~( 11 ) to calculate the correct sample standard . VR. 

Laucks Testing Laboratories, Inc. 
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deviation. For 5 data points, this ratio is 1.11. Therefore, the @Sm( ) function will 

underestimate the actual standard deviation by 11%. 

1.4.2. !fusing Quattro Pro, use the @SlDS( ) function to calculate the sample standard 

deviation. 

90f3. 
?? 

l.4.3. !fusing Excel, the SlDEV ( ) function calculates the sample standard deviation using the 

correct (n-1) fonnula. 

2. Equipment List and Standards 

2.1. Chromat.ographic System 

2.1.1. Describe the chromatographic system, data system, det~ors, columns used. Always use 

"or equivalent" when listing a specific vendor or piece of equipment so that changes can be 

made without outdating the SOP. 

2.2. Standards 

2.2.1. Describe the exact preparation of all required standards. Tab~e the concentrations of •. 

analytes in all standards prepared. Include all stock, intermediate, and working solutions, for 

surrogates, calibration mixes, blank spike mixes, and MSIMSD mixes. Be sure to describe 

the MDL standard and the IBLK solution. 

2.2.2. In Appendix 1, detail all solutions. List all compounds and the concentrations desired. If 

the list is simple and short and is unlikely to change, it might be best outlined in this section 

rather than in a remote'part of the method. Use whichever approach seems the most 

appropriate. However, do not neglect this aspect of the method. 

• 
3. . Safetv precautions and Waste Disposal' 

3.1. Routine Safety Precautions 

3.1.1. All standards and sample extracts should be handled as if they contain hazardous 

substances. ' 

3.1.2. Refer to the instrume,nt manufacturers manual for routine instrument precautions. 

3.1.3. Routine precautions include an awareness of the moving parts on the instrument youtre 

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.' •. , 

LaucJa Testing Laboratories, Inc. 
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3 .1. 4. Electrical shock - All mstruments present the possibility of electrical shock. The operator 
should take all precautions including ensuring that all instruments are operated with fully 

3.1.5. 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. Anything that might be hazardous (working with fire, acid, toxies, etc.) should be listed 
here and at the point in the procedure where the hazard might exist. Also, delete any pan 
which is not approp~e to the method being written. 

3 .2. Waste disposal 

3.2.1. Describe here the waste(s) generated in using this procedure and the proper disposal 
methods up to the point of dumping into a waste barrel etc. Include out of date standards, 
sample extracts, rinseates, etc. 

3 .2.2. Waste segregation and disposal from the point of collection is further covered in Laucks 
SOP LTL-0032 . 

4. Calibration and Quality Control 

4.1. . Method Detection Limit Study 

4.1.1.. Prior to the analysis of any samples, it is necessatY, to establish method detection limits. 
This procedure is fully described in Laucks SOP LTL-0027. Briefly, it involves the analysis 
of7 replicate samples spiked at a concentration near the anticipated method detection limit. 
A Student's T -test is then applied to these measured values to calculate the MDL 

4.2. Method Validation 

4.2.1. Prior to the analysis of any samples, it is necessary to validate the method. In many cases, 
the data from the MDL study may be sufficient for method validation. If the RSDs are too 
high, it will be necessary to perfonn a method validation study. A method validation study is 
perfonned in a similar manner to an MDL study with the exception that a mii1imum of 4 
replicates are required and the concentration levels are typically higher. 

4.2.2. The precision of spike recoveries must meet or exceed the criteria tabulated in SW 846. 
These criteria and recommended spiking concentrations for method validation are tabulated 
in Appendix IV. 

4.3. Retention Time Windows 

Laucks Testing Laboratories, Inc. 
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4.3.1. Prior to the analysis of any sample~ it is necessary to establish retention times windows 

for the ~ethod by analyzing standards for all target analytes over at least a 72-hour period. 

This need not be a single 72 hour sequence but can be 3 chronologically contiguous 

sequences. These standards should be inter-mixed with real sample extracts in order to 

mimic actUal instrument operating conditions. Tabulate the retention times for all standard 

compounds and compute, the standard deviations of all the retention times. Retention time 

normalization techniques may be applies if appropriate. 

4.3.2. 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. 

4.3.3. In some cases, particularly for narrow bore capillary column analyses, the calculated 

retention time window half widths may be an unrealistically small value or even zero. In 

such a case, the RT windows may be administratively set. For a complete description of the 

process of determining RT windows, consult Laucks SOP LX-8000RTW. 

4.4. Initial Multi-Point Calibration 

4.4.1.' Analyze standard solutions using at least 5 different concentration levels. The lowest 

concentration should be at a concentration near, but above, the method detection limit. The 

highest concentration should define the upper usable working range of the detector. Inject 

the standard solutions from the lowest concentration to the highest. Criteria for evaluating 

these standards should be detailed here. It is likely that only one of the following methods 

will be used. Delete whatever is inappropriate. 

4.5. External Standard Calibration 

4.5.1. External standard initial caliIntion data can be evaluated in one of3 ways: %RSD of the 

calibration factors, correlation coefficient of a linear regression analysis, correlation 

coefficient of a non-linear regression analysis. 

4.5.2. CFs are calculated using the equation: 

response 
CF = 

ng injected 

• 

4.5.3. The distinctions between these methods are: the %RSD method assumes a linear response 

with the calibration curve passing through the origin, the linear regression method assumes a 

linear response with a non-zero intercept, and the non-linear method assumes a corre1ation,. 

but not a linear one. . ' .' . 

Laucks Tesnng Laboratories, Inc. 
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4.5.4. The calculated CFs are tabulated and the %RSD calculated. Compound-specific criteria 
are (List criteria). 

4.5.5. Ift~e regression method is used. the correlation coefficient must be 0.99 or greater for a 
5-point calibration. Note that if this method is use~ all CCVs and sample extract 
concentrations must be computed using the regression equation. 

4.5.l. Corrective action 

4.5.l.l. If the criteria ~e not met, the instrument must be re calibrated. 

4.6. Internal Standard Calibration 

4.6.l. Initial internal standard calibration data are evaluated by determining the % RSD of the -
Relative -Response Factors (RRFs). 

4.6.2. RRFs are calculated using the equation: 

AI Cil 
RRF = -x­

Ail C 

RRF = Relative Response Factor 
As = Response of target analyte 
A;s = Response of internal standard 
C s = Amount of target analyte, in ng 
Cis = Amount of internal standar~ in ng 

-

J 

4.6.3. The calculated RRFs aretabalated and the o/oRSD calculated. CompoWld-specmc criteria.. 
are [List criteria). 

4.6.4. Note that if this method is used, all CCVs and sample extract concentrations must be 
computed using the average RRF. 

4.6.1. Corrective action 

4.6.1.1. If the criteria are not met, the instrument must be re calibrated. 

\. 
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4.7. Initial Calibration Verification 

4.7.1. Concentration and/or CF Criteria 

4.7.1.1. At the beginning of an analysis sequence analyze a mid-range calibration standard. 

The computed cahbration factor (CF) or concentration measurement must meet the criteria 

detailed below. 

4.7.1.2. Using the appropriate calculation technique (average CF,linear cahbIition, or non-

linear calibration, or internal calibration) compute either' CFs or concem:ration values. The 

cahbration factors for the ICV standard are compared to the mean CFs for the initial multi­

point calibration. The percent difference for these cahbration filctors is calculated as 

follows: 

where: 
Cm = MUlti-point average CF 
Cj = CF from ICV standard 

%D = (C.-C;) x 100 
c. 

4.7.1.3.. If you are using a regression cahbrarion curve or the internal standard method, 

calculate concentration values and compute percent difference values: 

where:-

C 
• 

t = True concentration 

Ci = Measured concentration 
I 

%D·.= (c.-c,) x 100 
C, 

4.7.1.4. Compound-specific criteria for the CF methQd are [List criteria]. 

4.7.1.5. . If the regression or internal standard methods are used., the calculated 

concentration must be within ?7% of the true value. 

4.7.1.6. If the regression method is used, the regression curve is used to calculate target 

analyte concentrations. 

• 

4.7.2. Corrective action • 
LaucJcs Testing Laboratories, Inc. 
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4.7.2.1. If the ICV criteria are not met, no'sample extractS can be analyzed. Perform 
system maintenance- and re-check the ICV. If the criteria still cannot be met, the system 
must be recalibrated. ' 

4.8. Chromatographic Resolution 

, 4.8.1. If chromatographic resolution of any compound pairs is an issue, a resolution check must 
be perfonned. This check could consist of a separate solution, or could be a pan of the' 
calibration mix. The resolution measured must meet the criteria detailed below. 

4.8.2. Criteria 

4.8.2.1. Detail any resolution criteria here. 

4.8.3. Corrective action 

4.8.3.1. Perfonn system maintenance and re analyze the resolution check standard. If 
satisfactory resolution cannot be demonstrated, no sample extracts can be analyzed. 

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 
previouslydetennined'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. After the analysis of the ICV standard an instrument blank (IBLK) is analyzed. 
This is to verify that there is no canyover between sample injections. There must be no 
detectable levels of target analytes in the initial mLK. 

4.10.1.2. Any sample that is suspected of containing high concentrations of target analytes 
should be followed by an mLK. This mLK analysis is used only to make a judgment as to 
the possibility of carry-over into the sample extract immediately following the mLK. 
Evaluation criteria are detailed below . 

4.10.1.3. Other IBLKs cannot exhibit a concentration exceeding 10% of the concentration 
of any target analyte in the preceding sample. 
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4.10.2.1. If the initial IBLK contains measurable levels of target analytes the system is out of 
control. The source of contamination must be identified and corrected. 

4.10.2.2. IBLKs used to monitor for possible canyover 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 ex:tract. The 
extract immediately following the out of co~ol IBLK may need to be re-analyzed if there is 
a detectable amount of the .analyte found in the IBUC-

4.11. Method Detection Limit Standard 

4.11.1. Criteria 

4.11.1.1. After the analysis of the ICV stan.darei, but before the analysis of any sample 
extracts an MDL standard is to ·be analyzed. The MDL standard is used to provide on-going 
verification of the ability of the chromatographic system to detect analytes at a concentration· 
near the method detection.ljmit. • 

4.11.1.2. All analytes must be detectable at least 3x signal:noise. 

4.11.2. Corrective action 

4.11.2.1. Perform system maintenance before analyzing any sample extracts. . 

4.12. Continuing Calibration Verification 

4.12.1. A mid-range calibration stanci8rd is analyzed at the frequency ~f[DeW1 frequency here]. 
In addition, this standard must be the last injection made in the analysIs sequence. 

4.12.1. Criteria 

4.12.1.1. After every sample extract injections, a CCV "Standard is analyzed. The CF 
or concentration for each compound is calculated· and the percent difference is calculated as 
follows. Select the method of choice: 

(CF/-CF~)xlOO (C;-C)xlOO 
%D= ~ %D= 

CF, C / . 

where: 
CFj = CF from ICV standard • 

Ltzucks Testing Laboratories, Inc. 
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4.12.1.3. The retention times for all target analytes must fall within the RT windows 
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4.12.2. Corrective action' 
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, quantification of target analytes in analytical samples, the samples must be bracketed by in­
control CCVs. However, CCV CFs can be outside the control limitS as long as the 
corresponding samples contain no detectable levels of the target analyte for which the CF is 
out of contro~ the CF value exceeds the upper control limit (i.e., there is increased 

,sensitivity)., Algebraically, this means a greater negative percenrdifference than the control 
limit. 

4. 13. Method Blanks' 

4.13.1. Criteria 

4.13.1.1. 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 one blank every 20 
samples which ever is more frequent. Any analyte response above the detection limit is 
reported. Method blank control. limits are detail~ below. [List criteria] wcks 
generally allows no contaminatlon above the MDL for most target analytes. However, blank 
contamination may be allowed in some circumstances if it is not above certain levels. 
Specify either the CLP criteria or the SW 846 criteria « MDL, 5% of the regulatory limit 
'for that analyte. or 5% of the measured concentration in the sample) or whatever the method 
says. 

4.13'.2. Corrective'action 

4.13.2.1. Corrective action may necessitate re-extraction 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-extraction. In any event it is ~he laboratory's resporwbility to 
ensure that method int~rferences caused by contaminants in solvents, reagents, glassware, 

, and other sample processing hardware leading to discrete artifacts andlor elevated baselines 
in the chromatograms be minimized. In the extreme case of chronic contamination, blanks 
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may have to be analyzed from each stage of the sample processing to 0 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. 

4.14.Method Blank Spikes 

4.14.1. Criteria 

4.14.l.l. A method blank spike follows the same protocol as with the matrix spike analysis 

except that the spiking solution is added to a method blank solution instead of an actual 

sample. A method blank with added analytes is a method blank spike. A method blank 

spike is the same as a QC check standard.. Method blank spike recoveries must meet the 

criteria specified in the current control limits catalog andlor the quality control database, 

QC_DB. 0 

4.14.2. Corrective action 

4.14.2.1. The method blank spike is used to detennine whether a method is in control duriDe 
sample preparation and analysis. Sample re- extraction and re-analysis would be triggered 0 

by an out of control method blank spike only if the sample surrogate recoveries and 

MSIMSD spike recoveries indicated sample processing errors. If the method does not use 

surrogates, low blank spike recovery requires that the samples be re-extracted and re-

analyzed. 

4.1S.Matrix Spike 

4.1S.l. Criteria 

• 
4.1S.l.l. A sample is chosen at random from the samples to be analyzed, and an aliquot of 

spiking solution is added to this sample prior to extraction. It is [if this is an SW 846 

procedure. required that a matrix spike analysis be performed with each extraction batch [if 

this is not an SW 846 procedure, not required that a matrix spike analysis be performed 

o with each extraction batch]. 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 the analytes. The recovery of spike analytes. is calculated as 

follows: 

O~ (SS-S)xlOO 
,0 recovery = 

, SS 

where: 

eo 
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4.15.1.2. _ The recovery criteria are detailed in the Control Limits Catalog andlor -the QC 
database, QC _DB. In the instance that the native target analyte concentration is greater than 
5x the spike concentration, 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 
(QC_DB). 

4.15.2. Corrective action 

4.15.2.1. Samples with spike recoveries outside control limits will be reviewed for possible 
corrective action. Corrective action may involve recalculation, re-extraction, andlor 
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 . 

4. 16. Matrix Spike Duplicate 

4.16.1. Criteria 

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

where: 
S 1 = measured concentration for MS sample 
S2 = measured concentration for MSD sample 

4.16.1.2. RPD control limits are detailed in the Control Limits Catalog and or the QC 
database, QC_DB. 

4.16.2. Corrective action 

Laucks Testing Laboratories, Inc. 
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4.16.2.1. If a trend in out of control RPD values is observed, the methods used must be 

examined to detennine the source of variance. Once this source is identified, the method 

must be changed so that samples can be analyzed with a predictable reproducibility. 

4.17. 5ample Duplicate 

4.17.1. Criteria 

4.17.1.1. At least one duplicate sample per 20 samples per Mattix is required. RPD values 

are calculated in a manner similar to MSIMSD RPDs: 

where: 
51 = measuredconceritration in the initial analysis 

52 = measured concentration in the duplicate analysis· 

4.17.1.2. The RPD control limits are detailed in the Control LimitsCatalog andlorthe QC • 

database, QC DB. .. . 

4.17.2. Corrective Action 

4.17.2.1. .If a trend in out of control RPD values is observed, the methods used must be 

examined to detennine the source of variance. Once this source is identifi~ the method 

. must be changed so that samples can be analyzed with a predictable reproducibility. 

4.18. Surrogate Recovery 

4.18.1. Criteria 

4.J8.1.1. Surrogates are chemically similar compounds added to every sample, method 

bl~ and QC sample prior to sample processing. They are used to monitor for potential 

sample processing errors and matrix effects. Surrogate compound recoveries are calcnhtted . 

as follows: 

SmX 100 
% recovery = 

S. 

Sm = concentration of surrogate measured in extract • where: 

iAucks Testing lAboratories, Inc. 
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4 .18.1.2. Detailed surrogate ,recovery control limits are tabulated in the Control Limits 
Catalog and/or the QC database, QC_DB. 

4.18.2. Corrective Action 

4.18.2.1. Check calculations for possible error. Low surrogate recoveries are greater 
potential indicators of poor method perfonnance than high surrogate recovery since non­
GCIMS methods cannot separate co-e1uting interferents. Hence corrective action is not 
required for high surrogate recoveries. 

4.18.2.2. Low surrogate recoveries in the method blank may reqUire that all the samples in 
the associated batch be re-extracted and re-analyzed. In any case, it is imperative to idem:ify 
the problem associated with low recovery so that it can be corrected. It is a requirement that 
all out of c?ntrol surrogate recoveries and the corrective action taken be discussed in the 

, narrative. 

5. Operation procedures 

5.1. Chromatographic Conditions 

5.1.1. Describe the exact conditions for the separation including all temperatures, flows, pump 
rates, etc. 

5.2. Sample Analysis 

5.2.1. Analysis sequence 

5.2.1.l. See Appendix n for l detailed analysis injection sequence. 

5.2.2. Compound Identification 

5.2.2.1. Compounds are tematively identified if a peak elutes in the retention time 'window 
characteristic of that compound on the primary column. To confinn the presence of that 
compound i~ the sample extract, the peak must also elute in its characteristic retention time 

, 'window o'n a second column. Retention time windows are established as previously 
described and 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 chromatograms 
for compound identification. For instance, the retention times of surrogate compounds may 
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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 ad hoc basis based on such an 
observed shift. If the data are processed using CBRO, the software allows the operator to 
increase the retention time window half-width beyond the method- specified width. 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. 

5.2.3. Compound Quantification 

Target compound concentrations are calculated using the following equations: 

5.2.3.l. Aqueous samples 

5.2.3.2. The external standard equation, as expressed in SW 846 is: 

where: 

AzxAxVtxD 
Concentration ().lg / L) == 

A,XViXV, 

A x = Response for the analyte in the extract. in area or height units. 
A = Amount. of standard injected or purged in ng. 
As = Response for the external standard, same units as Ax. 
Vi = Volume of extract injected. 1Ji.. For low level purge and trap analysis, Vi = 1. For 

medium level purge and trap analysis there is a Vi tenn. 

•• 
D = Dilution factor of extract. The final result of an algebraic multiplication of the ratio 

of aU dilution final volumes to initial volumes. For example, if and extract was ctilutecl 
100 J,LL to 1000 J,LL and subsequently diluted an additional 100 J,lL to 1 000 ~ the 
expression would be: ('000/10) ,* (1000110) = 100 • 100 = 10,000. 
If no dilution was made, D == 1. 

VI = Volume of total extract, IlL. For low level purge and trap analysis Pi = 1. For 
medium level purge and trap analysis, there is a Vt term. 

Vs = Initial sample size, mi. 

5.2.3.3. In routine use at Laucks, the equation reduces as follows: FJtSt, CF is used directly 
in the equation. Since CF = A.lA, this substitution is made. Next, since Laucks routinely 
measures aU final extract volumes in mI, a conversion factor for IlL to rnl mUst be made in 
the numerator of the expression. I.e., JJ1. == 1000· mi. Fmally, the sample preparation 
process is represented as the algebraic ratio of initial sample size to final effective extract 
volume, taking into account any intermediate aliquots. ' .• 
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The equation then becomes: 

1QoO x Az x D 
Concentration (pg/L) = -----­

CF X Vi x (V6 1 V,) 
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5.2.3.5~ This expression is completely equivalent to the SW 846 equation, yielding the 
same final result. To repon concentrations in alternate units, apply an appropriate factor: 

mgIL = J.lg/L • 0.001 

5.2.3.6. The equations for internal standard calculations are 

'. IL) Azx Cux D Concentranon (jJg = 
, AuxRRFxVi6 

whereA.~, D, and Vs are as in the external standard method . 

and 

Ax = Response for the 'target analyte 
A;s = Response for the internal standard 
RRF = Relative Response factor 
Cis = Amount of internal Standard, in ng 

A6 Cu 
RRF = -x-

As = Response of target analyte 
Ais = Response of internal 'standard 
Cs = Amount of target anal~e, in ~g 
Cis = Amount of-internal standard, in ng 

Au C 

5.2.3.7. Non-aqueous samples 

5.2.3.8. The results calculation for non-aqueous samples is very simiIarto 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. 

. 1000xAzxD 
Concentration (jJg / kg) = ' ( W /) ( TSI ~ 

, CF X V, X IV, x 710 

where: 
W = Weight of sample extracted or purged, grams. 
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T5 = T etal solids, percent. 

5.2.3.9. The internal standard calculation for a solid sample is similar to the calculation fur 

an aqueous sample with the inclusion of a tenn for total solids: 

Concentration eug / kg) = A iI X RRF x W. x ( TYt oJ 

Where Ws = sample size prepared. in gm 

6. Reports 

6.1. Data Packet Organization 

6.1.1. See Appendix ill for a check list detailing data packet organization. 

6.2. Quality Control Reports 

6.2.1. All results for quality control tests are entered into the lab data base using the QC_DB • 

. program. Printouts of all data entered must be included in the data packet. The routine 

minimum is a method blank report, a m~hod blank spike report, and an MSIMSD report. 

6.2.2. Add in any other specific stuff here. 

6.3. Sample Result Reports 

6.3.1. Data Qualifying Flags 

Sample repon results are qualified wlth data qualifying flags. These flags have the following 

definitions: 

~ Definition 
6.3.1.1. The analyte ofinterest was not detected, to the reporting limit indicated. 

6.3.1.2. 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. 

6.3.1.3. The analyte of interest was detected below the practical quantification limit. This 

value should be regarded as an estimate. . •. 
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6.3.1.4. The value reported is derived from the analysis ofa diluted sample or sample extract. 

\ 
6.J.l.S. When a dual column /dual detector GC technique is employed, this flag indicates that 

calculated results from the two determinations differ by more than 25%. Generally, 
we report the lower value. 

6.3.1.6. The value reported is based on a sample or sample extract in which the target analyte 
, concentration exceeded the calibration range. The value reponed should be 

considered an estimate. 
6.3.1.7. The target analyte's presence was confirmed by GClMS. 

6.4. Control Chart(s) 

6.4 .1. The recovery values for list analytes here in the LCS/SRM are -plotted on control charts. 
Corrective action should be employed for instances where the recovery exceeds control 
limits even once, where recovery exceeds the same warning limit on 3 consecutive 
occasions, where recovery is on the same side of the mean for more than 8 consecutive 
points, ot where there is any obvious cyclical occurrence or obvious pattern. 

7. References 

Use the following fonnat: 

7.1. Reference Title, Author, Publication date 
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Adjust Appendix numbers and titles as necessary for the method being written. Don't 

forget to do the same in the document references. 

Standard Solution Concentrations. units 

lowest '--> ICV/CCV ---> highest 

Compound STD1 sm2 sm3 S'lD4 SlD5 MDL 

Calibration Stock Solution, units • Compound Cone 

Surrogate Stock Sob¥ion, units 

Compound Cone 

IBLK solution, units 

Compound Cone • 
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APPENDIXU 

Analvsis Sequence 

Injection Sample 
solvent 

1 Resolution check standard 
2 leV standard 
3 IBLK 
4 MDL standard 
5 ~ple . 

(fill in this table in more detail) 

last CCV standard 
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Data Packet Check List 

1 QCSUMMARY 

---Analysts 'Client' Comment (hard cOpy and floppy) 

--- Surrogate Recovery Summary Report 
__ Blank Spike Report . 

__ M~IMSD Report 
__ Method Blank Summary 

n. SAMPLE DATA: 

__ Organic Analysis Data Sheet 
__ Sample Confinnation Worksheet 

. Chromatograms, primary column 
--' 

--Chromatographic Report, primary column 

--Chromatograms, secondary column 
__ Chromatographic Report, secondary column 

In. STANDARDDATA-. 

Initial Calibration Verification --__ Linearity Report 
__ Surrogate RT Evaluation Report 
__ CCV Reports 

Linearity Standards: 
__ Chromatograms, primary column 

__ Chromatographic Report, primary colWM 

__ Chromatograms, secondary column 

__ Chromatographic Report, secondary column 

Continuing Calibration Standards: 
__ Chromato~ primary column . 

__ Chromatographic Report, primary column 

__ Chromatograms, secondary column 

__ Chromatographic Repon, secondary column 
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APPENDIX m. continued 

Method Detection Limit Standard: 

_ Chromatograms, primary column 
__ Chromatographic Report, primary column 
__ Chromatograms, secondary column 
__ Chromatographic.Report, secondary column 
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Other Standards Used to Suppon Sample Data and Instrument Blanks 

V. Raw QC Data: 

__ Method Blank 
__ Chromatograms, primary column 
__ Chromatographic Report, primary column 
__ Chromato~ secondary .column 
__ Chromatographic Repon, secondary column 

__ Blank Spike 
_---.; Chromato~ primary column 
__ Chromatographic Report, primary column . 
__ Chromatograms, secondary column 
__ Chromatographic Report, secondary column 

__ Maoix Spike 
__ Chromatograms, primary column 
__ Chromatographic Repo~ primary column 
__ Chromatograms, secondary column 
__ Chromatographic Report, secondary column 

__ Matrix Spike Duplicate 
__ Chromatograms, primary column 
__ Chromatographic' Report, primary column 
__ . Chromatograms, secondary column 
__ Chromatographic Report, secondary column 

LaucJa Testing LaboraJaries, Inc. 
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V. Bench Sheets 

___ Injection Sequence 
___ CHRO Sequence 

LAS Method 
--CHRO Method 

Extraction Bench Sheets ---

Method No: 
. Revision: 
Date: 
Page: 
Replaces: 

---Miscellaneous Work Sheets. ie. % TS. SDG summary, calculations, HTVR 

__ Standards Logs 

VI. Reject Data: 

DO NOT.COPY DO NOT PAGINATE 

Data not used to support sample results. 

All data acquired but rejected on account of QC out of control. 

Non-routine standards used to support sample data should be pblCed at the last of the 

Standard Data section. 
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Compound 
Criterion 

APPENDIXlV 

Method Validation Criteria 

Recommended Concentration RSD 
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L.. Introduction and Scope 

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 $at 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, QAdocuments, and analytical methods. Other 

documents may be included under tills system at Laucks discreti~n. 

1.2 Document Types ' 

1.2.1 Laucks recognizes two types of documents. 

• 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 ~OPs, examples being the'laboratory QA 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 IlQl 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 arid Method Formats) describe the structure or 

other elements required for a specific type of document. 

l... Operation Procedures 

2.1 Initiation and Updating of Documents 

2.1.1 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 

' ____ , _process_oLbeing written_ocreYis.e.d ____ 3nd wluLis .. tb~Jim~~PQnsible.p-erson for 

. creating, reviewing or revising it. 

Laucks Testing Laboratories. Inc. 
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2.1.2 The fonn 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 . 
the QA Department . 

. 2.1.3 Copies of this form Will be given to the responsible individual and the appropriate 
Division Manager. Originals will be kept on file in theQA 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 detennined that the creation or 
revision of a document is necessary and a responsible party has been assigned. These 
fonns will also be issued approximately annually in order to initiate the review process 
for existing SOPs. 

2.1.4 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, an~ 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 fonn should be filled out. . ,. 

2. i.5 Shortly after the Document Control Fonn 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 b~ing 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 L TL. 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 riot 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 Qrder to maintain a more logical organization. This 
organization, although preferable, is riot necessary for actual control of the documents as· 
long as each complete L TL designator is unique. Unique numbering is enforced by the 
SOP database. 

--_ .........• -...... . 

Laucks Testing Laboratories, Inc. 
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LTL-1000 
LTL-2000 
LTL-3000 

LTL-4000 
-4100 
-4200 

LTL-5000 
LTL-6000 

. LTL-7000 
-7100 
-7200 
-7300 
-7400 
-7500 
-7600 

LTL-8000 
-8100 
-8200 
-8300 

QA / Administration 

Health and Safety 
Organic Extractions 

Sample Control, 
Project Management. 
Document Management and Reporting 

Computer Systems (LIMS / MIS) 

Miscellaneous 

Metals Digestion 

ICP Analyses 
ICPIMS Analyses 
Graphite Furnace Analyses 

Flame Atomic Absorption Analyses 

Replaces: 

Cold Vapor Atomic Absorption Analyses 

Gaseous Hydride Atomic Absorption Analyses 

Gas Chromatography, Volatiles 

Gas Chromatography, Semivolatiles 

GC / Mass Spectrometry 

HPLC 

-8400 Other Organic Analyses 

LTL-9000 
-9100 

-9200 

Conventional Chemistry- Titrirnetric Analyses 

Conventional Chemistry- Spectrophotometric / Instrumental . 

Analyses 
Conventional Chemistry- Gravimetric Analyses 

2.0 

2.2.2 Original documents will always be. given a revision number of O. 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 

8~IA" . 

2.2.4 . SOPs, Methods, and many other documents must have header infonnation which clearly 

.. --..... ----.. _ indicates the document number, revision, date o[r.eyision,_and...dQ~UJIlc:m.treplaced by 

Laucks Testing Laboratories. Inc. 
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revision. Page numbers are optional. The header may vary in format but must contain all 
required infomiation similar to the following. SOPs which have been created using the 
template described in the Lauc,ks SOP on the Elements of SOP and Method Formats will 
contain the header information as described. 

, SOP No: LTL-xxxx 
Revision: 1 
Date: 04/13/98 
Page: x of xx 
Replaces: 0 

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 d~emed 
appropriate by QA. In general, methods will either be written by these supervisory 
personnel and not required 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. 

.. 

2.2.6 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 d~tabase 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 . 

. 2.2.7 A database is maintained by the QA Department which, as a miDimum, will track the 
document n';1Illber, 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. 

2.2.8 Types of reports available from the ~OP 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 
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. 

Laucks Testing-Laboratories .. Inc. 
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2.2.9 Copies of the most current documents are kept on file 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. T!te 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 red pen. 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. In addition, the SOP book table of contents will be updated to reflect the 

revi~ed 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 are 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 insure that the most recent version of all appropriate 

documents are made available to all affected staff members. When this occurs, three 

things must happen. 

• Newly distributed versions are placed in the SOP manuals. 

• The signature lists for the current document are signed and dated as the staff complete 

reading the SOPs. In addition, as staff' new to a particular task (SOP) are trained, the 

departmental supervisor will insure that they have read and signed the signature list 

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 ~ewly,assigned tasks . 

.. _-_._--

Laucks Testing Laboratories. In~. 
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• The departmental supervisor is responsible for insuring that all outdated versions of 
SOPs are discarded or destroye~ 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 iniply that the individual in possession is qualified 
to perfonn the task detailed. They must still be properly trained in the techniques 
involved. 

2.2.15 Note that versions of methods or SOPs which have been given to regulatory agencies or 
clients are uncontrolled in that they will not be updated except by specific arrangement. 

2.3 Storage and Filing of Controlled Documents 

2.3..I Controlled documents will be kept by the QA Department. Master originals of the 
documents will be s~ored in a secure file and will generally not be used except to act as 

. the reference copy and make intennediate "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 .RO or .R!, 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 . 

.. 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 

e_ 

e~ 

SOP, and in order to insure all approved updates have indeed been incorporated into the· •. 
docume~t. an "SOP Update" fonn (~ppendix E) should be used. This fonn ma~ be filled .. ~. " 

Laucks Testing Laboratories. Inc. 
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out at any time by an analyst or supervisor. Before the change can be brought into 

practice, however, it must approved by QA. QA may also choose to consult the area 

supervisor, Division Manager, or other senior staffbefore incorporating the procedure 

into the routine practice. A copy of this form will be kept with the laboratory controlled 

copy ANn a copy must be filed with QA. When it is time to update the SOP, changes 

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). 

Laucks Testing Laboratories, Inc. 
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Laucks Testing Laboratories 

DOCUMENT CONTROL FORM 

Generate new document 

Modify existing document 

Review existing document 

Document No.: 

Document Title: ___________________ -----"'----------

••• 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: 

•• ... ____ Q.':_~_pproval:---------------- Date __ ._ .... _ ... _-._-__ - .. -. _-=--=-------

Laucks Testing Laboratories, Inc. 
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Docwnent Control Stamp 
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Controlled Document 
No. Assigned to: _____ _ 
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SOP UPDATE FORM 

Document No.: 

Document Title:. ____________ -'--______________ _ 

The following changes have been reviewed and determined to be necessary to the 
implementation of the above document. 

e-

--------------------------------e_ 

Submitted by: ________________ Date: __________ _ 

Approved by (QA):====-::--___ :-:---:::=::======~D~a~te~: ======:::=:====._==_ ::: .... ':"'". __ _ 
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1.:. Introduction and Scope 

1.1 Description 

1.1.1 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. 

1.1.2 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. 

1.1.3 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 acc·ess to the samples outside of the 

secure storage area must check them out using the described procedures. 

1.1.4 Virtually all analytical staff and many others employed by Laucks are considered 

. authorized personnel and may have access to one or mor~ of the secure storage areas as 

needed for performance of their duties, at the discretion ofthe 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. 
t 

1.2 Definition of Terms 

. 1.2.1 Custody - A sample is considered under custody if: 

• It is in the possession of an authorized person 

• It is in view after being in the possession of an authorized individual 

• It was in the possession of an authorized individual who then locked it up 

• 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. 

z... Equipment List 

• Secure Storage Custody Log(s), see Appendix A 
• Volatiles Custody Log(s), see Appendix B 

l... Safety Precautions 

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. 

~ Operation procedures 

4.1 Identification of Samples Requiring Strict Chain-Of-Custody 

1 

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, how~ver, will always be signed, timed 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 delivqables. 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 Anny 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 

e-

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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• The main walk-in cooler is for organic extractables which have not yet been 

transferred to the extractions laboratory and for inorganics which require refrigeration. 

• The volatiles refrigerators are located in the area between the GC room and the 

laboratory computer system hub. 

• The locked "cage" in the log-in area is for samples not requiring refrigeration. 

4.i.2 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. 

4.2.3 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 ~efrigerators, in the possession of key 

analysts in those areas. 

4.2.4 Samples requiring secure storage are logged into any of these "areas by the sample 

receiving representative using a Secure Storai¢ Custodv Log (Appendix A). Samples not 

requiring secure storage need not have this fonn completed. A custody log will be 

completed for each workorder for which samples require chain-of-custody procedures. 

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. 

• 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 "Samwe Numbers" column should indicate which samples are 

being removed for analysis (i.e. 1-10 metals digestion, or 3-5 N03IN02 analysis). 

• If they are being removed for transferal to another location (i.e. extractions), the 

"Acpon" col~ should state where they are being transferred. Additionally, the 

"Sample Numbers" colUlllI) should indicate which samples are being transferred (i.e. 

1-10 volatiles, or 3-5 extractables). ' 

• 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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When samples are signed into another storage location, this is done using an identical 
Secure Storaie Custody LOi. Samples which are subsequently removed from these areas 
for analysis or disposal should be signed out using the same procedures as above. 

'volatiles samples, being generally for a single analysis, are signed out using an 
abbreviated logsheet. Copies of GCIMS and GC VOA logsheets are located in Appendix 
B. 

Any analyst removing samples from mIX secure storage area for the purpose of 
preparation or analysis or transferal to another department must sign the samples out 
using the Secure Storaie Custody Lo~ 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 usinga volatiles custody 

log, it is assumed that the purpose is to analyze for volatiles since no other analysis is 
performed on these samples. 

There is ample room on 'anyone Secure StQraie Custody LQ~ in almost all cases to 
accommodate checking all sample containers for a particular SDG or workorder in and 
Qut 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 nQt be initiated until all of the space Qn the previous fQrm has been . 
filled. The first page 'must be marked "I of2" in the upper right comer and the ~econd 
page marked "2 of2". In the unlikely' event that even more pages are required, this mark 
can be crossed out (singie line, initialed and dated) and the sheets marked "1,2, or 3 of3, 
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 pro,cess is 
considered to be complete. The Secure Stora2e Custody L02S 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 !h~y_~~ i>eing filled out prope~lY and cO!!!Qletely. ' TIle _~llper~I~_()~_~~ed ~_treview , 
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all of the fOnTIS but must review at least 5% or 10 fOnTIs, whichever is greater. The 

supervisor will stamp the reviewed fOnTIS with- a "reviewed by" stamp, initialing and 

dating the notation or may write "reviewed by" by hand, likewise initialing and dating the 

fOnTI. The supervisor should also cursorily review the remaining fOnTIS to make sure 

there are no blatantly obvious omissions but need not mark these fOnTIS unless a 

discrepancy is observed. 

4.5.2 R~view 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 fOnTI 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 fonn (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. - I 

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 volatiles 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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Appendix A 

Secure Storage Custody Log 

.~ 



Laucks Testing Laboratories, Inc. 

Secure Storage Custody Log 

~. 
Project:_--. __ ~ ______ -:--_____ _ LTL Number: ----------------

Number of Containers (optional): ________________ _ 

Storage Unit: ____________ _ SDG Number (optional): _______________ __ 

Matrix Location Logged Out Logged In 

ISample Number I( op~ional) (shelf> Date Time By Date Time ~Y Action 

. 

•• 
\ 

-
- ~. 

• "'- .. ._. .. - -.. - -- .. -. . . . - . "-" .. 

Samples Disposed of by ___________________________ on _________________ _ 

STORLOG2.DOC 0 
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LAUCKS TESTING LABORATORIES 

GCIMS VOA CUSTODY LOG 

SAMPLE DATE & TIME BY DATE & TIME 

NUMBER REMOVED RETURNED 
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L.. Introduction and Scope 

1.1 Description 

1.1.1 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 ~ significant period of time at Laucks and 

have demonstrated competence through the successful analysis of many samples, 

including one or more of the following: performance evaluation (PE) samples, reference 

materials, laboratory control 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 aliquots of 

a PE sample and subsequent evaluation of the results. 

1.2 Scope 

1.2.1 This SOP contains discussion of initial demonstration of competence through P E analysis 

and, for some analyses, P&A criteria. It also defines ongoing performance 

demonstration through the use of P E 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. 

~ Ddinitions 

• PE - Performance Evaluation 

• P&A - Precision and Achtracy 

• 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. 

, . 



SOP No: L TL-I004 
Revision: 3 
Date: 6/23/96 
Page: 4 of 22 • 
Replaces: 2 

----------------------------------------------~---------- . 
3&.. Responsibilities 

3.1 Analyst 

3.1.1 It is the responsibility of the analyst to complete all of the items of their required training 
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. . .. 

I 

3.1.3 The analyst must analyze a PE study initially and on an ongoing basis (at least annually) 
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 

3.2 Supervisor 

3.2.1 It is the supervisor 's responsibility to_ ensure that their analysts are allinitiaIly qualified· 
- to perform an analysis including ensuring that they have analyzed all required P E 

samples and performed all required P&A studies for the methods for which they will be 
doing analyses. 

3.2.2 It is the supervisors responsibility to ensure that all analysts have participated in 
applicable QA and safety training. 

3.2.3 It is the supervisor's s responsibility to ensure that on a continuing basis. at least· 
annuaIIy. that analysts who are to be considered capable of performing an analysis. have 
performed within limits on at least one P E study for analyses for which such are 
available. 

3.2.4 It is the supervisor 's responsibility to ensure that otlier training has occurred, whether 
that means-peertraining. reading, quizzes. completed checklists. etc. 

3.2.5 It is the supervisor's responsibility to develop and maintain current departmental 
training materials. such as checklists. quizzes. etc. 

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 
personne} for their new task/assignme~t. _______ . ________ . ______ . . ___ ... __________ . 

Laucks Testing Laboratories. Inc. 
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3.3 QA 

3;3.1 QA maintains trainingfiles (except for Extractions where the supervisor maintains the 

files due to the location of the extractions facility). 

3.3.2 QA periodically audits trainingfiles to ensure appropriate training is being maintained. 

3.3.3 , QA reviews PE and P&A studies to ensure criteria have been met. 

3.3.4 QA works with managers to assist in developing training materia!s. 

3.3.5 QA provides training to staff in QA issues and ensures that documentation of this 

training is in the staff training file. 

3.4 Trainer 
)' 

304.1 Completes applicable staff training documents during the training process. 

3A~2 Reviews documentation with the individual and the supervisor to ensure timely and 

accurate review of progress and documentation. 

~ OperatioQ procedures 

4.1 Recognition of Experience and Training 

4.1.1 Many analysts have been perfonning 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, instnmlent performance and maintenance, the necessary data 

reduction requirements, quaBty 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 ReCQ2nitjoo of 

Experience and Trainin2 FOUD, 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 

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 fonn in order to certify that the analyst is considered adequately 

trained in the particular method or aspect of the' job. The fonn must include the criteria 

used to designate someone as competent and attached to the fonnmust be the applicable 

documentation to confirm the criteria has been met. 

Laucks Testing Laboratories. inc. 
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4.1.3 Certification of competency must include the successful analysis of a performance 
evaluation (P E) 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 beenperforming-analysesfor any length of time at Laucks have almost 
certainly analyzed numerous PE samples which can be usedfor 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 limits 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 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 Officer, this fonn may 

_ also be used to qualify analysts. From the date of the fIrst version of this SOP, however, 
this should not be done where materials are readily available and reasonably handled. 

- ~ -

4~ 1.6 When this process is completed, the original of this form and a copy of all applicable 
documentation will be insened irito the analyst's training me which is maintained in the 
QA area for the 940 building and the Extractions Supervisor Office 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 
departmental training documentation. This training will include specific training and 
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 areprovided_asAppendix_C~___ _ _____ -: ~ 

-Laucks Testing Laboratories, Inc. 
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4.2.2 In general. if an analyst has not paSsed the criteria detailed in 4.1, then he/she must 
proceed through the following: 

4.2.2.1 A trainer is designatedfor the task/test 

4.2.2.2 One-on-one training occurs for the time frame 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. 

2 

Performance Evaluation and/or P&A elements as described previously in 4.1.3 and 4.1.4. 

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 ora material will be submitted to 
the analyst as unknowns. The analyst must demonstrate the capability to achieve results 
within the recovery range specified by the manufacturer, if they 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). 

4.2.4 It is recognized that some in~ependent 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 analy~ due to degradation of the material, arbitrary setting of the 
limits, determination of the "true" values by methods other than those used for the 
analysis, or other factors. In that case, 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. 

4.2.5 Failure to meet criteria means that the analyst must continue to work under the close 
supervision of a trained analyst. 

Laucks Testing Laboratories. Inc. 
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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 
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 Capability to PerfonD Analvsis 
form is completed (see Appendix B). This fonn 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 flnal signature form and must 
accompany' any sununary 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 summary). 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 fonn 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 fonn signed by 

. the Division Manager. If the Division Manager considers that the analyst is now capable 
of analysis butstill requires additional experience and training before they are fully 
capable of independent analysis, a date is set to review performance. The additional 
experience or training required and the next performance review date are recorded on the 
form (with the appropriate box checked) and initialed. 

4.2.10 If further training is still reqtired, copies of these forms will be retained by QA in a file 
to be reviewed regularly to insure that this flnal analyst review occurs in a timely fashion. 
A copy of the fonn indicating interim status will also be retained in the staff member's 
training file .. 

4.2.11 When this process is completed, the original of this form will be inserted into the 
analyst's training flIes. 

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 • 
throug~ analysis of single blind proficiencys.a-'!'.p.f~!_ (a'!C!.t~~~.p E)~ WP'~~(Jr"'f~ 
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commercial P E 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 

trainingjile. Ongoing competency can be documented using the Recognition of 

Experience and Training Form. 

Sa.. References 

Nayy Installation Restoration LaboratoQl QualifJI Assurance Guide, Naval Facilities 

Engineering Service Center, February 1996 . . 

LaucksSOP 
LTL-1011 Proceduresfor the Determination and Reporting of Detection Limits, 

Reporting Limits, Precision and Accuracy Studies, and Control Limits 

Laucks Testing Laboratories, Inc. 
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Recognition of Experience and Training Form 
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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 perfonnance evaluation samples, matrix spikes, laboratory control 

samples, etc. and in the associated reduction of data as required by these methods, we cenify this 

st air b b . bl f· d d Ii f h rd' al 
mem er as elmz capa eo m epen ent pe onnance 0 t e Iste an lyses. 

.-
Has Been Performing Has Demonstrated Competency by 

Analyses by These meeting the following criteria, with 

Analysis Type .Method Methods Since the hard copy of applicable 

Numbers information relating to this 

competency attached to this form 

\ 

-
ol 

Division MaIlager Date 

grmdfa1.do!:Irev.l. 1211319' 
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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 perfonnance 

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: _______ _ PE Material: 
---------------------------------~ 

Target Value: _______________ Recovery Criteria: _________________ _ 

'Reproducibility Criterion: ___________________ "--_ 

Date Result % Recovery 

Criteria for non-analytical functions: 
-----------~--------------------------Demonstrated by: __________________________ _ 

o Met Criteria ·0 Did Not Meet Criteria 
~. 

These data are considered adequ'ate 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. . 

o AnalySt has met performance criteria but r~quires more experience. Specific areas which 

require further training or experience are ___________ ------' ______________ _ 

Work will be reviewed in and capabilities evaluated. [Initial here. 

Do not sign below] 

o Analyst has met performance criteria and has been found fully capable of independent 

work. {Sign Below] 

Division Manager Date 

compdemo.docJrev.2 12113/95 
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LauciirTesting Labs 

Pesticide/Herbicide GC Semivoliinie.Analvst Training Verific:ltion Checklist 

I\naJvst Name: ~ .. . --... ·1 Date: I Trainer. \ Supervisor. \ An3iy~ 

• ,cumentation 
~ I I Able to use Standards LOI! 

!: ! Able to use ::'!5trumem Run Lo!!s 

I 3 . I Able to use tnstrument Maintenance Lo!!s 
I . 
, Methods 
I 4 I Has read and unders.ands SOPs for all aoolicable methods .\ 

I \ LisT Method's;: 

\ 5 i . Has read and understands EPA Methods (SW846. CLP. 500 & 600 series) 

i I LisT Method,sl: 

I 6 I Has read and understands aoorooriate sections of GC T rainin2 Manual 

Instrument OperationiMaintenance - .. .. _._ •. -._-"'_'; _~_-_~_ " •. =-.. a ... ". ... .: .. " .C ~~ 

-.. " .... .." .:. .... _~ .. ----_.~.~ ~ .. ::,=-~ ~a:~ .. .r:.,-:,~~~.~~ .. :", ........ ~ ..... _.::.&:.:..o.:r_ •. .aa 

I \ Knows location and use of Instrument Manuals I 1 \ 

8 \ Knows basic GC theorv I I I 

9 I Abie to use GC Control Pad to set temoerature oro2l'3Jl1 I l 
10 i Able to use AutOsamoler Control Pad to set iniection OTOEram \ I I 

II I Able to chan2e sVrinsze. seota & iniection oort liner I I I 

12 \ Able to mm'change columns. install Y connector & oerform leak check I I I 

13 I Able to measure and set carrier and makeuo szasflows I 1 I I 

I 14 \ Able to bake columniiniectorsidetectors I I I 

! 15 I NOro-ROUTf'1:: Abie co chantze detectors ··1 

I 16 \ NOro-ROUTI~E: Able to oerform 100ai Sllsrem cIeanintz . I I ! 1 

• "···~~~~::n=~:rdS ~ ~'~~~-S~d~~d O~:~~~::;;~e~~:~~~~·~~~h~~T~~~~~·~~I!~:-·~~ -.8 \ Able to anah-ze breakdown check and aoolv OC acceorance criteria \ I 1 1 

I 19· I Abie to anah-ze and 2enerate acceotable calibration curve I 1 

120 \ Able to anah-ze CCVs and aool ... OC acceorance criteria 1 I 

i 21 \ Aoolies acceotance criteria for surr02ates and soikes I t I 

22 I Able to set uo analvtical runs (ClP &: non-ClP) & acauire data I 1 

.,~ 

_.J i Abie to szet information on samolesianalvses (teSt codes.MDLs. etc.) \ I I 

24 I Able to auantitate an analvtical batch (st:U1dards. CCVs. OC & samoles) I I \ 1 

25 \ Knows how to confirm detection of analvtes loeak ID. conf. col.) I I \ I 

26 \ Knows reanaivsis·and reextraction criteria I 1 \ I 

27 I Able to oerform samole dilutions (obtainin2 1inear results) I 
; 28 I Knows correct reoortinsz limits for methode s' 1 I 

29 \ Knows corrective :iction &: documentation for out of control QC events \ I I I 

1 30 I Able to D·· ;:iuce a data oackasze (In-house. CLP and SW~846) 

I..Method·Validation fcomplne one.or more ofthefollowing);· . . ::: .. ~ .~. ,~ .... ~'-: ... <:M. .. :,..;;-.' o . .'~:,·,,:,".:-;·:_=.~.-::~~.:-··.: .. :~~ 

I 31 \ Has successfullv analvzed four P&A samoies 

32 \ Has successfullv analyzed two PE sarnoles 

I 33 \ Has successfully analYzed three each of two rvoes ofOC samoles 

This is to certify that has been an analyst in the GC semivolatile 

deparnnem and has gemonst.~ted competency at the preceeding tasks for the following methods (list below); 

•••• • ~----~.~.---~~-----------.--------.. ----~-~~.---~.~ .. ~-~~~.~ .. ~~--~-~~-. ~ .. ~.-.~.-~.~.~.~.-~.~.-~.~.~ .. ~ .. ~=~,.-
1tems found to be not satisfactory at the 3 month interval should be discussed with the.analyst and/urlher.. _ 

-rra"infng done.· Not satisfactory items should be re-e:valuated at the end of the 6 month probationary puiod. 

p:'Jr:unrng.\3mo _ :cd. doc 01.'0 I i90 



LaLicks Testing L:abs 
HPLC Semivolarile Analvst Training Verific:ation Checklist 

aJvst Name: Tl"3iner. i Supervisor. I Analy~ 

This is to certify that has been an analyst in the HPLC semi volatile 
deparnnent and has demonstrated competency at the preceeding taSks for the following methods (list below): 
). '. . .. .. . ..• 

Items found to be not sazisfactory at the 3 mOnth .intervalshoUld.be:disameil With .ihi analysiizn4.fuTtli~~:. :~ 
aining done. Not satisfactory items should be re~aiuared at the end ofth~· 6 month·probaiio;'ary peTiod.·· : 



:~"l"*-:i' 
~.i~;~}:~,~ ~t , 

Semivolntile Analvst Training Verification Checklist 

~,s is to certify that ',. i'h""has been an analyst in the semivolatile GClMS 

aepanment and has demonstrated compe~ency at the following tasks: 

~~ 
Date: S U P'I;::l y":aSor. Analyst: 

1 Able to Log-on to th~ RTE systeI!l 

:2 Able to create and edit BLISTS 

3 Able to create ;,~t;\.u.~~~t auant r~J.1~rts 

14 Able to l)lCl)CUC sample c::;ulClCts for analysIs (incluQi~ dilutions) 

is Able to do basic mass··so~~ tuning 

6 Able to perform dailv maintenance tasks 

7 Able to change a helitlm tank 

8 Able to enter data imQ SAM s!,ecial tests and QC_lI;J.lV~ ~ 

9 Able to get a basic dirt;l.\.vIY listing_of files on the RTE 

10 Able to use Q~.RgA 

11 Able to check a CCV standard for compliance to the method 

12_ t\~le to check DFTPP for compliance to the method 

13 Able to use basic RTE EDIT commands (create and edit files) 

14 Able to _use basi~ RPN commands (EC. DR. PF. PBM. etc.) 

Able!9 generate_ simple TIC data 

Able to check ;'Vt;I.LHl vs. standard spectra 

Applies acceptance criteria for surrogates. s!,i}(es •. & J~~ 

18 Knowslh~J>~sk differences between In-House. CLP j' and SW-846 

l~_ . t\~le to generate basic CHRO forms n::4r-baf'"" 

1Q ~nows where to get mformatiQo_ ~n samples (test codes. etc. ) 

21 Able to calculate RFs and results from raw data 

22 Knows the types of extraction \J;u\.;:Jures used for ABNs 

23 Knows basic GC/MS theorY 

1~ Has read and underg~!lds_ the ~OPs for all applicable method~ 

25 J~IlOWS corrective action lQrQl!LOf COD!!,ol QC events 

26 
• 

27 
28 
29 

. i Work Order: I TICs? I Packaee SDG, I TICs? 

.' I I I 
" I I 



GCMS Semivolatile Analvst Competency Criteria 
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GCIMS Tr:lining Progr:lm 

Criteria for-Demonstration of Analytical Competency 

An~y~Nwne: ________________________________ __ 

The analyst mu~ meet at least one of the following criteria to demonstrate an~ytical 

competency . 

1. Successfully an~yze four (4) precision and accuracy samples, which have been 

prepared according to the SW -846 criteria for the method validation, or, if this is not 

available, according to in-house criteria. The. results mu~ be within limits specified by the 

SW-846 method or, ifunavailable, by in-house protocol. (Attach data to this sheet). 

Completed on : _____ _ Supervisor: _________ _ 

2. Successfully analyze two (2) rounds of performance evaluation samples. The 

results must be "acceptable" for 90% of the tot~ compounds an~yzed in mUlti-compound 

methods. If two rounds of samples are not· available within six (6) months, one round of 

PE samples and the criteria from section 3 below will be acceptable. (Attach data to this 

sheet) . 

Completed on : _______ _ Supervisor: _________ _ 

3. Successfully an~yze three (3) each of any two (2) of the following QC swnples 

(tot~ of 6 QC sample results). The results must be within the controllirnits for all 

compounds analyzed. (Attach data to this sheet). 

MSJr..1SD 
SRM 
Blank Spike __ ~ __ 

Completed on : _____ _ Supervisor: ________ ---

In addition to analytical competency, non-analytical competency must be demonstrated by 

the criteria found on the Semivolatile Analvst 3rd Month Training Verification Checklist. 
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1.... Introduction and Scope 

1.1 General 

1.1.1 The most important piece of equipment in any analytical laboratory is the analytical 
balance. The 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 . 

L- Equipment List 

• Analytical Balance 
• Manufacturer's Manual 
• Balance Record Book 
• Class "s" Weights 

~ Safety 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 analyst clean the balance 
and the balance area after each and every 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 

Laucks Testing .~aboratories. 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. 

~ Operation Procedure 

4.1 Balance Setup 

4.1.1 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. 

4.1.2 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 & A). The following precautions 
should be observed in order to maintain and prolong the life of the balance. 

4.1.3 Analytical balances should be mounted on a heavy. shockproof table. preferably one with 

4.1.4 

4.1.5 

. 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 from lab traffic and doors or windows where the v 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. 

4.1.6 . For all balances, nothing should be stored on the pan when the balance is not in use. 

4.1.7 All doors to the weighing compartment should be closed. 

4.1.8 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. 

4.2 Balance and Weight Calibration 

4.2.1 There are three levels of calibration; daily, weekly, and annual. 

• 

• 

4.2.1.1 Daily - The daily calibration is done by the first user of the day. The llser places a tare 
weight on the balance equivalent to a tare typically used on that balance, weighs the 
daily standard (a class "s" w'eight typical of the weight used on that balance) and • 

Laucks 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. 

3 

4.2.1.2 Weekly - The balance will be checked ~ith 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 
balan~~ servi~e repre~entative. 

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. The class "S" weights are sent annually 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 return. 

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: 

• The balance is ~ before use. 

• Thebahince is level before use. 

• The balance is clean and ~ after use. 

• All weight has been removed and the balance lock lever has been returned to the 
proper position (for mechanical balances). 

• In addition, all balances should be reset to zero when not in use. 

• Prior to use. the user should insure that the dailY 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 . 

Laucks Testing Laboratories. Inc. 
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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 

• InforiTIing tlie area supervisor of any balance which has failed the weekly calibration 
check. 

4.3.3 The area supervisor will ensure that the follow'ing tasks,are accomplished: 

• Weekly and daily calibration checks are being performed. 'his 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. 

• That any maintenance is performed for balances which do riot meet specifications. 
This may include contacting others, such as QA, to actually correct the problem . 

• That any malfunctioning balance or bal~nce which has failed calibration not be used 
until it is functioning properly. 

4.4 Daily Calibration Check 

4.4.1 The first user to use the balance each dav is to perform the dailv calibration check. 

4.4.2 The user will insure he or she is familiar with the operation of the balance according to 
the manufacturer's manual. 

4.4.3 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. 

4.4.4 The user checks the zero of the balance. Ifit is off the user will adjust it according to the 
manufacturer's manual. 

4.4.5 The user will place a tare weight on the balance which is typical of weights used on that 
balance (such as an empty beaker or an empty VOA vial). The weight of the tare should 
be recorded, stricti v for the record. and the balance zeroed on that wei2:ht. if it is a 

J. ~ • • 

, 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. .' 

Laucks Testing Laboratories. Inc. 
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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 Appendix I). The 
standard weight will be a class "s" weight or equivalent. 

4.4.7 The daily weight, after taring, must no~ vary from its true value by more than the 
following amounts: 

Balance capable of weighing to: 
0.1 gram 
0.01 gram 
0.001 gram 
0.0001 gram 

must not varv bv more than: 
. ±0.2 gram 

±0.02 gram 
±0.002 gram 
±0.0005 gram 

.., 

.J 

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 perfonn 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 1.0000 gm. Class "S" weight is 
then placed on the balance \vith the flask and the weight recorded. This second weight 
must read within the limits 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 perfonn 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 of29.98 gm to 30.02 gm. 

4.4.8 If the user cannot obtain a\veight 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 

4.5 Weekly Calibration Check 

4.5.1 The balance custodian is the person responsible for perfonning 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 responsibili~y of the area supervisor to ensure 
that a capable balance custodian has been assigned to each area for which they 

Laucks Testing Laboratories. Inc: 
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responsible. It is the resporisibility of the custodian to insure that the weekly check is 
done even if they are not present, such as for vacation, etc. 

4.5.2 On the first day of the week, the balance custodian will perform a calibration check 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 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 
according to the manufacturer'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 wei!2:hts should be used if the ran!2:e used is lame in order to 

r- --

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 ~ange 
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 date the entry. The 
date must include the month, day and year (See Appendix I) .. 

4.5.7 Criteria for the weights on the weekly calibration check are as follows: 

~Balance capable of weighing: ~ 
0.1 gram 
0.01 gram 
0.001 gram 
0.0001 gram 

True value of weight 
<0.1000 - 1.0000 1.0000-9.99 10. - 50. 
inappropriate ±O.I ±0.2 
±0.02 ±0.02 ±0.02 
±0.002 ±0.002 ±0.002 
±0.0005 ±0.0005 ±0.0020 

>50. 
±0.2 
±0.02 
±0.005 
±0.0050 

4.5.8 If 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 

Laucks Testing Laboratories. Inc. 
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4.6.1 . The laboratory employs a reputable outside finn to perfonn animal maintenance and 
calibration of all of the analytical balances. The current finn is North West Instrument 
Services but any reputable vendor may be used if first approved by QA. 

s..... References 

ASTA! Standard Method of Testing, TOP-LOADING, DIRECT READING LABORATORY 
SCALES AND BALANCES, Designation: E 898 - 82 

Lalicles Testing Laboratories, Inc. 
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.l.... Introduction and Scope 

1.1 Method Description 

1.1.1 This SOP provides a description of the identification and annual 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. . 

L Equipment List . 

2.1 Equipment 
.. 

• NIST Traceable Standard Thermometer with a range of at least -20oe to at least 11 O°e. 
• High temperature grease pen 
• Erlenmeyer flask 
• ethylene glycol or equivalent solution . 
• thermometers covering temperatures within the operating range of the cold storage unit, . 

oven, or other equipment of interest. 

• Water 

~ Safety precautions and Waste Disposal 

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 cau.tion 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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~ Thermometer Purchasing and Identification 

4.1 Purchasillg 

4.1.1 Umcks 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 with 
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 freezing 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 distinctiy distinguishes them from 
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. 

So... 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 from 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 . 

Laucks Testim:' 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 annual recalibration. When a 
thermometer has been recalibrated, a small color coded sticker is attached. The color 
code will correspond to a particular yearly c,alibration. Thus an observer can easily 
know hislher thermometer is currently calibrated. 

5.2.2 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 ot-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. ' 

5.2.3 Refrigerator thermometers are placed in any functional refrigerator which is not 
frequently opened and has adequate space and in which the temperature is between 
+2°C and +6°e. Freezer thermometers are placed in a functional freezer where the 
temperature is between -lOoC and -20°e. 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 ofliquid. 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. 

5.2.4 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 Erlenmeyer flask of water, ethylene 
glycol or other suitable liquid that will not freeze at the temperature'ofthe unit. 

5.2.5 Thermometers used for temperatures near room temperature may be calibrated in the 
BOD incubator using the same process. 

5.2.6 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 1°C or 2°C increments. This will require 
interpolation by the analyst to estimate intermediate temperatures. 

5.2.7 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 0.1 °C. 

===========================-.. ,======= 
Laucks Testi,:',,' 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 

.,; ~~~ges, aI?~w.a,UYI Wml;'2'!uUf;'(~I~~~~i~g this SOP. They are located on each cold 
! ;, ,j : sWriLg~.\lnf,r~W;~lc~\~LiSed ror·,·~~sfA~~R~'ffi~}foVT~n~?-~;laWrl,~~fr.~la.')dfiPs. 

• 

,) ~ >t:Y 6": WfiliJ ',r:tiMMf&l;l~~t iiiJ";bbed-fe2~iii;iai~'d: : a sm~ll c'~'I\)I'~b4~~f~il~~J~i ~i~~tr~f':i~~;: 
The color code will correspond to a particular yearly calibr~tio~YAsllnilar coloY~ ;~:" .,;': ~r~ 
coded sticker will be attached to the original hardcopy of the annual calibration log sO" ""':: k; 
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 arid 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 refrigera~or 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 boili1'1:g 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 ill (if it was an oven thermometer), the themiometer 
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 Recalibniiion of the Infrared Thermometer 

504.1 The standard thermometer is placed in a glass Erlenmeyer flask filled with water in a 
cold storage/unit at least overnight (12 hours). 

504.2, The infrared thermometer is used to me'asure the temperature of the flask while it 
contains the standard thermometer. 

504.3 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 attachc;!d 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. 

n... Monitoring Responsibilities 

6.1 U,se Of Calibration Logs For Cold Storage Monitoring 

6.1.1 At the time of annual 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 positi~e 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 
sup'~rvisors to ensure that this activity is occuring in their areas. 

Laucks Testing Laboratorie~. Inc. 
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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 0.1 0c. As noted previously, temperatures are 
estimated between thermometer marks. 

6.1.4 The per~on monitormh.:~rh:cR,l~ s~01r,~~e um.tw,\li ~Iso,:~~~c~~~~p~;~~me~~r to make 

• 
sure therr are no .breaks In thf"cot~!·~,: l' 'I ~ -:1 , .. ,.,,!,;I.;,.il' \.\" ,' .. ".. '.; . 
. . _ .~~.,.~;: :~~::~ .~~:.: ·~·::~,!~~·!}·;:;j.,·'·~,,~r,~':~-l " .. r~l'~ I~;n:~.t~~~r· ;.:,:;. -.:< ; J . . j\}' . 

~tf'i~·;tnt'tp.~·~0&slb'j1rt}·· oJ ilittp'dr~8n~iH6nitoring the pa,gicul~f!l;qnll~9\~J~:offe~ti~'e.·~~lt\ ::6~~ : "'.' 
'r ~T· . ~&.,:.~ Jr. J"t -~P "., • • :"~~"! . ~1t~1 ~ ;~ ~.~l ""'. fWt "; ~""",_ '" , ....... ,1 , .~ .• 

~:~~~:~~;d!:~j~3s~Af~~!~~i~;;~1~!i~TIfjol~~~i&t~~:;I:~cti6ri'" ........ .. 

adjustments of the cold sto~age unit thermostat) mlW be.~~Tp,op fre,~61~;gibr3'R~~~hJ t~~ '(!::.:. ~ r;. 
Temperature Log (Appendlx B) ': " , 'II , .... ;:n,: L ~ oj •• , ';"j' '.'i • . """ ~';f I,'H": I} . . , "0;"\ ~. 1.1 ;':';nl';· . ;',' I.~,·- . ,';;; 'le"':" • :I:? ';-! ~:" " - ' , 

6.1.6j::,1pCj ~~!\~r~~~~B:n fonnS"icha,n!;:lquaner.ly~ ~h.en rie~ "~oici ~t~;~ge units are pur on~line, 
.;, ·f " Ji- 'wll~n l1n:ibrt:sl:~il-;; irC11111kr-di'icefocd: which call for a new form. The individual 

,.;; ,,:,' charged with monitoring the cold storag~ unit 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 tum 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. 

6.2.2 In other cases where thermometers are calibrated, the correction factor will be kept 
with the thermometer orwritten 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. 

1...:- 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.l.2 There should be no observable breaks in the column of any thermometer at any time 
during calibration or routine use. 

Laucks Testing L~boratories. Inc. 
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none 

7.2.1 Thennometers with a break in the column must be immediately removed from use and 
either repaired or replaced. 

7.2.2 'Thennometers 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 ± 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 . 

7.4.2, Adjust the thermostat of the cold storage unit if necessary. 

7.4.3 Defrost 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 than professional servicing is required this may be arranged upon 
direction of one of these individuals or another senior supervisor. Ifprofessional 
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 transferred to another c,?ld storage unit. 
If it is detennined 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) .IJ!!I£t be noted on the Cold 
Storage Temperature Log (Appendix B). 

Laucks Testing Labor.:tories. Inc. 
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Laucks Testing Labor'iltories 
1997 Laboratory Thermometer Calibration 

• Cold 
I 

ISerial No. Cal. Date I 
IS/N-FC-S3631 

I I. Storage 
1 • 

Thennom. ·1 Correction 
10 !Locatlon NIST reading 1 Reading I Factor 

! I 
iERTCO 4156 6/6/97! 5.0! 

I 
C01 !Inorganics 6.01 -1.0 

I i . I !none 6/6/971 
I I 

CO2 i IGC residues 5.01 5.41 -0.4 I , 
I extractions IB B01679 I 6/6/97! I 5.01 I C03 i 6.1 : -1.1 ! 

I 

IGCVOA 
I 

iB B03987 6/6/971 
I 1 

C04 I i 5.01 5.5! -0.5 I 
I I I I 

6/6/97! 5.01 
i 

COS I Iinorganics i 1 B02580 5.2: ' ~0.2 I 

i Iwarehouse iB B04765 
I 

6/6/971 I I 5.8: -0.8 C06 i i 5.0, 
i I 

, 
i I I 

! 

I ! 
! I I I ! , 

1 I GC Semi Stds. 
i I 

1 
, , ! 

R02 I IB B03534 , 6/6/97: i 5.0! 5.7 -0.7' 
I , 

i i , I 

R04 i GC/MS whse. j iB B00906 I 6/6/97' i 5.oi 5.3 -0.3 
i I .. -i , 

I ! ! ! 
5.01 . R06 ~ extractions ; ;B B01708 i , 6/6/97: 5.6: -0.6 

R07 . : extractions : iB B04405 
; 

1 . 6/6/97' 5.oi 6.2 -1.2 
i . i I 

R08 ,Inorgamcs :B03021 6/6/97: 5.0 5.5 -0.5 , 
i 

, 
R11 '929 warehouse . B B01342 6/6/97' 5.0 6.0 -1.0 

, 

W01 940 Walk-in B B03928 6/6/97' 5.0' 5.4 -0.4 

W02 ; 921 Walk-in B B01919 i 6/6/97' 5.0 5.8 -0.8 

• , 
! 

, 
-
F03 GC semivolatiles 'B B 808959 6/9/97 ' -15.6 -16.2 0.6 ... 

I 
~8 8 B09215 

, 
6/11/97' -15.7; -15.6: -0.1 F04 ! GC semivolatiles , I I 

I 

F05 :GC/MS VOA :8 B 806608 : 6/9/97' , -15.6; -16.5 0.9: -.. - , 
F06 ~ extractions , B 8 1;308543 ; 6/9/97: -15.6. -15.8 0.2 

; 

F07 GCNOAstds. '88808765 
: 

6/9/97: -15.6: -16.1 0.5 
i , , 

Ertca 5236 : 6/9/97' , -15.6: -17.0 1.4-, 
! 

, I 

i , 'Ertco 4268 i I 6/9/97; ! -15.6; -15.8' 0.2 : i 

I i , ,Ertco 5034 1 I 619/971 
, -15.6; -15.6 0.0 , ! 

1 

, 
i8 B04059 

, 
I 5.4! ! I 

6/10/97! 5.4· 0.0' , I 
! ! , ; : ! I I i I 

8 8 809215 had a broken Hg column and registered +4 degrees high. The thermometer was repaired and 
retumed to service. ; i , i 

; I ; , 

IR Thermometer (ITT-330) Horiba 226099 : 6/13/97 ,. 4.5: 6.0 (at E=85) 
, 

6/13/97 4.8' 4.8 (at E=80) 

•• 
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, Laueks Testing Laboratories 
1997 Laboratory Thermometer Calibration 

Oven or; I I 
I Serial No. or 

, 

leal. Date' iNIST read 
I Thermom. J ~orrection ! i 

Use ! 10 No. I Reading Factor I 
VWR 1320 (replaced wI 61019-204) I I i 

6/18/97 1 I 101.4/ ' 100.01 I 1A; ! 1.4: • i I I I : , 
101.2i 101.51 Thelco I 2; I 6/18197 : i -O.3j 

I I I 6/18/97! 
I I 

100.11 
I 

I 1.1i VWR 1310 3! I I 101.21 

i #4 Univ. Enterprises! 
I ; 

I 101.21 
I ! 

VWR 1330 L 12-004\ i 6/18/97 : 100.9i 0.3! 

I I 5; , I i I 101.21 101.21 
I 

VWR 1370 6/18/97; 0.01 
. ' 

i i I I 101.31 100.01 1.31' VWR 1330 (Extractions) 7' I 6/18/97 : 

I 
I 

8' ! I 
I I 

Blue M (Extractions) I , 6/18/97; 101.31 103.81 -2.5! 

i VWR 02429: 
' I I I I 

back waterbath (ASTM 1 F) i 6/18/97' I 101.2 cl 213.5 F: 0.7 F: I 

I , 
! 

, I 

front waterbathi , (Made in UK) I 6/18/97 ' ! 100.3: 99.9; 0.4'; 

! !SPER Sci. 106; , 
i 

0.0; 1300 U (TOe room) 
, 6/18/97 ; ,97.01 97.0 

, I ; , ; 

Pen sky Martin (ASTM 9F) :VWR 61091-001 6/18/97 100 C, 212 F O.O·F 
, i 

; , , , , , 
BOD thermometer 

! 
1 6/24/97 20.7: 20.8 -0.1 

! ! , , 

Napco Oven !SPER Sci. 6/25/97 1 01.2 ~ 100.5 0.7 

Digestion Area; : Polyscience USA 6/25/97 , 101.2: 103.6 -2.4 

VWR 1320 i 61019-204 6/25/97' 101.21 102.0: -0.8 

• 

j 

• 
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enid Storage 10 #: ___ _ Thermometer ID: 

Lold ~torage Temperature LOg 

Laucks Testing Laboratories, Inc. 

----
Location: ' '-------- Year: 1998 Con-ection Factor (add this IIumber whell recQrding the thermometer reading): DC 

Month: Month: Month: 
Uuy Time Temp. Initials Actions Time Temp. Initials Actions Time Temp. Initials Actions 

I 
2 
3 : .. 
S 
6 
7 
8 
9 

10 
II 
12 
13 
14 
IS 
1(, 

17 ---
1M --, II) 
211 
21 
22 

23 

24 
2S 
26 
27 

28 
29 
30 

31 
H~l'IlI'Il Time and TempCl'alure in Ihe prup.:r hloeks and iniliallhl! cnlry cal!h day or nUl'lllallahoralory npcralHHI. Q:\TEMPI ,A TS\I.TI.FORMS\REfoERfoRM, ooe 
If n;frigeralur lemperalures cxceetl 4U( :±2uC or ir rreeler It:mperalurcs arc wannel' Ih~n -I OUC, cUiTeclivc aCliun muSI be laken, 
I 'IIn~divl! aCliun includes' I) Adjusllhe lemperalure: or Ihe: Ihermoslal 21 De:li'osllhe reli'igcralllr or freeler 

] I ('unlacl Ihe' appropriate laboralory mainlenant:e personncl, Ihe dcpartmcnlal supervisor, antl/ur Ihe QA Omccr 

• 

-II One ur Ihe above may decide Ihal proressionalmainlcnance is necessary or even Ihal Ihe wltl slorage ullillllllSI he displlsedllr. 
'\II~' alltl all a liST he IcCtlrdellll1l Ihis log shect. Il'lhere is insufticienl room, mark unlhe back oree wilh Ihe <laic Ihe acliuIIIlCt:UIT,,<I, ' 
~;;""IIIc. I'!I!!~ The slUl'ed ill unils which al'e nulmainlaining Ihe prnper h:llIl1eralure, • 

I 

-, 

3/19/98 
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1..... Introduction and Scope 

1.1 Introduction 
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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 
depen?e.~t on ¢e '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, L TL.: 1 0 13. Analytical balance logs are discussed in that SOP, L TL-I 005. 
Cold storage logs are discussed in L TL-l 006. Control and monitoring of logbooks and 
general items pertinent to all logbooks is discussed in LaucksSOP L TL-l 0 19. 

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. 

b.. Equipment 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.... Operation procedures 

3.1 All Logbooks' 

3.1.1 All logbook. should be numbered and controlled according to procedures outlined in 
Luucks SOP L TL-l 0 1·9. It is the analysts responsibility before initiating any new 

\ . 

Laucks T(' 'ing Laboratories. Inc. 
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logbook to ensure that the logbook has been identified and given a logbook number by 
QA. See L TL-l 019. for further detail. 

3.1.2 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 
(blacking out) are acceptable. . 

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 GCIMS 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 
~ppropriate 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 #1, #2, etc. 

3.2.3 As a general rule, loose· leaf or 3-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 '.0 the most complex, including any professional service calls . 

Laucks Testing Le. !}oratories. 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 becauseofa 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 anyone time, and the outcome of that 
maintenance, that is whether or not it was successful or what occurred when the work was 
perform~d. 

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 
s·upplementary. ALL maintenance must be recorded in the maintenance manual. 

3.3 Instrument Run-Logs 

3.3.1 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. 

GC, GC/MS, HPLC, GPC and other run-logs are in bound, pre-printed, sequentially 
page-numbered books. They are identified by the specific instrument type arid, 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 #1, #2, etc. 

3.3.2.1 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 mark.ed 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. 

3.3.2.2 Instrument run-logs should include places to record all relevant s~ple and data file 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 writing) are located in 
Appendices I (GCIMS), 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 

Lauc:::.'~ Testing LaboratorieS. Inc. 
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will not then be considered 'invalid, new example forms should be incorporated into the 
next revision, 

3.3.3 In addition to the appropriate header information for each analytical GC, GCIMS, HPLC, 
QPC Or other run, all of the pertinent information should be filled out for each injection. 

3.3.4 The standards, samples, calibration checks, reference materials, QC samples, etc. should 
be listed ~ ~ 1hru ~ were analyzed. 

3.3.5 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). 

3.3.8 . A copy of the run-log is included with each data packet associated with that run. 

3.3.9 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 #1, run #2. etc. If the instrum~nt 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 3-ring 
binder in an organized format but nQl 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-I019. 

Laucks Testing Laboratories. Inc. 
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3.4.1 The same general principals used for the above logbooks apply to any other logbook, 
unless otherwise defined in a specific SOP. 

3.4.1.1 Entries should be initialed and dated. 

3.4.1.2 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 L TL-l 0 19 . 

Laucks Testing Laboratories. Inc. 
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GCIMS Run Logs 
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• 
• 
• 
II" • 

• 
IS ISS Amt: 1td of ~glml 
IS ISS Ref' : _____ _ 
O.te: ____ _ 

FILE ID SAMPLE ID 

. 
- .- --

, OF a 1 unless otherwise Indicated. 
J pH • 2 for waters unless otherwise noted. 

Laucks Ta Labs, Inc. 
GC/MS VOA. ,Iument Run Log " ~.I'O i l' 

AnalYlt: 
C8I1br8t1o-n-=S~ld":"":::'Re-:f:-.: ____ _ 
Spike Sol'n Ref.:, _____ _ 

624 8260 524 SIM CLP-Low CLP 
INJ. TIME SAMPLE OF' pH~ COMMENTS ! 

AMT 

: 

, 

-

---

r . 
: , 



IS Sid 10_,-_______ _ 

CCVIO ________________ __ 

OFTPP 10 _______ _ 

File 10 , Lab 10 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

L!!JA 
~ 

Laucks Testing Laboratories 

GC/MS Semivolatiles Injection Logbook' 

10J. Time Sample Info Dilution 

( 

Page: 56~,~ 

Oate:, ___ --'-_____ _ 

-
Comments Analv~ 



SOP No: LTL-lOO7 
Revision: 2 

• 
Date: 5/13/98 
Page: 11 of16 
Replaces: LTL·OO45 

Appendix II 

GCIHPLC Run Logs 

• 
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I 
I 
I 
-I 

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

• 

Analyst: ______ _ 

Laucks Testing Labs 

GC VOA Instrument Log 

Data :, _______ _ 

Chromatography Ref. Page: _____ .;...-___ _ Calibration Reference: _______ _ 

File # Sample 10 pH Sample STO 10/AMT SURIO Comments 
VolIWt 

.. 

. 

I 
I 

I 
I 

I 

I 

PAGE: 

• 

I 

• 

• 



I 

I 

• 

I 
--. 
I 
t 
I 
I 
I 
I 

l-
I. 
I 

LAUCXS TESTlNG LASORA TORIES 

Analyst : ___ _ Cat:e : _____ _ 

Instrument m : ----- Column 1.: ____ _ 

Injection Volume : ___ u.l Column 2: ______ _ 

calibration StaIldard. Reference : 

Sample 
.. ., . 

File m . ID OF Comment:s 
---

I 
I I 

, . I 
I 

I 

: 

..~ 125 



LAUCKS TESTING LABORATORIES • 
HPLC INSTRUMENT LOG SHEET 

Analyst : Date : 

Instrument IO : Column 

Injection Volume ul Solvent : 

I 
Calibration Standard Reference 

I 
File IO Sample IO DF Matrix Comments 

I 
I 
I • 
I -

I 
I -

I 
I 
I 
I 
I • . ~. 
I·' f , ',. : 0153 
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GPC Run Log 
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1.1 Purpose 
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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 fonn, or in a few selected instances, on a logsheet with space 

specifically for such actions. Corrective action resulting from an audit is also dealt with 

using its own Audit Response fonn but this action is elucidated in an SOP specific to that 

process. 

ls.. Definition of Terms 

2.1 This section defmes tenns and acronyms as they are used in this SOP. 

2.1.1 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-or-control event: Alry occurrence or condition failing to meet Laucks QC 

criteria or has the potential to impact data quality. 

2.1.3 QAlQC: 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 RPD: Relative Percent Difference 

2.1.7 LCS: Laboratory Control Sample 

Laucks Testing Laboratories. Inc. 
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~ OUT-OF-CONTROL EVENT PROCEDURE 

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-control and must be responded to, . 
consult with Quality Assurance. 

3.1.1.1 GCIMS instrument tune criteria failing to meet criteria 

3.1.1.2 Initial calibration linearity, depending upon the method used for calibration, 
correlation coefficient <0.995 «0.990 for some fuels analyses) or percent RSD 
failing to ineet 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 of the above instances (3.1.1.1-3.1.1.3) occurs, analysis is 
stopped. No sample analysis can occur until the event is back in control. A 
corrective action form does not need to be filled 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 accep~ble 
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 reporting limit. 

3.1.1.10 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. 

Laucks Testing Laboratories. Inc. 
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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, epurs, 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-control 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 

supervisor 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 correctness 

3.2.2.4 Examine bench 'sheets for correctness 

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 

Laucks 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 oversight, 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 correc~ve actions do not yield r~sults which meet specifications, it may be 
determined that sufficient 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 pe.rsonnel 
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 Officer 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. 

Laucks 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 limits, 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 fmal data 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 ofQA 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 p~ctical. 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 fonns. 

3.3.2 A corrective action can be as extensive as replacing a complete lot of contaminated 

extra~tion 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 perfonnance. 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. 

Laucks 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 detenilined that the action taken was, as a mjnjm~ 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) 
• A QC_DB Report Form (for Inorganics analytical QC only, see Appendix 2) 
• An Out-Of-Control Event (OOCE) Form (lab use only, see Appendix 3) 
• A Sample Receipt Form (for sample receipt events, see Appendix 4) 
• 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. e_ 

3.4.J Out-Of-Control Event (OOCE) Forms are filled out by technical 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.Fonn, are used to 
document that the QC parameters were checked, any failures 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 fmal 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 offby 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 actually performing the corrective action. The descriptions of the event and any 
corrective actions taken should be detailed and specific. The OOCE fonn provides check 
boxes for most analytical events. 

Note: Holding time violations due to laboratory error are annotated o~ the OOCE 
form. Holding time violations occurring due to receipt of samples beyond the 
criteria are documented on the sample receipt form only. 

Laucks Testing Laboratories. Inc. 
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3.4.6 If the corrective action taken and annotated on the aaCE 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 If the corrective action taken and annotated on the aaCE 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 aaCE forms must be turned into QA Copies must be included in each 

SDG or workorder in validatable packages and in the first 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. aaCE forms must be turned in with the data and the supervisor creating the 

narrative comment for that area will comment on any decisions resulting from failed QC 

which could impact data validity or interPretation. . . 

Laucks Testing Laboratories. Inc. 
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1) Problem Description; 

Laucks Testing Laboratories 
Corrective Action Report 

Response tasked to: ______________ on, ___________ _ 

By: ___________ Response Requested By _________ _ 

2) Cause: 

3) Aerion Taken: 

Completed by ________________ on ___________ _ 

o Corrective actions will be reviewed 30 days after completion to verify problem has been 
corrected. 

o No funher action necessarv 

° Reviewedby: _____________________ on _____________ _ 

1) Penon IrulWUl~ comctIve XUOft rill 0Ul P:In 1 ~ may tiD 0U1 P:IIl ~ if ~ :an: ~WII'C oi UIe oQL\SC 

1) Qrigmal ~_ to pcr!Qn witcd wilb a ~ one co,ry goes to QA Offic:cr wi ~ kqlt by pcnoa inilWinll c:amaive =uon 
3) Penon wUd COtIIpICICI ~ in P:In 1 (if_ ~ ~ICIIId) and P:IIl J. sip !aIJOIIIII. .md I'IIDImI oripw to ~ iai&ia&iag :a.c&ion 
4) Penon iniu-. aaion daanIina if:a.c&ion c:omcu me Problem met lip "Reviewed by." 1C __ iDa&8ic:icn&. rcan to &be pa-. ~ 
wftb ~ wiUIOUlli!llliq. 

- ') Compieled arigina.lpl to QA 0fIicw 
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Laucks Testing Laboratories 

QC __ DB Report Form. 

Analyst. __ _ 

Checker __ _ 

Test Code __ _ 

QC E.xceeds Control Limit Corrective 
..J if yes . Action Approved By _ 

•• PBlk B 96 0 

" MSJM:SD K 96 0 
SRM R 96 0 

·n Blk Spk S 96 D· 
MSlDup M 96 0 
Duplicate D 96 0 
nus report validates the following work orders 

ew 
QCJI.EPOII.TJ)OC 
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.. OUT OF CONTI~ENT FORM 

Date Recognized: __________ --

Date Occurred: 
Method: ------------

Initiated By: _______ -'-____ _ 

Ana.lyst: ______________ _ 

Type of Event: (check aI/that apply) 

__ Holding time missed (describe below) 

__ Blank ~ MDL_ RL_ CRQ/DL __ 

__ Spike Recoveries do not meet criteria 

__ Duplicate RPDs do not meet criteria 

o GC/MS VOA 

o GC/MSABN 

O·GCVOA 

o GCnon-VOA 

o IIPLC . 

MS/MSD Resulls do not meet criteria %Rec RPD 

BS/BSD Resulls do not meet criteria %Rec RPD 

__ Analytical Spike recoveries do not meet criteria 

Standard Additions do not meet criteria 

__ LCS or Blank Spike Recoveries do not meet criteria 

__ Surrogate Recoveries do not meet criteria 

Calibration Corr. Coefficient does not meet criteria 

Calibration Verification does no.t meet criteria lnit 

_Recovery 

_ Tuning fails criteria 

. ISTD fails crite.ria 

__ Calculationffranscription error 

__ Other (explain) 

Retention time 
Cont. 

%0 

o Metals 

o Wet Chemistry 

o Extractions 

o Data Management 

Corrective Action: (check aI/that apply) 

__ Rep.cat Calibration 
Made new standards 

_ Reanalyzed, Date: ____ _ 

_ Sample(s) RedigestedlReextracted Date: ___ -'--__ 

Resulls Recalculated 
_ Cleaned System 

Ran Standard Additions 

Notified Client -------------------
__ Other (Please explain) 

Check One:· Notified: 

__ Original Results Reported _QA 

__ Rerun Results Reported Client Services 

Action taken By: _____________ _ Date: ____ _ Reviewed by Initiator: _______________ _ Date: 

.. 
No: _____ _ 

. Sanr;lesAffected .. 
· .. ···::::P:·· :.;. ..... ;> 

~Yf~f~9~~(~;:·; ; 
..!:l.mPJ~ .l.llll. .~rs~) 

........................................................... 

-------
Out of Control Event Corrected By: ___________________________ --;--_____________ _ 

Corrective Actions Not Successful (signatures required) fPAiA)\.1U~T.Q~f.~~qGE.)'~NP/Ql.fN~if.AA.TfIH 

Date: _____________ _ 

Date: Ans!yst: 
----------~---------------------

Supervisor: nate: 

Plstrlbutloa: . 
Orlgillal to QA .. : . . .. . 
Copy to. ~C)rkQrderl SIlQ r.lc tor aU validalablc racl:ilgcs and 10 

(,r.' wnr~ordej. on IIsi for nO"·valldalable daia. 
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Laucks Testing Laboratories, Inc. 

SA1'4PLE RECEIPT LOG (1) CLP 

Initial once samples are checked in __ _ 

DATE RECErvED: ______ _ SAMPLE LOG-IN DATE: ________ _ 

.TIME RECEIVED: _______ _ WORKORDER #: _________ _ 

CLIENT NAME: _______ - CLIENT PROJECT: ____ --------
AIRBll.L A'IT ACHED?: (#) ________ _ SDG# ______________________ _ 

COC# ______________________ _ . RECEIVED BY: __________________ _ 

Non-Conformance: (Check :lpplic:lble item(s)) Client IDs affected: 

o (1) Not enough sample sent for proper analysis. #j affected:_..,...-_________ _ 

o (2) Sample Bonie received broken and/or C:lp not intact. _____________ _ 

o (3) Custody seal: Absent __ PresentlIntact_ PresentIBroken ___ __ 

o (4) Any temperature out of compliance: ________________ _ 

o (5) Sample received outside of holding time. __________ _ 

o (6) Sample not properly preserved. pH = _. Wrong preservative used. _______ -

o (7) Illegible sample numbers or label miSSing from bottles. 

·0 (8) Identification on bottle same as identification on papen-~ .. o-r-k-: y-'es-:-=..-_-_-n-o.-· ---------

o (9) Incomplete instmctions received with sample(s). i.e .. 

o no Request for A.nalysis. no Chain-of-Custod~· . ______________ _ 

o (10) Samples received in improper container. _________________ _ 

o (11) Samples held in field before receipt by Lab. Days (specify) ___________ _ 

o (12) Air Bubble(s) in _of __ samples for volatiles analysis. _________ -:-__ 

o (13) Orner _________________________________________ __ 

CORRECTIVE ACTION:· (Check :1pplicable item(s» 
Correction actiun taken by: 

Inititals Date 

o (1) Client informed verbally (Client Services). 

o (2) Client informed by memol1e"tter/fa.x (Client Ser'\ices). 

o (3) Sample processed "as received" (Sample Entry). 

o (4) Re-sampling requested of client (Client Services). 

o (5) Samples placed "on hold" Wltil funher notice (Sample Entry/Client Services). ___ _ 

o (6) NOTE IN NARRATIVE. See temperature/pH login sheet. (Sample Entry). ___ _ 

o (7) Other (Specify) ________________________ _ 

* When complete twithin ~~ hours of nonconformance) forward [0 Q·A. Original to be fomarded [0 initiator to be 

included in transmittal tile. 
Comments: 
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·-
Cold Storage ID II: 

, -
Cold Storage" 'rature Log 

Laucks Testing Laboratories, Inc. 
.. 

Location: Year: 1996 Correction Factor (add this "IImber whell record;"g the thermometer reading): °C 

Month: Monlh: Month:. 

nay Time Temp. Initials Actions Time Temp. Initials Actions Time Temp. Initials Actions 

I 
1 
J 
4 
5 
6 
7 
8 
9 

to 
II 
11 
IJ 
14 
15 
16 
17 
18 
19 
20 
21 
22 
13 
14 
25 
16 
17 

.-

18 
. 29 

30 
31 

Rccold Time and Tcmperalurc In Ihc proper blocks and Inillallhe: cnlry cach day of nolmallabolalory opelation. 

If ,cr,ilc'llor Icmpelalulcs CJlcecd 4°C~rC or If r,cezer IcmpellltulcS lie lVallllcr than ·IO·C, conective Ictlon mllst be takcn. 

CUIICCtiVC action Includes I, AdjllSllhe: ICIII(lClatule of the thelmostat 2, ncr,ost the ,er,igc,ator or licncr 

l, Contlcllhe aPPlop,late labolalory mainte:nance (lClSonncl, the dcpaltmental supclvisOl, and/ollhe QA Olliccr 

IU:I'I:RntM IlOC 

J' n .... or the above may decide Ihal ploressional mainlenance is neccssary or evcn Ihal the cold slolagc unit IIII1St be disposcd of. 
---- .. 

I 
I 
, 

I 

I 

1 

1 

-I 

I 
5/2'1/1)(, 
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LAUCKS TESTING LABORATORIES INC. 
Seanie, VVasbiogton 

SOP #:L TL-l 009 

Title: Blind Spike Program 

Revision history: 
Number . 
L TL-0048 Rev 1.1 
2 

Dmc 
05118/92 
06/21196 
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1.1 Description 
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1.1.1 This sqP provides a description of how blind spikes are generated, whattypes 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 3naIyst 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 mayor may not be known as such by the 

analyst but which contains a target analyte with a value which is not known. 

1.2.2 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. 

l.... Equipment List and Standards 

2.1 Equipment 
ol 

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. 

Laucks Testing Laboratories, Inc. 
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3.1.1 All 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 will provide any protective equipment or 
clothing needed to assure employee safety. 

3.1.2 Many solvents also pose a fife 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 further covered in the 
Laucks SOP on hazardous waster disposal. 

!.... Materials 

4.1 Sources 

4.1.1· Materials may be WS, WP oi 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 plJI'chased either as Performance Evaluation samples (values unknown 
to the laboratory), reference materials (values known to the laboratory), or as standard 
materials (values kno~ to the laboratory). They·may also be made up by supervisory or e. 
QA staff from materials of known content. In any instance, the value of the components .. :,. 

Laucks Testing Laboratories, Inc.· 
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4.2.1 Materials are stored as recommended by the manufacturer, most often at a teIIlperature of 
4°C ± 2°C. Metals will generally be stored in dilute nitric acid and need not be 
refrigerated. 

Sa.. Operation procedures 

5.1 Requirements and Scheduling 

5.1.1 These requirements may be program and/or method-specific. Laucks specific training 
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. 

5.1.2" 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. 

5.1.3 On an ongoing basis, at least annually, an analyst may also be required to demonstrate 
continuing performance by analyzing a single blind PE sample. 

5.1.4 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. 

5.1.5 These PE samples may be fi't,m a p~rformance 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 CAPG), or it 
may be prepared by an area supervisor from 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 
"official" PE samples. Acceptable results from programmatic samples, such as those for 
HAZWRAP, Anny Corps of Engineers, or NFESC 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. 

Laucks Testing Laboratories. Inc. 
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5.1.6 WP and WS program samples are analyzed semi~ually (WP in approximately June and 
· November, WS in approximately April and September). Supplementary PE samples for 
analytes not present in these samples (such as fuels or GCIMS semivolatiles) are 
generally obtained from APG, ERA or a similar vendor and are generally analyzed along 
with remedial samples (if any) resulting from WP failures (results being obtained . 
approximately 3 months after submittal ofthe.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. 

5.1.7 One set ofPE 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. Ifmultiple analysts do process the extract, 
however, there must be no collaboration between analysts until the results have been 
received by QA. 

5.1.8 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 from a multi- • 
90mponent analysis (such as a semivolatiles or pesticide mixture), the analytes . • 
themselves m~ not be divulged. 

5.1.9 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 theJollowing analyses (in water excepts as 
noted): ~ 

• ICP metals 
• ICPIMS metals 
• Graphite furnace metals (pb, As, Se, Tl) 
• Mercury 
• GC Volatiles 
• GaslBTEX water & soil 
• Diesel water & soil 
• Petroleum Hydrocarbons (418.1)' water & soil 
• Pesticides 
• GCIMS Volatiles 
• GCIMS Semi volatiles e,. 

Laucks Testing Laboratories. Inc. 



• ,PNAs 
• Explosives 
• Cyanide 
• Total Organic Halogens 
• Total Organic Carbon 

• Phenolics 
• Ion Chromatography (F, CI, NO), S04) 

• NO)IN02 Automated Cd reduction 

• others at the discretion of QA 
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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. 

5.1.12 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 limits 

as noted in the Evaluation and Reporting section. 

6a.. Eyaluation and Reporting 

6.1 Data Package Organization 

6.1.1 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 
• ,Date of analysis 
• Preparation Technician (where appropriate) 

• Date Prepared 
• Analysis (Method·) 
• P:-eparation (Method·) 
• Components obtained from the analysis 

• Results obtained from the analysis 

• Replicates (where applicable) and associated RPDs 

• At the discretion of QA, analysis and preparation methods may be considered sufficiently 

similar to qualify for more than one reference technique. 

Laucks Testing Laboratories. Inc. 
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6.2 Evaluation 

6.2.1 The data will be.evaluated by QA with possible assistance from other· supervisory staff. 
Data must meet the. limits supplied by the vendor, if purchased or supplied as part of aPE 
program. If limits are not given by the vendor, method specific limits may be adopted or 
the 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 (Le. similar retention times or 
patterns). In these instances, at the discretion ofQA, the analyst may be allowed to re .. 
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- e 

. derived RPD(s) or the reference method-specified criteria. . 

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 perfonnance criterion will 
be considered to have not been met. In such case, the data will first be re-evaluated by 
the analyst. If sufficient extractldigestate remains, this may include re-analysis. 

~ 

6.3.2 If, after re-evaluation, the perfonnarice criterion still has not been met, the results from 
the entire analysis will be evaluated and if sufficient 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 perfonnance 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 instrumen~tion is functioning properly. In.either case, action must be ___ , ... 
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initiated immediately to insure that accW"ate results are being produced for actual 

laboratory samples. 

6.3.4 In the extreme case, it may be determined after cons~tation with supervisory staff and 

laboratory management (including QA), that no analyses can be performed using that 

method or that analyst until there is demonstiation of adequate p,erformance. 

1...... Record Keeping 

7.1 Analyst and Method 

7.1.1 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. 

Laucks Testing Laboratories, Inc. 
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L.. Introduction and Scope 

1.1 Overview 

1.1.1 This SOP describes the detennination of Instrwnent Detection Limits (IDLs). Method 

Detection Limits (MOLs), 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. 

... 
" 

1.1.2 In general, detection limits are the minimum amount of a target analyte that can be 

measured and detennined 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 instrwnent 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, De.,finition and Procedure/or the 

Determination Qlthe Method Detection Ljmit. Revisjon 1 11 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 tho~e in SW 846. Where criteria are not so defined, 

Laucks has chosen t9 either use the criteria from similar methods or to set in-house 

criteria based on 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 . 

Loucks Testing Laboratories, Inc. 
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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. 

3 

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 dete~tion 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. 

1.1.8 MDLs should be determined approximately annually for common procedures and as 
needed for procedures which may be performed on an infrequent basis. 

1.1.9 PCB MDLs are to be performed for each PCB to be analyzed. At least one PCB MDL 
must be determined annually 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. 

l.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. 

Laucks Testing Laboratories, Inc. 
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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 50 times the MDL for each 

analyte. Adequate performance is most often defined in the reference method, although if 

the method performanc~ 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 statistically 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 

Laucks Testing Laboratories, Inc. 
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the difference between the two values, X-T, or the difference as a percentage of the 
reference or true value, 1 OO*(X-T)rr, and sometimes expressed as a ratio, xrr. Accuracy 
is a meas"ure of the bias in the system. Accuracy shall be calculated as follows: 

Where: " 

%R = Cs- ell *100 
s 

Cs = Concentration of spiked sample" 
Cu = Concentration of unspiked sample 
S = Expected concentration of spike in sample 
%R = Percent recovery 

1.3.2 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). 

.. 

1.3.3 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. 

1.3.4 Degrees of Freedom -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-J 

1.3.5 IDL - Instrument detection limit - The lowest concentration of a target analyte 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. 

1.3.6 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. 

Laucks Testing Laboratories, Inc. 
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1.3.7 Mean - The arithmetic sum of a set of observations divided by the number of 

obs'ervations. 

Where: ' 
Xi = sample value for replicate i 

n is the number of replicates 

n 
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1.3.8 P & A - Precision and Accw-acy - This often refers to a study conducted to validate a 

method or an an~yst 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 accw-atelyquantified. 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 if published 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 prescnbed 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. 

1.3.12 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: 

Where: 

s= 
I(x-xY 

n-l 

s = the standard deviation estimated with n-l degrees of freedom. 

Xi = sample value for replicate .i 

X = mean of all of the replicates 

n = the number of replicates 
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~ Equipment List and Standards 

2.1 Equipment, Reagents and Standards 

2.1.1 As appropriate for the given analysis. 

2.1.2 Personal Computer with access to a spreadsheet program such as Microsafi Excel and the 
laboratory MDL database. 

~ Safety precautions and Waste Disposal 

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 analyticai 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. 

~ Calibration and Quality Control 

4.1.1 Calibration is as appropriate to the specific method. No matrix spiking or other routine 
QA is required. 

~ Responsibilities' 

5.1 Analyst 

5.1.1 . 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. . 

5.1.2 Each analyst is responsible for producing a one-time initial demonstration of precision 
and accuracy. 

5.1.3 A metals analyst is responsible for assuring that a quarterly IDL study is produced on 
each instrument. 

5.1 A Each analyst is responsible for labeling MDL and P&A studies appropriately. 

'/ 

e-
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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 perfomi 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. 

'" ~ 

5.23 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 LIMSIMIS department. 

5.3 QA Department 

5.3.1 It is the responsibility of the QA department to issue a Corrective Action notice to any 

department who fails to tum in' acceptable MDL, IDL, or P&A studies. 

5.3.2 It is the responsibility of the QAdepartment to work with supervisors to schedule studies 

and to maintain files of all current and historical studies. 

5.3.3 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. 

5.3.5 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. 

Laucks, Testing Laboratories, Inc. 
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~ Operation procedures 

6.1 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 studie~ will use the 

. SAM client code QC _Officer in order to better track them at a later date. 

6.2 Instrumental Detection Limits (lDLs) 

6.2.1 It is rarely necessary to perform actual IDL studies except for metals analyses. For 
metals analyses, they are performed Quarterly 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 

e. 

based on IDL determinations. The following guidelines are provided for sever3.I general • 
class of analyses, regardless of whether an IDL is required for that analysis type. .. 

6.2.2 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 all of the 
quarterly IDLs~ rather than just one per instrument. 

6.2.3 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 from manufacturers detection limit specifications. 

6.2.4 IDLs should be performed under the same instnimental conditions as will be used to 
perform actual analyses. 

6.2.5 IDL studies must contain the following information (not necessarily in this order) for 
submittal to QA. 

• Laboratory ID number 
• Analyst who performed the IDL study 
• Instrument name and ID which will distinctly identify that instrument 
• Spike level 
• Measured concentration of the 7 replicates (per day) 
• Standard Deviation . 

Laucks Testing Laboratories, Inc. 

-. 



••• • 

•• 

• Mean 
• Detennined IDL 

• Concentration Units 
• Date(s) the study was analyzed 

• Analysis (i.e. ICP, GFAA, etc.) 

• Analysts signature & date signed 
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• Supervisor or senior analyst review signature & date signed 

6.2.6 Spectrophotometry 

6.2.6.1 The EP AlCLP 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 Microsoft Excel, this is 

the =STDEVO 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 EPAlCLP method does not prescribe the detennination ofMDLs. It is 

standard laboratory procedure to perfonn an·MDL study (see section 6.3) approxim~tely 

annually for almost all routine methods of analysis, regardless ofIDL frequency or other 

determinations. 

6.2.7 Chromatography 

6.2.7.1 The analyst should use the signal:noise method for determining concentrations to use for 

an IDL study. A preliminary estimate of5x signal:noise is to be used; if necessary this 

will be adjusted and the study repeated. 

6.2.8 Gas ChromatographylMass 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. All compounds must meet 

the spectral matching characteristics as called out in the analytical method for the IOL 

study to be valid. 

Laucks Testing Laboratories, Inc. 



" 

SOP No: LTL-IOII 
Revision: 4 
Date: 1/30/98 
Page: 120f24 
Replaces: 

6.3 Method Detection Limits (MDLs) 

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. 

6.3.2 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 performed 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 

~. e. 
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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 Laboratoryandior 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 MOL 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 anyone or a combination of the following: 

6.3.8 

• estimating based on the instrument detection limit (IDL) as determined above or by 

any other means . 

• estimating based on the previous MDL 

• estimating based on 3 times the instrument signal to noise ratio 

• estimating based on analyst judgment 

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 I to 5 times the estimated MDL. 

Note: The CFR states that the recommended concentration levels used to detennine 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 hislher best effort to spike at a 

level from J to 5 times the MOL, 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 Ix or greater than lOx the MDLs 

should in almost all circumstances be re-analyzed at a more appr9priate 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 concentratioIi is presupposed to be normally distributed in representative 

samples of a given matrix. 
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6.3.9 Preparation of Spiked Samples 

6.3.9.1 The MDL is almost always detennined 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 lOx thedetennined MDL. 

6.3.9.2 It is extremely rare that Laucks will perfonn studies for other than reagent water or soil. 
Soil matrix will almost always be represented by clean blank sand except for metals 
analyses where even clean sand contains levels of some metals which exceed the lOx 
~cceptance criteria. For such analyses, reagent spikes are 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 concentration. As previously 
mentioned, if blank correction is a part of the method, the average blank value is used • 
for correcting analyte con~entration measurements. In almost all methods, however, ~ 

blank correction is forbidden. 

6.3.10.1 The sample standard deviation is calculated as follows: 

s= 
L:(x-xY 

n-l 
where: 
s is the standard deviation estimated with n-l degrees of freedom. 
Xi = 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 freedom at the 99% 
confidence interval (Cl). AStudent's t table for the 99% Cl is'provided in Appendix 1. 
For most data sets, using n=7 sample readings, the t value is 3.143. 

.~ 
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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 oflaboratory 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, abnonnally 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 file. If more than 7 points are used in 

the MDL detennination, the current MDL database will not accommodate the calculatioI,l. 

In this case, the determinations will necessarily be done using a spreadsheet program. 

6.3.10.3 The MDL detennination then becomes: I 

where: 
t99%Cl = the Student's t value at the 99% confidence interval 

s = the sample standard deviation as calculated above 

6.3.1 0.4 The MDL, standard deviation and Student's t 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 detenninations is set as the value determined by 0.2 rn1 of 

titrant at the method specified titrant strength and sample aliquot size. This would 

include all tests such as versenate hardriess, alkalinity, argentometric or mercurimetric 

. chloride, titrimetric COD, etc. Karl-Fisher moistures would be an exception to this; 

the MDL is taken to the value detennined by 0.05 ml of titrant, the method specified 

titrant strength, and sample size. 

6.3.11.2.1 The MDL for all gravimetric residue detenninations (total solids, total suspended 

solids, etc.) is set as'the value detennined by a weighing of 0.2 mg at the method . 

specified sample size. 
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6.3.l1.3 GC and Gas Chrom~tographylMass Spectophotometry 

6.3.11.3.1 The prime consideration in GCIMS detenninations is the ability to make compound 
confinnation based on spectral identification criteria. For SIM methods this does not 
apply. ' 

6.3.11.3.2 Likewise, for PCB and other multi-peak GC analyses, pattern recognition may also, 
, dictate what can actually be detennined. For either situation,analyst interpretation 
may be in order to confinn actual compound identification. Such interpretation must 
be noted in the data. 

6.4 Reporting Limits 

6.4.1 Reporting Limits are generally detennined in one of four ways: 

• Administrative decision 
• Set equivalent to the Practical Quantitation Limit (PQL) 
• Project Specific Requirements 
• The low standard 

6.4.2 The administrative decision method is generally based on what the laboratory considers 
to be a limit which can be obtained on a consistent and reliable basis. Values obtained 
from statistical detenninations of MDLs, for instance, cannot always be confinned by 
spectral i"dentification, pattern matching, standard response, or analytical spike recovery. 
In this instance, the laboratory may choose an RL which is more readily identifiable as a 
level for which a compound can be s() identified and reliably quantified. Administrative 
decision may also be considered to be a part of the PQL option. 

6.4.3 The PQL option is set as a factor times the MDL. 'Ibis factor may either be set forth in 
the published method or it may be set by the laboratory. In order to be able to provide 
consistent and routine reporting limits, the laboratory will generally not reset PQLs when 

. MDLs are re-detennined unless the MDL changes by a factor of more than twofold. 

6.4.3.1 Ifit is detennined from the study that the,reporting limits must be changed (i.e. the MDL 
is near to or exceeds the RL), the QA Officer and the supervisor, often in concert with the 
Laboratory Director and/or Technical Director, must meet to detennine the appropriate 
course of action. Reporting limits are intended to be at a level for which reliable 
identification and reasonably accurate quantitation can be obtained. This generally . 
cannot be done when the RL is close to the MDL. 

• • 

.... 
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6.4.4 Project Specific RLsare derived from project requirements and are contractually agreed 

upon between the laboratory and the client. In any event, the agreed upon limits cannot 

be less than the MDL or IDL. 

3 

6.4.5 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. 

6.4.6 Reporting Limi~ 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 ~ll be performed in accordance with the specific method. Where method­

specific performance criteria are not specified, Laucks may choose to set criteria 

independently. Laucks' cnteria, 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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6.5.5 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 anal~sis 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 

e-

• Concentration Units 

• Analys~ signatur~ & datle signe~ .. & d . d e _ 
• SupervIsor or seruor ana yst reVIew SIgnature ate signe . 
• Raw Data 

6.5.6 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 tec;hnical 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 .. 

6.5.7 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 
laboratoO' to be considered capable of adequate performance. 

6.5.8 The individual analyst 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&Astudy, 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 perfonnance within specified limits, all 

analysts perfonning 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 uriable 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 specified 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·hased 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/analysis/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 mayor may not be within the vendor-supplied limits 

but they JDJI.S.t be within the method-specified limits. 

6.6.6 In general, laboratory determined limits for control samples must not exceed method 

specified limits. If laboratory detennined 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 performance on the control material in any 
specific analytical run, it cannot demonstrate adequate perform~ce 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 contr<:>l 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 
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. 

L.. Reports 

7.1 Data Package Organization 

7.1.1 All work, with the exception of control limit computations, is perfonned 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, s~me 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 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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Service Center, February 1996 

Laucks Testing Laboratories, Inc. 
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Appendix I 

Student's t Values 

degrees of t value at 
n freedom 99%CI 
2 1 31.821 
3 2 6.965 
4 3 4.541 
5 4 3.747 

6 5 3.365 
1 6 un 
8 7 2.998 
9 8 2.896 

10 9 2.821 e-
II 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 

•. -
Laucks Testing Laboratories, Inc. 
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Laucks Testing Laboratories, Inc. 
MDL Information Sheet 

This fonn must be submitted in addition to the infonnation supplied on the SAM MDL summary 
. fonn along with the supporting raw data. 

SAM MDL Name: _______ _ 

SAM Workorder Number: __________ _ 

Analysis: 

Analyst: __________________ _ 

Analysis Method: __________ _ 

Analysis Date: __________ _ 

Instrument ID: __________ _ 

Preparation: 

Prepared b)': _________________ _ 

Preparation Method: _________ _ 

Preparation Date: __________ _ 

Cleanup Method(s): __________ _ 

Review: 

Analyst's Signature: __ --'-____________ _ 

Supervisor's Signature: ______________ _ 

QA Approval: _________________ _ 

e. 

e. 
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SECTION I - Introduction and Scope 
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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. 

SECTION II - Equipment List 

Glassware, reagents and equipment as delineated in the methods specific to the 

described task. 

SECTION III - Safety Precautions 

Typical precautions should be taken when handling any solvent. Some, such as 

methylene Chloride 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 generally unfavorable. Breathing of ANY solvent vapor should be 

minimized, 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 • 
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1.1 A new lot of any solvent must be sequestered by the supplier and the checking 
process initiated at least two weeks prior to using up the last of the previous 
lot 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. 

1.2 When a lot has been formally designated as acceptable, enough should be 
ordered to last approximately 2 months in order to minimize the frequency of 
testing necessary. Any larger amount of.hexane or acetone may be ordered, if 
desired and if the solvent locker will accommodate it. No more than 4 months It 
supply of methylene chloride will ever be ordered, as typical methylene chloride 
recommended shelf-life is 6 months. For methylene chloride; multiples of a 27 cas ~ 
pallet will be most conveniently ordered and delivered in shrink wrap plastic. 
Thus, the palette may be easily set aside until testing has been completed. 
Methylene chloride should be kept cool and in an low light area to inhibit 
breakdown. 

1.3 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. If said lot fails, 
however, the lot must be returned to the supp 11 er and a new lot tested . 
immediately. This lot MUST be xept separate from the current stock and very 
clearly marked so that it is~ot 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. 

1.4 The Extractions supervisor or designated representative initiates the 
checking process. When a bottle from a new, previously untested,lot of solvent is 
received, a Solvent Check Order form is filled out (Appendix I) designating the 
Manufacturer, lot number, solvent, tests to be performed and person initiating the 
testing. This form is given to the Sample Entry Clerk who creates a work order in 
SAM and gives it a work order number. One laboratory work order is established for 
EACH lot and type of solvent in order to very sharply distinguish between which 
are acceptable and which fail. 

e. --........................................................................................................................................................... -
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1.5 When testing has been completed. the lot will be officially designated as 

acceptable or failed by the QC Officer or Chief Chemist. This will be done by 

initialing the final report and contacting the .Extractions supervisor. In fact. 

any lot will be considered acceptable which meets the criteria specified in 

Appendix II~As long as those criteria are met. the lot will be considered 

acceptable. 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 •. 

1.6 The data and report files will be maintained by ~he QC Officer in a 

designated location specific for this purpose. 
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Part 2. Solvent Analysis 

2.1 Methylene Chloride Acidity 

2.1.1 .01 N NaOH -: To a 100 ml. volumetric flask, add 10 mls. of .1000 Nsodium 
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. 

2.1.2 Neutral ·ethanol - Add 2S mls. of denatured ethanol to an Erlenmeyer flask. 
Add 2 or more drops of phenolphthalien indicator solution (1 gm. 
phenolphthalien/100 mls. ethanol). With a Pasteur pipet, add the .01 N MaOH 
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. 

2.1.3 Add 25 mls. of the methylene chloride to be checked to the flask containi. 
the neutralized ethanol. Swirl. Do not shake too vigorously so that C02 from the ~ 
air will not acidify the ethanol and cause a fading endpoint. 

2.1.4 Add 900 ul of the .01 N NaOH. Swirl to mix well. 

2.1.5 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 a second time, it should be rejected or used only for 
cleaning. Failing solvent should NEVER be used for extraction purposes. 

2.1.6 A "PASS" or "FAIL" is ~ntered into the SAM report under the associated 
regular SAM test code, MECLAG. 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 QC Officer. 

2.2' The residue checks are performed for EPA CLP Target Compound List (Tel) 
components for both pesticides/PCBs and semivolat1les (ABNs) as is appropriate for 
the solvent being checked. . 

2.3 In all cases, 500 mls. of the appropriate solvent is concentrated to 1 ml. in 
a Kuderna-Danish concentrator. No splitting of the concentrate occurs. Surrogates 
are not added. 

------------I.~ 
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2.4 Methylene Chloride - MeCl2 is used for both ABN and pesticide/PCB analyses. A 
separate 500 ml,. concentration is done for each analysis. 

2.4.1 For the pesticide/PCB analysis, hexane is added and the solvent exchanged 
and concentrated down to 1.0 ml., which is submitted for analysis. 

2.4.2 For ABN analysis nothing is added and the MeCl2 concentrated directly down 
to 1 ml and submitted for analysis. 

2.5 Acetone - Acetone is used for both ABN and pesticide/PCB analyses. A separate, 
500 ml. concentration is d~nefor each analysis. 

2.5.1 For the pesticide/PCB analysis, hexane is added and the solvent exchanged 
and concentrated down to 1.0 ml., which is submitted for analysis. 

2.5.2 For the ABN analysis, the acetone is blown down to near dryness with 
nitrogen and brought up 'to 1 ml. with MeCl2 and submitted for analysis. 

2.6 Hexane - Hexane is used only in pesticide analysis. It will be concentrated 
500 mls. to 1 ml. as stated and submitted for TCl pesticide analysis. ' 

2.7 Acceptance criteria are compiled in Appendix III and are based on 500 mls of 
solvent concentrated to 1 ml. final volume. They are derived from EPA CLP criteria 
for acceptable blanks. The SAM report indicates the acceptance level, the level 
found and signifies whether the detected level (if any) passes (OK) or fails 
(FAIL). 
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LAUCKS TESTING LABORATORIES 

Solvent Check Order Form 

Solvent: __________ _ Manufacturer: _____________ _ 

Lot No: _________ _ Date: ______ _ 

SAM Number: __________ _ 

Tests to be performed: 

~ Methylene Chloride: Acidity 

ABN QC 

(MECLAC) 

(MSQCCK) 

Pesticide/PCB QC (PXQCCK) 

~ Acetone: ABH QC (MSQCCK) 

Pesticide/PCB QC (PXQCCK) 

~ Hexane: Pesticide/PCB QC (PXQCCK) 

Requested by: __ _ 
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Sem;volatile Compounds 

Phenol 
'bis(2-Chloroethyl) ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
l,2-Dichlorobenzene 
2-Methylphenol 

-2,2 I oxybis(1-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-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6~Trichlorophenol 

2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethyl phtha 1 ate . 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 

Solvent'Acceptance Criteria 

Total 

. -
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n9 in 1 ml. 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
25000 
10000 
25000 
50000 
10000 
10000 
25000 . 
10000 
25000 



Semivolatile Compounds 

4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 

. 4-Chlorophenyl-phenyl ether 
Fluorene 
4-N1troanil ine 
4,6-Dinitro-2-methylphenol 
N-nitrosod1phenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
D1-n-butyl phthal ate 
Fluoranthene 
Pyrene 
Butyl benzylphthal ate 
3,3 1 -Dichlorobenzidine 
Benzo(a)~nthracene 
Chrysene 
bis(2-Ethylhexyl)phthalate 
Di-n-Octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indendo(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

Solvent Acceptance Criteria 

Total 
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n9 in 1 

25000 
10000 
10000 
50000 
10000 
10000 
25000 
25000 
10000 
10000 
10000 
25000 
10000 

·10000 
10000 
50000 
10000 
10000 
50000 
10000 
10000 
10000 
50000 
50000 
10000 
10000 
10000 
10000 
10000 
10000 
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Pesticide/PCB Compounds 

alpha-SHC. 
beta-SHC 
delta-SHC 
gamma-SHC 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,41-00E 
Endrin 
Endosulfan II 
'4,4 1 -000 

. Endosul fan sulfate 
4,4 1 -OOT 
Methoxychlor 
Endrin ketone 
Endrin aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 
Aroclor-10l6 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

Solvent Acceptance Criteria 

Total 

.• ... 
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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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1.1.1 This SOP is intended to describe the way in which standards and reference materials are 

tracked, prepared, stored and maintained at Laucks, from the time of receipt of the neat or stock 

materials, solutions 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 

1.2.1 Standard or Reference Material: these items are defmed as any solution 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 calibration verification standards. 

Za.. Equipment Lists and Standards 

2.1 Equipment 

2.1.1 Equipment and reagents ~cessary 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 traceability as outlined in the 3/90 CLP Organic statement of work. 

2.3 Standards Logbooks 

Laucks Testing Laboratories. Inc. 
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3.1 Safety Precautions 

3.1.1 All standards and reference materials including neats or solutions should be handled as if 
they are ha:z.ardous substances. 

3 .2 Waste Disposal 

32.1 Waste segregation and disposal from the point of collection is further covered in Laucks 
SOP on Hazardous Waste Disposal. 

~ Qperation Procedures 

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 nwnber of intermediate dilutions 
required to obtain final working concentration considering: 

• The inherent measurement error, i.e. no aliquots less than 20% of the volume 
. of measurement device whenever possible. 

• The ratio of solvent:analyte 

• The amount of ~olution left over for disposal. 

4.1.1.3 Be sure to use a so!vent volwne sufficient to dissolve all analytes. 

4.1.1.4 The solvent used should be miscible with water when being used for sample 
spiking puIposes. Most standards uSed in the extractions laboratory are prepared 
with methanol. 

•• 
Laucks Testing Laboratories, Inc. 
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4.1.2 Proper SyringeIPipette Tecpmque 

4.1.2.1 Choose an appropriate size 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 exact 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/pipette 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 «SO ~l) syringes. ' 

4.1.2.5 For orgarucs, when delivering the measured vo lume to the dilution vessel, fill the ' 

vessel 112 - 2/3 wi~ 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-suiface injection 'is preferable whenever possible. 

4.1.3 When preparing stock solutions from neats, 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 SUPERVISOR. 

4.1.3.1 The dilution vessel (volumetric flask) and stopper should 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 weighe~ to 4 significant figures, directly into the volumetric flask and 

the weight is recorded (to 3 decimal places for volatiles, one less than actually . 

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 volumetric flask is filled about 3/4 full 

with dilution solvent and shaken until analyte is completely in solution. 

• If the analyte 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 

'-, Laucks Testing Laboratories. Inc. 
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mark). ConSult your supervisor if the compound is not in solution after 
sonication. 

• The volumetric flask is diluted to the mark. 

• If the analyte recrystallizes while stored in the refrigerator, the standard should 
be sonicated before use. Do not aliquot from a cloudy or opaque standard. 

• In addition to the nonnallabeling of the standard. a separate label should be 
added indicating the need for sonication. 

4.1.3.4 For volatiles, the flask is inverted 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. 

4.2.2 All standard, spike, or surrogate niixes which are diluted solutions, whether organic or, 
inorganic in nature, are not logged into the database but are logged directly into the appropriate 
standards logbook. 

e. 
4.2.3 The current controlled logbooks are identified in each area as follows: 

• GCIMS Volatiles - MV# (used for standards made from neat materials, single analyte 
concentrates, or supplier provided standard mixes) 

• GCIMS Semivolatiles - MS# 
~ 

• Metals - ME# 

• GC Pesticides- PX# 

• GC Volatiles - VOA# 

• GC & HPLC PNAs - BA# 

• other GC & HPLC analyses- MA# 

• Organic Extractions mise - EX# 

• Technicon & 'Lachat Analyzers - TE# 

• IR Oil and Grease - IN# e,. 
/, 

Loucks Testing Laboratories. Inc. 
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• Ion .Chromatography - IC# 

• TOCrrOX - OC# 

NOTE 1: # in the above table indicates a sequential number, beginning with 1, with each 

subsequent controlled book with that analysis code having the next higher integral value. 

NOTE 2: This logbook number is for tracking standards only. The logbooks also will have a 

QA logbook number used for controlling logbooks which is independent of the standards 

tracking process. 

4.2.4 All purchased stocks and subsequent standard preparations must be recorded in the 

appropriate database or log-book. 

2 

4.25 Upon receipt, each purchased neat material, stock, intermediate or working solution is 

entered into either the database (if 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). 

• supplier name 

• supplier lot number 

• concentration and/or purity 

• 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 corresponding 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 10, 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 10 and filed in a controlled laboratory notebook in the 

laboratory area. These certificates 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 Wlique LAUCKS 10 number. The logbook entry must include 

the items detailed in section 4.2.9. Each material must be labeled with LAUCKS 10 number, 

preparation date, expiration date and preparer's initials. Other items to be included on the label 

are listed in section 4.3.1. Examples of typical standards logbook entries are provided in 

Appendix 4. 

Laucks Testing Laboratories. Inc. 



'SOPNo: 
Revision: 
Date: . 
Page: 
Replaces: 

LTI-I013 .. 
.J 

6/3/96 80ft·-
4.2.8 An example of the solution nomenclature used is a working ABN standard prepared on 
11113/91. The solution number assigned was MS 2-77-2. This label represents the following: 

• MS - solution was made and used as a semivolatile mass spec standard 

• 2- solution was logged into standard book #2 

• 77- page number on which solution has been recorded 

• 2- this denotes the second entry on page 77 

. 4.2.9 All discrete measurements made during,a standard preparation must be recorded in the log 
book, specifically, weights aliquots and final volumes. . 

Other pertinent data to be entered in the log book are as follows: 

• Standard Name 

• Parent material and concentration/purity 

• SolventIDiluent standard is prepared in 

• Type of standard being prepared (i.e. inter-mediate, spike, working, calibration) 

.• Final concentration 

.• Date prepared/opened •• 
• Expiration dates 

• Analysts initials 

4.2.10 The Laucks internal working material ID must be documented on the manual benchsheet. 
the analytical run-log or instrument printout to enable tracking back to the parent material. See 
Appendix 5 for examples of typical bench sheets with standards references. 

4.3 Storage of Standards and Reference Materials 
+ 

4.3.1 Always completely label solution with the following information: 

• LAUCKS ID number 

• Standard name 

• Concentration 

• SolventIDiluent 

• Technician's initials 

• Date of preparation 

• Expiration Dat~ • 
Laucks Te~ting Laboratories. Inc. 
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4.3.2 Organic Standards and References Materials 

4.3.2.1 Store in vial or bottle which minimizes head space. 

SOP No: 
Revision: 
Date: 
Page: 
Replaces: 

L TL-I013 
3 

6/3/96 
9 of 19 

2 

4.3.2.2 Use amber or clear glass, screw tops with Teflon-liners when required, and store at, , 

in order of preference, the temperature referenced in the analytical SOP or the 

temperature detailed below, in the assigned refrigerator. 

4.3.2.3 Volatile Standards and Reference Materials 

4.3.2.3.1 All standards solutions should be stored in the VOA freezer at -lOoe to -20°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 transferred, the 

infonnation is recorded in the GCIMS 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. 

4.32.4.5 Dilute stock solution in high purity MeOH in a volumetric flask. 

4.3.2.4.6 Mix gently. 

4.3.2.4.7 Partially flll ampules with solution and recap with foil. 

4.3.2.4.8 Use CO2 to cool~pules 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.l3 When standard solutions are used they should be transferred to Mininert cap 

vials with Teflon lined septa. The vials are stored in the VOA freezer until 

discarded. 

Laucks Testing Laboratories, Inc. 



SOP No: L TL-IOI3 
Revision: -3 
Date: 6/3/96 
Page: 100. 
Replaces: 

-------------------------------------------------------~ 
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 All 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 roo~ in a different 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 Shelf Life 

4.4.1 Expiration 

4.4.1.1 If a parent material has an expiration date of month/year, then the material is •• 
considered usable through the end of that month. For example, 01/96, the material 
expires after 1131196. 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 shelflife of a prepared solution from that listed in 
Appendix 2. For distance, 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 shelflife 
(07/95) the solution will expire, 05120/95, the same date as the parent. 

4.4.1.4 See Appendix 2 for the Table of typical s~elf 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 Ifa standard is past its expiration date it may be used for qualitative purposes only. 
The standards logbook must be edited to reflect this status and an additional labea 
must be placed on the standard. This label must be bright in color and must cl~ 
indicate that it is to be "Used for Qualitative Purposes Only". : . --. 

Lauch Testing Laboratories. Inc. 



SOP No: 
Revision: 
Date: 
Page: 
Replaces: . 

Sa... Standard verification 

5.1 Criteria 

L TL-1013 
... 
.) 

6/3/96 
11 of19 

2 

5.1.1 Standards 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 confirmation by another standard from 

an independent source). Criteria for standards acceptability are in many· cases defined in 

individual SOPs. In instances where they are not so defined, acceptability criteria are: 

• 80% - 120% for organics 

• 90% - 110% for inorganics 

. -
~ .. 
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1. Concentration Calculations from Neat Materials 
\ 
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HELPFUL hint: To keep yourself straight AL WA YS, AL WAYS include the units (mg, mI, etc.) in 
your calculations. 

Example Calculations of Standard Concentrations: 

Weight of Neat Material: 0.2500 gm 
10m!' Volume of Solvent: 

To Calculate Concentration in mgIL (ppm): 

1) Calculation in Steps. 

A) 02500gm* 1000mg = 250mg 
1.0g 

A.I) Adjust the 250 mg for purity, 

i.e. if purity = 90%, 250 mg x 0.9 =225 mg . 

B 10mlS* IL i -0.0 IL 
1000mis 

C) 225mg = 22500m / L 
O.OIL g 

2) Calculation as a Single Step. 

02500gm 090( .) 1000mg 1000mi 22'500 / L •. purzty· • = mg 
10~ Ip IL '. 

Lauch· Testing Laboratories. Inc. 
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where; 

W ' 
FC = -*P*Conversion Factors 
. FV 

W = Weight of neat material (g) 
FV = Final Volume (ml) 
P = Purity (%/100) 
FC = Final Concentration (mgIL = ppm) 
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2. Intermediate and Working Standards (Standard Dilution) 

where; 
FC: 
FV: 
1000: 
PC: 

AV: 

Units: 

(FC)(FV) X 1000 = (A V) (PC) 

Final Concentration(s) in standard desired. Units=J.1g1mL. 
Final volume of the prepared standard. Units=mL. 
Conversion factor from mL to J.1L 
Parent Concentration (standard nonnally containing high concentrations 
and is diluted to desired final concentration). Units = J.LglmL. 
Aliquot Volume of parent standard required to achieve final 
concentrations desired. 
~ (microliter) .. 

a) Neats to Stocks 

Purity*I,OOO,OOo-W = FC 
FV 

where; 

1,000,000 = Conversion factor from gram to microgram 
W Weight used in standard prep (g) 
FV Final Volume (mI) 
FC J.1g/ml = ppm = mgIL 
Purity = % Purity 1100 

Laucks Testing Laboratories. Inc. 



For Example: 100010 = purity Of 1.0 
86% = purity Of 0.86 
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If the % purity is ~ 97%, it is considered 100% pure for standards calculation. 

e . 

. -

.~ 
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Appendix 2 

Shelf Life Guidelines 

NOTE: ·IN NO CASE, will the Laucks' eXPIrations date EXCEED the manufacrnrer's 

expiration date. 

IN NO CASE, will a child solution have an expiration date that exceeds its parents. 

2 

TYPE OF STANDARD 

Purchased Neat 
Purchased Stock Solution 

Prepared Stock Solution 

Intermediate Solution 

Working Solution 

INORGANICS 
10 Years .l 

ORGANICS 
EXTRACTIONS 

5 Years· 1 

ORGANICS 
INSTRUMENT A TIONA 

5 Years· 1 

. Purchased Working Solution 

12 Months .2 

12 Months 
3 Months 

2 weeks·3 

12 Mon~·2 
12 Months 

N/A 
6 Months 
6 M·onths 

6 Months·2 

6 Months 
6 Months 
3 Months 
3 Months 

• 1. Unless the manufacturers expiration date is less than the following, purchased neat 

standar4s shelf life will not exceed 10 years materials from the date· of receipt for 

inorganics and 5 years from the date of receipt or 3 years from the date opened for 

organic materials, whichever is shorter. 

·2. Unless manufacturers expiration date is less than the following, purchased stock solutions 

or intermediates shelf life will not exceed 1 year from the date opened. 

• 3. Listed time is maximum. Specific shelf-life criteria are detailed in the individual SOPs. 

NOTE: THIS IS A GENERAL PROTOCOL. WHERE POSSIBLE, VERIFY THE 

INTEGRITY OF THE WORKING STANDARD SOLUTION BY MEETING THE 

ACCEPTANCE CRITERIA SPECIFIED IN THE ANALYTICAL SOP FROM THE 

KNOWN TRUE VALUE WHEN ANALYZED AGAINST AN INDEPENDENT 

LABORATORY CONTROL STANDARD OR A CALIBRATION CURVE. 

Laucks Testing Laboratories. Inc. 



A. Volatiles: 

Method 
SW846 
8240B 

CLP OLM01.9 

·CLP OLMO 2.0-03.1 

10/92 Low Conc. 
CLP 

SW846 
8260A 
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• 
Expiration Date 
Stock Standards: 6 months; gases weekly if unstable, or 6 months if 
prepared in nitrogen. 
Calibration standards prepared daily 
Stock Standards: 6 months or sooner. 
Stock gas standards: 2 months or sooner 
Secondary dilution standards: 6 months or sooner (gases & reactive 
compounds: monthly or sooner) 
Calibration standards: weekly or sooner. 
IS, surrogate & matrix spike: fresh spiking solution weekly or sooner. 
Aqueous standards: 24 hours at 4°C or 1 hour at room temperature; 12 
hours if stored on· autosampler. 
Stock Standards: 6 months or sooner. 
Gases & reactive compounds: 2 months 
Secondary standards: 1 month or sooner for gases & reactive compounds, 
e.g. styrene 
Other purgeables: 6 months or sooner 
IS, surrogate & matrix spike: fresh spiking solution weekly or sooner. 
Calibration standards: weekly or sooner. 
Standard solutions stored in ampulated glass vials for 2 years from 
preparation date or shoner if recommended by manufacturer. Once 
opened, expiration dates above apply. 
Aqueous standards: 24 hours at 4°C or 1 hour at room temperature; 12 
hours if stored on autosampler. 
Opened stock standards: weekly 
Aqueous standards: 24 hours .. 
Stock Stan!;iards: 6 months or sooner . 
Gases stotk standards: 2 months or sooner 
Secondary dilution standards: 6 months or sooner (gases 1 month or 
sooner) 
Working calibration standards: weekly .. 
IS: prepare fresh spiking solution every 3 months or sooner 
Surrogates: prepare fresh surrogate solution every 6 months or sooner 
Stock Standards: 6 months or sooner 
Gases: weekly if unstable or 6 months if prepared in nitrogen 
Working solutions: check frequently for degradation or evaporation 
Calibration standards are prepared daily 

e. 

-. 
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Logbook Examples 
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~ut ,=,Samp 1 ,!!l" Repel" t Tabl'!!: SW846 Wed 04-10-36 09:39:45 AM pag'!! 1 

• ! Name: SW846 'Autosamplel" Type: TYPE TJ'A 

~l'l! P~5~ti'~ns,: :~7/3?O QC P~siti.~ns: 11/19 • Sets: 1 

~inse Stat!o~loc~tlon 15 l"ack -1, pOSe -1. 

,~ack .. Typ~ Usage "P~s Left Analyses/Pos 

----- -------------- --------
1 Aux. (L) Rack STD/QC/!'LANK 11 10 

:1 Sampl~ ( 13mm) Samples 32 1 
.... Sample ( 13,mm) Samples 7~ 1 
~ 

4 Sample (13mm) Samples 75 1 

5 Sample (13mm) Samples 75 1 

Sample Sets 

Set.. Type Pl"epaye7 Descl"iption Meth~d #Pos Rack" StaytPc 

-------- -------- -------------------- -------- ---~ ----- -------
1 

Set it Upt ak'!! Uptake#: 

UMC09,UMC11 RE-AS,TL UMASOIL 

F"inal 

43 

~""+ As, r.f 
J(jO 'fIla/C.£, 

-------- --------.. 

pc,s Rc·w C,=,l Sampl'!! Name Set .. #Us'!!d Type 

-------------------- ----- ----- ------------
1 ' 1 1 IeVl "t .. -~ 'b-o' -NA- 1 QC Standal"d 

:: 1 :2 STD4 Me"- "11-0' :"NA- 1 St and.i\l" d 

3 1 
.., ST03 "'~o.( .ona -01 S ... u/ro ... l) -NA- 1 Standco.l"d 
.~ 

4 1 4 ST02 """E~-'U-61 I "",'0 -'.>. -NA- 1 Standal"d 

5 1 5 STOl 1"\ E~-'f s--o~ -NA- 1 Standal"d 

6 1 6 STOO -NA- 1 Standal"d 

7 1 7 Blank -NA- 7 Blank 

9 1 9 CCV ~;~_S"I-OI -NA- 6 QC Standal""d 

('31 .•• 19 NClt Used) ol' 

Ra·:k #2 

Pos RClw Col Sample Name Set # #Used Type 

-------------------- ---- ----- ------------
1 1 1 CprIl ~!: .. _~-o~ 1 -NA- Sample 

2 1 2 I(~SAB I 1 I"IE .. -:rZ-o> 1 -NA- Sample 
.... 1 :: PBS1 1 -NA- Sampl'!! 
oJ 

4- 1 ' 4 LeSS1 1 -NA- Sampl'l! 

5 1 5 0.304 0-<)1 1 -NA- Sample 

1 

.6 1 ; c)304('1-c) 1 D 1 -NA- Sample 

1 7 o.~040-01S l' -NA- Sample 

1 8 0304()-O 1 L 1 .. -f'lA- Sample: 

~ 1 '3 0.304('1-('12 1 -NA~ Sample 

1(1 1 10 O~')40-03 l' -NA- Sample 

11 1 11 c)3040-01 3X 1 -NA- Sample 

12 1 12 ')3040-c) 1 0 5X 1 -NA- Sample 

13 ' 1 13 ')3040-01 S SX 1 -NA- Sample 
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1.1.1. The purpose of this procedure is to provide instructions for planning, performing and 

reporting QA/QC audits within the laboratory. 

1.1.1. This method is restricted to use by, or under the supervision of personnel experienced in 

the technique described. . 

1.2. Discussion 

An Audit of the facility is performed for the following reasons: 

1.2.1 To determine that contracrual and re2ulatorv obli2atioris are fulfilled. 
- ... - . '-

1.2.2 To dt!tt!rmine that procedures and standards are being followed. and ,to insure good 

laboratory practice. These audits will include. but are not limited to the refrigeration unit 

temperatures. logbooks. balance calibrations. data, and standards traceability. 

1.2.3 To es}ablish that quality assurance, objectives are met. including holding times, use of 

appro\'ed analytical methods. and stated objectives for precision and accuracy. 

1.1.4 To serve as a management tool to evaluate appropriateness of quality assurance policies. 

1.2.5 To identity potential or actual deficiencies for the purposes of evaluating compliance with 

requirements and providing the means for correction. 

1.2.6 Todetermine that records are-lprepared and maintained as required. 

1.3 Documentation and Frequency 

Documentation required is specified in the text and the frequency shall be as required by the 

QA .Manager. but at least one technical 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 de tines terms and acronyms as they are used in this SOP. 

Laucks Testing Laboratories, Inc. 



1.4.4 SOP: Standard Operating Procedure 

1.4.5 QA: Quality Assurance 

1.4.6 QC: Quality Control 
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1.4.7 Audit: A planned and documented activity performed to determine by investigation. 
examination. or evaluation of objective evidence the adequacy of and compliance with 
established procedure. instruction. and other applicable documents and the effectiveness of 
implementation. 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: Any indi\·idual: who performs or assists in the performance of any pan of an 
audit. induJing technical specialists. 

1.4.9 Lead Audiwr: An i.ndividual who is qualitied to organize and direct an audit. report audit 
findings. and evaluate proposed corrective actions. 

1.4.10 Finding: Departure from approved 'procedures. program requirements. or other applicable 
documents rh:lt hu\·e. or in the immediate future could reasonabl>, be expected to have, an 
adverse effect on the adequacy or effective implementation of the Laucks QA program. This 
would be ranked as a critical discrepancy in the audit report. 

1.4.11 Deticiency: 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 future adverse effect on the adequacy or 
effective implementation of the Laucks QA program. This would be ranked as a minor 
discrepancy in the audit report. . ~ 

104.12 Discrepancy: Departure from approved procedures. program requirement. or other 
applicable documents that have. or may have an adverse effect on the adequacy or effective 
implementation of the Laucks QA program. This includes findings and deficiencies found 
during the course of an audi.t. 

1.4.13 Recommendation: Anobseryation or advise given to enhance current practices by any 
individual or deparunent of the Laucks QA program. This would be ranked as a 
r.ecommended item in the audit report. 

Laucks Testing Laboratories. Inc. 
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2.1 It is the responsibility of QA personnel. the auditor'and audit leader to perform an audit 

according to this SOP and complete all documentation required for review. 

2.1.1 QA N(anager is responsible for the following: 

• Approving each detailed audit plan 

• Concurring with the adequacy of each audit report 

• Issuing the audit report 

• Tracking audit status through final closeout 

2.1.2 If an audit team is used. the following responsibilities fall upon the Audit Team Leader. 

If an audit 'team is not used. the following responsibilities fall to the QA Manager: 

• Developing the detailed audit plan 

Conducting pre-audit anq post-audit conferences 

• Supervising the conduct of the ,audit 

• Preparing and signing the audit report 

2.1.3 Management of audited departments is responsible for the following: 

• Providing reasonable and tim~ly access to pers~nnel. facilities, and records, as required to 

support the audit process ' 

• Providing timely and adequate response to audit reports, including detennination and 

implementation of co: 'ective actions. as required. 

l 

• Verifying initial implementation of corrective action for deficiencies in their areas, if 

applicable. 

2.2 Audits 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. ' 

Lauclcs Testing Laboratories. Inc. 
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2.3 Final review and sign-off of each Audit Finding Report may.be performed by either the QA 
ManaQer. Lab Director or department supervisor or designee. 

3. Safetv precautions 

3.1. Satt=ty Precautions 

3.1.1. . Auditors must adhere to the general laboratory health and safety policies during the 
course of the audit. 

3.1.1 Protective eye wear must be worn in all applicable locations at all times during the course 
of the audit. 

4. Calibration and Qualitv Control 

Nor appli~:.lhl~: . 

5. Operation procedures 

5.1 General 

5.1.1 Audit personnel may be selected and assigned audit responsibilities commensurate with 
. their training and expenise and the special nature of the activities to be audited. 

5.1.1 Audit personnel are independent of any direct responsibility for performance of any 
activity which they will audit. P,ftsons having direct responsibility for performance of the 
activities are not involved in the selection of an audit team. 

5.1.3 Audit team members shall have received appropriate indoctrination and training for 
auditing. 

5.2 Audit Planning 

5.2.1 The QA 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 QA Manager shall develop an audit checklist appropriate to the activity or area being _ 
audited. The checklist should contain aud~table requirements extracted from the QA Manual, ~ 

Laucks Testing Laboratories, Inc. 
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applicable SOP's or guidance documents. such as EPA SW846. Checklists are designed for 

each Department by the QA ~anager and can be accessed by the QA Departme~t. 

5.1.3 The QA \t1anager shall ensure that the checklist provides an adequate means for 

indicating wht!tht!r the question is satisfactorily answered. 

5.2.4 Audits are scheduled in a manner to provide coverage and coordination with ongoing QA 

program activities. 

5.1.5 Audits art! s~ht!dllkd at a frequency commensurate with the status and importance of the 

activity. Within the! audit program. each department of the laboratory and each element of the 

Laucks-QA program is audited. at a.minimum. at least once annually. 

5.1.6 The QA ~lanager notitie!s the! audited department. in writing, priorto the audit to provide 

tht! sub.it!~t :.ll1d scopt! of the audit. audit sche!dule. and audit team members. if applicable. 

5.3 Audit Performance 

5.3.1 Tht! QA \-lanager and (whe!n required) the appointed audit team members shall proceed 

through tht! audit ~hecklist recording evidence of compliance. discrepancies. or 

recommendations. 

5.3.1 During tht! audit. the QA Manager or appointed team member shall use their best 

judgment to dt!termint! if the!re is a need to audit at a greater depth than the checklist 

indic;Jtt!s. I f this is the case!. the checklist shall be modi tied accordingly. 

5.3.4 Objective evidence is examined. arid essential information is recorded. such as the 

identitication of specific evidence examined. specific details of discrepancies or adverse 

conditions. and applicable refereices. 

5.3.5 The! QA ylanager 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 Re!port 

5.4.1 The QA Manager or his designee shall prepare an audit report which should address the 

following: 

5.4.1.1 Date :md location (Laucks-department) of the audit. 

Laucks Testing Laboratories. Inc. 
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5.4.1.3 Audit team members (when applicable) and the people contacted during the audit. 

5.4.1.4 Description of items. including the rabk. type and detail of the audit finding requiring 
corrective Jction. The description of the items must be in sufficient detail to enable 
investi!:!ation. evaluation. and correction of the finding. (See Appendix II - Audit Finding 
Report Form) The report may also include the area affected (See Table in Appendix III) and 
Finding Type (See Table in Appendix IV) 

5.4.1.5 Due date for I:ompletion of corrective action plans. 

5.4.2· The QA Manager shall issue the audit report to the appropriate levels ofLaucks 
management within four following the audit. This report shall include a copy of each· 
finding. deticiency and/or recommendation. 

5.5 Audit elosun: and Follo\v-Lp 

e. 

5.5.1 The appropriate Laucks Management (departmental supervisors, laboratory director hall e 
investigate the reported tinding. deficiency or recommendation and do the following: .... 

5.5.1.1 Detern1ine the actions required to correct the discrepancy. 

5.5.1.1· Evaluate each discrepancy to determine the root cause of the problem and any generic 
implications. 

5.5.1.3 Determine the corrective actionrequired to correct the discrepancy and to prevent 
recurrence. 

~ 

5.5.1 A Document corrective action and indicate corrective action commitment date. 

5.5.1.5 Sign. date. and return the completed form to the QA Manager within the assigned time 
frame givenin the audit report. . . 

5.5.1 The QA. Manager shall evaluate each discrepancy/recommendation response. Inadequate 
or indeterminate responses shall be returned for reexamination of the problem and revised 
corrective action. 

·5.5.3 The QA Manager shall verify the corrective action, as stated in the response, and make 
sure it has been implemented and accomplished as scheduled. 

Laucks Testing Laboratories. Inc. 
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5.5.4 An interim status report of corrective action completion may be issued , 

5.5.5 After veriticationof corrective action. the QA Manager shall issue a report stating that all 

corrective action has been completed and the audit is c~osed. 

5.5.6 If a stalemate is reached concerning either the validity"or resolution of an audit finding, 

affected personnel escalate the concern to the appropriate level of management to effect a 

resolution. 

5.6 Records 

The QA \-Ianager shall ensure .that the following audit documentation is maintained on file: 

5.6.1 Completed audit checklist. 

5.6.~ Audit Report (includes tindings. deficiencies and recommendations). 

5.6.3 Corrective! .-\.ction I response to discrepancies). 

5.6.4 Records pertaining to the completion of corrective action. 

5.7 Audit Discrepancy Tracking 

5.7.1 Audi t discrepancies will be .categorized to facilitate tracking and trending of recurrent 

problems. The categories are as follows: . 

• Logbook ~Iaintenance 

• Document Control Procedurls 

• QC Procedures 

• Standard Operating/Quality Assurance Procedure 

• Analytical Method 

• PurchasingiProcurement Document Control 

• Standards PreparationIDocumentation 

• Safety/Reagent Labeling or Storage 

Laucks Testing Laboratories. Inc. 
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5.7.2.1 Logbook maintenance tindings include but are not limited to the following: logbooks not 
being maintained in accordance \ .... ith Laucks policy, improp~r entries into logbooks. improper 
error corrections. logbooks not being kept up to date. 

5.7.2.2 Docullll!nt Control Procedure tindings include but are not limited to the following: 
documl!nts bl!ing maintained in such a way that is non-complaint with Laucks document' 
control procedures (this includes archives. SOPs. QAPs. Chemical Hygiene Plan. HTVRs. 
and forms). records being stored in work areas for longer than 6 months. improper handling 
of controlled procedures. 

.~ 

5.7.2.3 QC procl!dure tinding include but are not limited to the following: temperatures of ovens .~ 
and refrigeratiun units not being monitored in accordance with procedures, balances and 
pipenes not being \·erified as required. 

5.7.2A Standard Operating Procedure and Quality Assurance procedure findings include"any case 
where ;l procedure has not been followed in full and has not been documented on the 
applicabk correcti\'e action from. 

5.7.2.5 Ana.l~1icJl methods findings invoh·e cases \'-"here the approved and required analytical 
method has not been followed to the full extent and there is no documentation that 
communic:.ltl!s this. 

~ 

5.7.2.6 Purchasing and procurement document control findings involve instances where the 
,appropriate procedures have not been follo'wed in full. This type of finding includes but is 
not iimitl!d to the following: un-approved use of standards or solvents. lack of cenification 
documl!ntJtion. 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. 

Laucks Testing Laboratories. Inc. 
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5.7.2.8 Safety and reagentlchemicallabeling findings involve any deviation from approved safety 

and waste proct!dures and the chemical hygiene plan. 

5.7.2.9 Training and training records findings involve lack of training records. ·and personnel 

performing analysis without appropriate qualification documentation .. 

5.7.2.10 Good Laboratory Practice tindings involve significant figures. temperature monitoring, 

calibration techniques and other associated activities involved with safe and accurate 

laboratory practices. 

6.1 References 

Laucks Quality Assurance Plan 

ApplicabJ~50P5 

Audit Database Tables 

Laucks Testing Laboratories. Inc. 



SOP No: L TL-I017 
Revision: 1 
Date: 3/3/96 
Page: 12 of 15 --Replaces: 000 

Appendix I 

Audit Plan Fonn 
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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: ___________________ _ 

e. 
Individuals Contacted During the Audit: ________________ __ 

Audit Debrief Date: ----,.---------------------------------
Report Issued Date: _______________________ _ 

Signature of Lead Auditor: ___________________ -...:.. ______ _ 

Signature(s) of Team Members: _______________________ _ 

e. 
q:\qa\audit\auditpln.doc Revision 0, January 21, 1996 



SOP No: L TL-I017 
Revision: 1 
Date: 3/3/96 

e~ Page: 13 of 15 
Replaces: 000 

Appendix II 

Audit Finding Report Fonn 

•• • 
'-, 

e. 
Laucks Testing Laboratories. Inc. 



Audit Finding Report 

Audit Number: Example I Finding Number 1 I 

Facility: I Audit Date: 

Auditing Body: I Audit Type: 

Lead Auditor: Affected Area: GC-Semivolatiles 

Related Findings: 

Finding Rank: Minor Repeat Finding?: No 

Finding: 

i 

Corrective Action Response: 

I 

-
~ 

Opened By: Date Opened: 

Response By: Response Date: 
. p . 

e. Corrective Action By: Scheduled Completion Date: 

Verified By: Date Verified: 

Date Pnnted 3/3/96 
Revision 1, January 31, 1996 
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Department "29/96 

Depart I Department J DepartmentDescriJJtjon I SUD 10 # 

ARCH !Archive IArchive of Documents in OA 10006 

BP I Bottle Prep IBottle Prep 10008 

10M 10ata Management iData Management and Administrati !0008 . 

EXT !Extractions iExtractions 10027 

GCEF IGC·Extractable Fuels IExtractable Fuels bv GC:FIO :0038 

GCS IGC·Semivolatiles IGC·Semivolatiles :0048 

GCV IGC·Volatiles lG C· Volatiles 10038 

MSS IGC/MS·Semivolatiles IGCMS-Semivolatile 10048 

MSB IGC/MS·Semivolatiles 8& Volatile IGC/MS-Semivolatiles and Volatiles I 

MSV IGC/MS-Volatiles IGCMS-Volatile 10038 

SAF IHealth and SafetY IHealth and SafetY :0006 

HPL IHPLC IHPLC 10038 

IN IInorganics IMetals and Wet Chemistry Office 10053 

MIS iLIMS and MIS ILiMs and MIS 10070 

MET IMetals IMetals and Metals Preo i0067 

MTI IMetals Instrumentation iMetals Instrumentation 10067 

MTP IMetals Preparation !MetalS Preparation 10067 

PM IProject Management IProject Management 10008 

OA IQualitv Assurance IQualitY Assurance !0006 

SM iSalesand Marketing ISales Department I 

SC iSamelle Control ISample Control 10008 

SP ISpecial Chemistry· :Special Chemistrv iOOS3 

WC IWet Chemistry IWet Chemistry iOOS3 

YAK IYakima Office 'Yakima Office :0072 

e. 

e. 
" 



SOP No: LTL-I017 
Revision: 1 
Date: 3/3/96 
Page: 15 of 15 e4 Replaces: 000 

Appendb: IV 

Finding Type. 

e • 

. ,. 
Laucks Testing Laboratories. Inc. 



FINDING DEFINITION 217/96 

10 of Finding Type I Finding Type 

BAl IBalance - Not Certified Annuallv 

BA2 IBalance - Not Checked Dailv With Class S ""'eights or as used 

BA3 IBalance - Weights Not Certified Annuallv 

BA4 iBalances - Weights usee- ~or calibration do not correspond to weights used for analvsis 

CAl lCorrective Action - Procedures Not Develooed 

CA2 !Corrective Action - NVC Not Being Tracked 

DL 1 lDocumentation/Logbooks - Error and Corrections not be documented correctlV 

DLl IDocumentation/Logbooks - incomplete columns. not properlv bound 

OL3 lOocumentation/LogboOKs - Not Maintained or used 

OL4 lOocumentation/Logbooks - InadeQUate Review 

OAl IOata Review - Not Being Performed 

OA2 IOata Review - Not Being Documented 

OA3 iOata Review - No SOP 

OR4 iOata Review - No QC DeCISion Matrix ;'vaiiable 

ECl iElectronic Backuo - Not Being Performed 

EC2 iElectronic Backuo - Not Inventoried For Retrieval 

GL1 iGood lab oractice - misc GL?items 

MOl IMethods - No SOP/cribsneet avallaole at :Ime of audit 

M02 !Methods - SOP!Cribsneet in use not current controlled version 

M03 'Method- controlled SOP'Cribsneet is not being followed or doesn't match current practice 

MD4 !Methods - The controlled SOP is :\Ion-comOliant with the referenced published method 

MDS :Methods - SOP/Crib sheets :n use g. not controiled. meaning draft or handwrinen SOPs in use 

PEl .Performance evaluation Samoles . Results are outside warning limits. check for error 

PE2 'Performance cvaluatlon Samoles . Results are outside control limits. not acceptable 

IPE3 'Performance Evaluation Sameles . ReSUlts :ncluded misidentified comoounds. not acceptable 

CAl :QA . QAP!SOP Document ContrOl Not ·n P'ace or Used 

ICA2 -QA • Precision and Accurac" ::lat3 Not :urrent 

CA3 IQA • MDL.'IDL Not Current 

e. CA4 :CA • QC Limits Not Determ,ned :lr Maintained 

CAS !OA • Control Charts Not Deveiooed or Maintained 

QPl ICAPlan • No CAP Available 

QP2 -ICAPlan • Outdated And Neeos i'1evision 

QP3 ;CAPlan - Has Major Discreoancies With SOPs or oractices of the day 

ACl iRe cords Control - Logbooks Not Controlled 

AC2 IRecords Control - Filing nOt maintained oer SOP 

AC3 'Records Control- No SOPs to desribe Svstem 

RC4 iRecordS Control - Not mentioned in CAP 

lACS ,Records Control ,- ArchiVing ,nadeQuate 

SCl iSamOle ContrOl - Building not secured 

SC2 !Samole Control· COC not established or maintained per client reQuirements 

SC3 ISample ContrOl - Tem%H not monitored for all regulatory samples 

SF' ISafety - No SOP 

SF2 ISafetY - Not Adhering to SOP or Chemical Hvgiene Plan 

SF3 ISafety - Not Adhering to Go~ Lab Safety Practices 

STl IStds/Reagents - No SOPs for oreoaration 

STZ IStds/Rgnts - Prep record inadeQ.ior not traceable 

ST3 IStds/Reagents - Exoiration Oate Misused 

ST4 IStds/Reagents - Not Labeled Prooerlv in the laboratory 

SW' ISoftware - Not Verified and Documented 

TH1 IThermometer ,- NIST Not Available 

TH2 IThermometer - NIST Not Evaluated Annuallv 

TH3 IThermometers - Not Calibrated Annuallv 

TH4 !Thermometers • Correction Factor Not Applied or misapplied 

TH5 IThermometers • Temp. Not Recorded Dailv or As Usad 

TR1 ITraining • No Formal Program or Documentation 

TR2 ITraining • Incomplete Forms leg Proficiencv. Hrsl 

TR3 ITraining • Not Maintained Consistentlv 
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1.1.1 This SOP is intended to provide an overview and general organization of data review 

practices employed for validatable 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 1. 

1.1.2 Validatable 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 format 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. . 

~ Equipment List 

2.1 Equipment 

2.1.1 Data package or the portion of the data package to be validated 
ol 

2.1.2 SOPs, including associated checklists, for the validation of the analyses of int~rest 

2.1.3 Access to computer programs, etc. which may be required in order to complete the review 

process 

J... Responsibilities 

3.1 Analyst 

3.1.1 It is the responsibility of the analyst to provide the first level of data review ·and to ensure 

that all criteria have been met or their failure addressed' prior to releasing the data for the 

Laucks Testing Laboratories. Inc. 
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next level of review. The analyst may only be the first level of review but is the most 
important in ensuring that the reported values reflect what was 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 turnaround time required by the client. 

• The analyst must ensure that th~ 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 file. 

• The analyst must check to see that all calibration criteria were met 

• 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. 

.. 

• 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. 

• The analyst will either transcribe 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 availa,ble bec!use 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 penormed and the relationships between'data and performance of the method in 
order that the review can be properly conducted. The peer analyst reviewer must: 

• Check 100% of the manual'entries for transcription errors 

• Check 100% of manual calculations for accuracy 

• Spot check at least 10% of computer calculations to verify program validity 

• Check for completeness of raw data or supporting materi~s 

• Confirm spectral assignments and identification of TICs ' 

Laucks Testing Laboratories, Inc. 
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3.3.1 - The responsible supervisor or a ~esignated alternate for the area in which the analysis is ' 
conducted must provide a technical review of the reponed data. This level of review 
need not be as detailed as the peer review but must include: 

• Checking for reasonableness and sensibility of the reponed data 

• Checking for completeness of the reported information 

• Checking for compliance required QC practices including those specified in the 
Method and those that are project-specific. 

• ,Checking for descriptions of deviations from Method and project-specific QC 
requirements 

• 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 reviCi\w 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 reviewe~ 
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 of: ' 

• Checking for 'compliance with required QC practices 

• Checking for reasonableness and sensibility of reponed data 

• Checking for deviations from Method or project QC requirements 

• Checking for compliance with SOPs (periodically) 

Laucks Testing Laboratories, Inc. 
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3.5.1 Project managers do not perform technical reviews but do review case narratives to 
ensure compliance with contractual agreements. Their responsibilities include: 

• Reviewing to ensure that the client requested methodology was used and referenced 

• . Ensuring that sample entry comments were incorporated. and that concerns that were 
raised during .the course of analysis which required client communication and 
decisions have been incorporated. 

• Reviewing and signing project narratives. 

• Reviewing the billing to ensure that the proper invoicing has occurred in conjunction 
with con~ 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) of reports. e. 

~ Operation Procedures 

4.1 General 

4.1.1 The processes described below are general. Specific QC and practices, including most of 
the corrective actions resulting from QC failures are generally described in the 
appropriate SOPs. The specifics of the review process for individual analyses are 
specified in the respective d.ta review SOPs along With their associated checklists. 

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 nmction. 

4.2 . Analyst 

4.2.1 The analyst must be cognizant of the entire analytical process and document anything 
out-of-the-ordinary that goes on during the analysis. This may include on-the-$pot 
corrective action. such as dilution and re-analysis. The analyst must also review the data 

. during the production of fmal results to ensure that all criteria are met and that all • ~ 

Laucks Testing Laboratories, Inc. 
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appropriate commentary regarding the analysis and any extraordinary steps are clearly 
. noted. 

4.2.2 The analyst will then assemble the final data package according to the SOP and submit 
the data for review to the secondary reviewer. The work of the analyst is the most critical 
in the review process as this 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 or designate 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 detemiine 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 Reponing 

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 muTative, 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. 

Laucks Testing Laboratories, Inc. 
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4.6 Quality Assurance 

4.6.1 QA performs cursory reviews of most narrative 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 correcte~ however, must not be left up to QA if 
they are spotted earlier or the analysis and reponing of results will almost certainly be 
delayed. 

4.6.2 QA will also perform a more thorough review of select data packages, the scope of which 
is at the discretion ofQA and is not addressed in this SOP.' Such review will be more 
detaile~ however, and corrective actions may result 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 client requested methodology was used and reference~ that sample entry comments 
were incorporated, and that concerns ~at were raised during the course of analysis which . ~ 
required client COmiIlunication and decisions have been incorporated. They must also 
review the billing to ensure that the proper invoicing has occurred in conjunction with 
contractual agreement. They may perform these tasks either before or after QA review. 

4.S Management 

4.S.1 . Management will review and release (sign) narratives. 

Sa.. Reports 

5.1 Data Review and Signatures 

5.1.1 Data review forms are provided in individual data review SOPs. 

5.1.2 Analyst/reviewer signatures occur on organics cover pages. Inorganics review signatures 
occur on data cover pages and supervisor signatures are included on both metals and 
conventional chemistry packages. 

5.1.3 Management signatures appear on all fimil reports. • .... 
Laucks Testing Laboratories. Inc. 



e_ 

e .., 

.. ' 

~ References 

SOP No: 
Revision: 
Date: . 
Page: 
Replaces: 

Ln.-lOI8 
o 

06/17/96 
9 of 11 

none 

Navy Tnstallarian Re;wrarian Laborawry QualiQl 4ssurance Gujde, Naval Facilities Engineering 

Service Center. February 1996 

Laucks SOPs 

Ln.-7001 
Ln.-7002 
Ln.-SOOl 
Ln.-S002 
Ln.-8003 
Ln.-8004 
Ln.-800S 
Ln.-S20t 
Ln.-S202 
LTL-83'OI 
LTL-8302 
LTL-900l 

Metals Data. Review 

EPA Inorganics Data Review 

GC Hydrocarbons Data. Review 

GC PesticidesIPCBs Data. Review 

GC Herbicides Data Review 

GC Volatiles Data Review 

GC GaslBTEX Data. Review 

GClMS Volatiles Data Review 

GClMS Semivolatiles Data Review 

. HPLC Aromatics 8310 Data Review 

HPLC Ordnance 8330 Data Review 

Inorganic Conventionals Data Review 

Laucks Testing Laboratories. Inc. 



SOP No:" Ln-IOIS 
Revision: 0 
Date: 06/17/96 
Page: 10 of 11 

____________________________________________________ R_ep.l_ac_e_s_: ______ o_oo __ e 4It-

Appendix I 

Data Review Schematic: 

e-

Loucks Testing Laboratories. Inc. 



eanalysls. 
or otner 

corrective 
action if 

necessary 

• ., eanalysls • 
or otner 

corrective 
action if 

necessary 

I No 

• 
Supervisor or 
QA deCision 

reQuired 

Return to 
supervisor. 
analyst or 

repon 
generation as 

reQuired 

• .., 

SOP No: 
Revision: 
Date: 
Page: 
Replaces: 

Ln-IOIS 
o 

06/17/96 
11 of 11 

none 

Data Review -and Approval 

Sample 
Analysis 

performed by 
Analyst 

I : • 
, 00% ot oata 
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·'00 % maniual entries for transcription errors 

., 00% of manual calculations for accuracy 

., 0% spot cneclt of cam puter calculations 

·Check for completeness of raw dati or supponlng materiala 

·Conflrm spectral assignments and identification of TIC. 

·Check for appropriate u.e of significant figures. and rounding 

·Check for compliance with Method or Project QC 

reQuirements 
·Check for descriptions of deviations from Method or Project 

QC reQuirements 
·Check reponed values for dilutions 

·Check reasonaDlene •• of data 

·Check for rea.onablenes. of reponed data 

·Check for com pletenes. of the reponed inform ation 

·Check for compliance with reQuired QC practice. 

·Check for description. of deviations from Metnod or Project 

QC reQuirements 
·Check tne inform alion for the repon narrative 

·Check for compliance with reQuired QC practice. 

·Check for re •• onaDlene •• oheponed data 
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QC reQuirements 
·Check for compliance with approved SOPs (periOdically) 
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1.1.1 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 
prepara~~on, c~ntrol and use of laboratory notebooks. 

1.1.2 More specific instructions for maintaining logbooks can be found in pertinent SOPs, such 
as L TL-l 007 "Maintaining Instrument Records and logbooks" or L TL-l 005 "Analytical 
Balances" or others specific to other laboratory operations. 

1.2 Purpose 

1.2.l 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 specitic 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. 

b.. Requirements 

2.1 Control 

2.1.1 Documents that specify quality requirements or activities affecting quality or evidentiary 
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. 

Laucks 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. 

~ Responsibilities 

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. 

• 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. 

• E!lsure 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 
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. This activity may be assigned 
to another individual but should not be the same individual wh:; regularly completes the 
log itself. 
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• 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. 

~ Procedure 

4.1 Notebook Structure 

4.1.1 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 3-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 3-ring binder or other storage until enough sheets have been accumulated to 
have them bound with the laboratory comb binder. 

4.1.3 All logbooks whether bound or unbound must be controlled by QA as designated by the 
appropriate QA Book Number label (see example in Appendix 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 oCeach page 

will contain a sequential page number. 

Lallcks Testing Laboratories. 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 confonn 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 
identifi"cation purposes, a continuous printout on fanfold computer paper requires only 
one identifier unless the sheets are separated. 

• As noted above in 4.1.2, 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 Officer 

• The department to which the logbook was issued 

• The use of the logbook (i.e. balance calibration. instrument run-log, etc.) 

• The department book nurnber or title uniQuelv 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 eritry 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 numb~r for each logbook 

• Logbook title, which should reflect the type of infonnation to be entered. 

Laucks Testir.:: Laboratories. Inc_ 
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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 Officer 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. 

4.3.2 Handwritten entries should be legible and entered in black or blue indelible ink. 

4.3.3 Computer-generated data should be printed 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 arid 
provide adequate cross-references if required. 

\ 

4.1.6 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 flgure. The individual striking out the blank. area will initial and date the 
diagonal. 

LaZicks Testing L.:boratories. 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. No erasures. ovenvriting. white-out or multiple­
line cross-outs (blacking out) are acceptable. 

4.3.8 When pre-printed formats are used and all possible entries are not required, the remaining 
blanks may be struck out with a Z as described above, or entries such as NI 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, such as maintenance logs or balance logs, each individual entry. 

4.4 Supervisory Monitoring of Laboratory Logbooks 

4.4.1 Standard logbooks and run logs should be monitored at least semiannually by group 
supervisors or their designees. Maintenance and other logbooks need only be revie'vved 
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 who regularly completes the log itself. 

• 

4.4.2 Logbooks should be reviewed using the review items provided in Appendix II, although • 
it is not necessary to actually document the revie\v using this checklist. 

4.4.3 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. 

4.4.4 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 Officer will verify during periodic audit and surveillance activities that 
notebooks are properly completed and maintained. This will generally be done 
approximately annually as part of routine audits. This observation does not preclude the 
requirement for supervisory review. 

Laucks Testing Laburatories. Inc. 
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Appendh: I 

Example QA Logbook Label 

• Lauclts 
Test~ Laboratories. Inc. 

QA Book No.: ______ _ 

Issued To: ________ _ 

Used For: ________ _ 

Dept. Book No.: ______ _ 

Start Date: ___ --..:.. ____ _ 

End Date: ______ -:..... __ 

• 
LaZlcks 1 '.sting Laboratories. Inc. 
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Example Logbook Review Items to be Observed 

• Have all pertinent fields been filled or marked not applicable (NI A)? 

• Has empty space been crossed out properly initialed and dated? 
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• Have errors been corrected with single-line crossouts, initialed and dated (no obliterations or 
overwri tes)? 

• Are all entries clear and easy to read and comprehend? 

• If calculations are involved, check several random calculations for error. 

• 

• If traceability 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. 

Laucks Testing Laboratories. Inc. 
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Appendix III . 

Example Logbook Review Label 

Logbook pages through, __ _ 
have been reviewed for completeness and 
spot-checked for accuracy> 

Initials: __ Dare:. __ -,--_ 
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1.1.1 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 
cha.--acte~es 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 
limitations 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. 

~ Software 

2.1.1 GC Acquisition-HPILAS and EZChrom 
2.1.2 GCfMS-TekniventlEnviroQ~t 
2.1.3 GC-Target 

l.... ~esJJonsibiljties . 

3.1 Analyst 

3.1.1 The analyst is responsible for reading and understanding this SOP and that which is 
applicable to the method of analysis. The analyst must also perform and document all manual 
integrations as specified in this SOP . 

Laucks Testing Laboratories. Inc. 
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3.2 Supervisor 

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. 

~ Oper:ttioD Procedures 

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 chromatograms: optimize the 
chrom~tography . 

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 starting. If the condition persists. the integrator 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 stans 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 finally the peak returns 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 better 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 halfheighi. 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 
values must be modified. Figure 3 shows the effects of changing the values. 

Laucks Testing Laboratories . .Inc. 
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4.1.7 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 Split peaks (attachment 1) 

4.1.8.2 Tailing (attachment 2) 

4.1.8.3 Retention time shifts (attachment 3) 

4.1.8.4 Mis-idelltification (attachment 3) 

4.1.8.5 Merged peaks (attachment 3) 

4.1.8.6 Secondary ions or qualifier ions (attachment 4) 

4.1.8.7 Baseline shifts (attachment 5) 

4.1.8.8 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. 

~' 

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 'Testing 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. ' . 

~ Documentation 

, 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 
initial, 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 GCIMS Teknivent EnviroQuant: After using Qedit to change the peak click on 'Graphics 
Report to Printer' 

5.1.4 EZChrom: After changing the integration, toggle the "Reanalyze" key and print. 

5.1.5 LAS - After changing the integration, print the chromatogram. 

Table 1 

Manual Integration Key 

M = Manual integration 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. 

0 
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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 positive 

7. Slope and curvature within limits 

8. Slope and curvature remain within limits 

5 

1 

3 

track baseline 
perhaps a peak? 
here's a peak! 
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front inflection point 

top of peak 
rear inflection point 

approaching end of peak 

end peak. track baseline 

8 

Steps 3,5, and 8 define Cardinal Points, which are the Start of Peak. 

Apex, and End of Peak Respectively 

LTL-I020 
1 

08/21197 
90f22 

o 

Laucks Testing Laboratories, Inc. 



SOP No: LTL-l020 
Revision: 1 
Date: 08/21197 
Page: 10 of2l --Replaces: 0 

Fig 2. 

Retention time 

-~ 

.~ 

Laucks Testing Laboratories. Inc. 



e. 

e. 

Higher value 
(low selectiVity) 

.Threshold ideal 
value 

1 
Lower value 

(high selectMty) 

Fig 3. 

Peaks on 
Sloping 
baseline Ignore 

Impurities 
J\ 

MinimiZe 
signal ; 

" distortion 
,~ 

Det::t 
everything 

Mb<tureot 
peakwidttls 

SOP No: 
Revision: 
Date: 
Page: 
Replaces: 

LU-I020 
1 

08/21197 
I1of21 

o 

Major peaks in 
noisy signal 

Increase apparent 
~ signal-to-noise 

ratio 

Trace level 
components 

Lower value -+ __ -:PeaK width :> Higher value 

(high selectiVity) 011( Ideal value----3~(IOW senSitiVity) 

Laucks Testing Laboratories. Inc. 



SOP No: LTL-1020 
Revision: 1 
Date: 08/21197 
Page: 120f21 ... Replaces: 0 

Appendix II 

. -

• • 
Laucks Testing Laboratories. Inc. 



... 

e. 

e. 
.' . 

Abundance" 

7000000 

6000000 

5000000 

4000000 

3000000 

2000000 

1000000 

.Abundance 

7000000 

6000000 

5000000 

4000000 

3000000 

2000000 

1000000 

20.60 

Attachment 1 

ZO.90 21.00 

T"ime(min) 

Zl.ZO 

Compuar 
Inagra1ion 

Zl.40 

(17) TCi 

ZO.96min 
response 

Manual 
Inagra1ion 

ZO.60 "ZO.90 Zl.OO 

Time (Un) 

Zl.20 Z1.40 

Allowable Integration 

Split Peaks 

SOP No: 
Revision: 
Date: 
Page: 
Replaces: 

8. Z9UG/L m 

184786Z2 

LTL-I020 
1 

08/21/97 
13 of21 

0 

Laucks Testing Laboratories. Inc. 



Abundance 

150000 

100000 

50000 

225 

Abundance . 

150000 

100000 

50000 

2.25 

SOP No: 
Revision: 
Date: 
Page: 
Replaces: 

Attachment 2 

Ion 85.00 (84.70 eo 85.70): OZOlOOZ.D 
Ion 87.00 (86.70 eo 87.70): OZOlOOZ .. D 

Z.34 

2.30 2.35 
. Time (min) 

Compueer 
Ineeqraeion 

2.40 . 2.45 

Ion 85.00 (84.70 eo 85.70): OZOlOOZ.D 
Ion 87.00 (86.70 eo 87.70): OZOlOOZ.D 

2.30 

Z.34 

2.35 . 
Time (lun) 

Hanual 
Ineeqraeion 

2.40 2.45 

Allowable Integration 

Tailing. 

LTL-I020 
1 

08/21197 
140f21 

0 

Laucks Testing Laboratories. Inc. 

e-

e_ 

e .. 



.. 

e. 

e. -

Computer 
In1egr .)'Iion 

Manual 
Integra1ion 

Attachment 3 

Allowable Integration 

Retention Time Shift - Mis-Identification - Merged 

SOP No: L TL-I020 
Revision: 1 
Date: 08121197 
Page: 150f21 
Replaces: 0 

Laucks Testing Laboratories. Inc. 



(' 
( 

Abundance 

200000 

-150000 

10000 

5000 

Abundance 

200000 

150000 

10000 

5000 

Attachment 4 

Ion 43.00 (42.70 to 43.70): 1001010.D 
Ion 72.00 (71.70 to 72.70): 1001010.D 

SOP No: 
Revision: 
Date: 
Page: 
Replaces: 

Computer 
Int:. e gr at i on 

Ion 43.00 (42.70 to 43.70): 1001010.D 
Ion 72.00 (71.70 to 72.70): 1001010.D 

. -

Allowable Integration 

1 Secondary or Qualifier Ions 

Hanual 
Integration 

LTL~1020 

1 
08/21197 
160f21e 

o • 

e .. 

e, 
Laucks Testing Laboratories, Inc. 



-~ 

-., 

~. 

•• .. 

Attachment 5 

Com.puter. 

Integration 

Manual 
Integration 

Allowable Integration 

Baseline Shift 

SOP No: 
Revision: 
Date: 
Page: 
Replaces: 

L TL-1020 
1 

08/21197 
170f21 

0 

Laucks Testing Laboratories, Inc. 



Attachment 6 

Skim 

Allowable Integration 

Skimming vs Baseline Drop 

SOP No: 
Revision: 
Date: 
Page: 
Replaces: 

drop 

LTL-I020 
1 

08/21/97 
18 of21 e 

o .. 

e· ••• 

e ...• 
Laucks Testing Laboratories, Inc. 



". 

e., 

e. 

Abundance 

7000000 

.6000000 

5000000 

4000000 

3000000 

2000000 

1000000 

21.40 

SOP No: LTL-1020 

Revision: 1 
Date: 08/21/97 

Page: 190f21 

Replaces: 0 

Attachment 7 

Time (min) 

Improper Integration 

Adding Area by Including Other Peaks 

Laucks Testing Laboratories, Inc. 



Abundanc:e 
7000000 

6000000 

5000000 

4000000 

3000000 

2000000 

1000000 

31.70 

Attachment 8 

31.80 31.90 32.00 

Time (min) 

Improper Integration 

Baseline Moved To Decrease Peak Area 

SOP No: 
Revision: 
Date: 
Page: 
Replaces: 

32.10 

LU-I020 
1 

08/21/97 

20of2~ • 

•. -

---
Laucks Testing Laboratories, Inc. 



" 

e·. .., 

Attachment 9 

1 

5 

Acceptable Methods of Integration 
Grouped Peaks 

SOP No: 
Revision: 
Date: 
Page: 
Replaces: 

: 

4 

L TL-1020 
1 

08/21/97 
210f21 

0 

Laucks Testing Laboratories. Inc. 



• 

• 

• 

LAUCKS TESTING LABORATORIES INC. 
. - - Seattle, Washington 

SOP #:L TL-2001 

Title: Waste Segregation and Dis'posal 

Revision history: 
Number ~ 

1 4/10/91 
2 9/11/91 
3 4/26/94 
4 . 4/09/97 
5 5/12/98 

Written by: Date: b· ). -~? 

Approved by: ~ ~ 
Ka y Kreps, Laboratory Duector 

Date: f, -d.. - r g 

\ Controlled Document 

No .. dy) Assigned to: 7rOt rq, 



SOP No: 
Revision: 
Date: 

LTL-2001 
5 

5/12/98 
Page: 
Replaces: 

20fl! • 

Table of Contents 

1. INTRODUCTION AND SCOPE ............................................................................................................................ 3 

1.1 METHOD DESCRImON ......................................... , ................................................................................................... 3 

2. EQUIPMENT LIST .••.••........•..............•..............••.• : ......•. ; ....................................................................................... 3 

2.1 EQUIPMENT .............................................................................................................................................................. 3 

3. SAFETY PRECAUTIONS ...................................................................................................................................... 3 

3.1 SAFETY PRECAiJnONS .. : .......................... , ............ ~ .................................................................................................... 3 

.4. OPERATION PROCEDURES ......................................................... , .•.•..•••....•..•.•.•.•........•••.......•.•............•..••.•..•.•. 4 

4.1 OPERATIONS APPROPRIATE TO ALL COLLECTION A1tEAS ....................................................................................... .4 
4.2 MIXED SOLVENT WASTE ............................................................................................................. ; ............................ 5 
4.3 CHEMICAL OXYGEN DEMAND (COD) WASTE ...... : .................................................................................................. 5 
4.4 TOTAL ORGANIC CARBON (TOC) WASTE .............. : ................................................................................................. 6 
4.5 SOIL SAMPLE DISPOSAL ........................................................................................................................................... 6 
4.6 PCB OIL WASTE DISPOSAL ...................................................................................................................................... 8 

5. REPORTS ................................................................................................................................................................ 8 

5.1 DISPOSAL PAPERWORK ............................................ , ................................................................................................ 8 .• 
5.2 ANNUAL REpORTING REQUIREMENTS ..................... , ................................................................................................. 9 

APPENDIX I ............•....................................... : ......................................................................................................... 10 

HAZARDOUS WASTE STICKER ................................................. ; .................................................................................... 10 

APPENDIX II ..................•......................................... : ................................................................................................ 11 

CORROSIVE AND FLAMMABLE STICKERS ..................................................................................................................... 11 

) . 

:.. ,. '... . ~; 

_.-... -- ... -". . -.' ~ ; 

• 
Laucks Testing Laboratories, Inc. 



• 

• 

• 

L.. Introduction and Scope 

1.1 Method Description 

.. . ' 

" ". 

SOP No: 
Revision: 
Date: 
Page: 
Replaces: 

LTL-2001 
5 

5/12/98 
3 of 11 

4 

1.1.1 The purpose of this SOP is to describe the laboratory waste disposal scheme currently 

in place at Laucks. ~e primary waste streams described include solvents, PCB oil 

wastes, COD and TOC waste and soil samples. This SOP only covers handling of the 

waste from 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 training for analytical tasks which generate 

related wastes, each analyst must be trained to properly dispose of the waste or to the 

consolidate it at the appropriate collection point. 

1.1.3 This SOP generally does not cover handling of the waste up to the point of disposal. 

~ Equipment List 

2.1 Equipment 

2.1.1 The equipment necessary to properly dispose of laboratory wastes varies with the type 

of waste. In general, an appropriate container, packing material, and safety equipment 

(including clothing, eye wear, and respirators) is required. 

l... 'Safety precautioQs 

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. 

3.1.2 COD and TOC wastes may contain materials which ~ill 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. 

Lwcks Testing Laboratories. Inc. 



SOP No: LTL-2001 
Revision: 5 
Date: 5/12/98 
Page: 4 of 11 
Replaces: 4 

~ Operation procedures 

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 deals with this aspect of 
the paperwork: 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. 

4.1.2 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 
921 facility will be numbered W AD981762024 and all waste transported from·the 940 
facility will be numbered W AD027446608. 

4.1.3 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. 

• 

4.1 A All collection drums Dl!W be mark~d with an appropriately filled out Hazardous 
Waste sticker (see Appendix A). It js only necessary for Laucks staff to fill in the date 
that collection was started and the contents of the drum in the appropriate space. ' • 
Hazardous Waste cannot be accumulated for longer than 90 days before it must ~e 
disposed. Therefore, do ru!! 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 cont~n all of the information required for transport and 
disposal. 

4.1.5 In addition, corrosive and flammable waste collection drums must have a sticker 
which indicates their corrosive or flanunable 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 
started. This is rarely of concern a~ Laucks because transport is generally scheduled 
for most wastes within much less time than the required maximum storage time. 

4.1.6.1 The one variation from the above rule is the Toe waste drum. This drum is not a 
satellite collection point but is' a,ctuallY the catch drum for the waste directly from 
the instrument. It will be disposed as soon as possible after it has reached 
capacity. 

4.1.7 When collection drums are full or the 90-day limit is approaching, the Quality 
Assurance (QA) Departinent must be notified. The preferred lead-time for pickup is 
10 working days so QA should actually be contacted 80 days after collection is 

Laucks Testing ·,aboratories. Inc. 
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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 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. 

4.2.2 Smale 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 ID.YSt be transported to the 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. 

4.2.3 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 
be marked with a DOT shipping name of "WaSte Flammable Liquids". 

4.2.4 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. 

4.2.5 At least 2 inches of heads pace must be left between the top of the liQuid and the top of 
the drum to allow for expansion. 

4.2.6 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. 

4.2.7 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 pre­
packaged tubes. The reacted tubes are not considered to be waste until they are poured 
out of the tubes into a collection container . 

Loucks Testing La ioratories. 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 
"Waste Corrosive Liquids. Acidic. Inorganic". 

4.3.3 In addition to the hazardous waste sticker, these containers should be labeled as 
corrosive with the appropriate sticker as previously noted. 

4.3.4 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 
dispo~~ wi~n the allowable timeframe. 

4.3.5 At least 2 jnches of heads pace must be left between the top of the liquid and the top of 
the drum to allow for eXPansjon. 

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 ongoin~ basis. 

4.4 Total Organic C~bon (TOC) Waste 

4.4,1 The primary constituents of this wa~te are mercury, potassium persulfate, nitric acid, 
and water. This waste is collected ~irectly from the instrument into a waste container 
beneath the instrument. 

4.4.2 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 Liquids. Acidic, 
Inorganic". ' 

4.4.3 At least 2 inches of heads pace must be left between the top of the liquid and the top of 
the container to allow for expansion. 

4.4.4 As soon as the container is full, the QA department must be notified to arrange for 
disposal. This waste stream will 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 

• 

• 

4.5.1 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 • 

Laucks Testing Laboratories. Inc. 
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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 disposal must be clearly marked with an identifying 

number which will be used to track which drum contained which samples. When 

samples are signed:.out from 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 

s~quenti~ number. Thus drums for which accumulation began in 1998 from the 

extractions laboratory would be marked 98-921-01. The -01 being a sequ~ntial 

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 Cus~ody 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 d"isposing 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 ail will then be disposed in the waste drum. If the lids 

themselves contain client identifying marks or locations or have significant 

amounts 9f 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 infonnation 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 stIcker with the date 

accumulation was started clearly marked. The Hazardous Waste S\:-:ker sholiid be 

marked with a DOT shipping name of "Waste Environmentally Hazardous 

Substances". 

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" 

Laucks 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 Laucks no longer analyzes many oil samples for PCBs. Thus, this is a very small and 
infrequent 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. 

4 

4.6.2 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. 

4.6.3 These oils are accumulated in a 5 gal. drum located in the Extractions 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 
storage . 

. 4.6.4 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 
seJ)ds a manlfest in subsequent ma~l Within 35 days of waste pick-up and must also 
send a certificate of disposal within 30 days after the actual disposal date. 

4.6.5 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 ReRA governed waste disposal 
within 90 days. Eastern Electric is responsible for filing appropriate reports. TSCA 
regulations require that manifests and cenificates of disposal be kept on file for a 
minimum of 3 years. . 

Sa... Reports 

5.1 Disposal Paperwork 

5.1.1 Our current vendor produce all 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. 

5.1.1.1 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 permanerit record . 

Lallcks Testing Laboratories. Inc. 
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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 All 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 

transported from the 921 facility will be numbered W AD9817 62024 and all waste 

transported from the 940 facility will be numbered W AD027446608. 

5.2.1.1 The only exception to this reporting requirement is the reporting of the PCB waste 

oil which is a federally regulated waste and is thus not reported to the WDOE. 

5.2.2 The fonnat of this report is defined 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. 

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 filed. 

Details of this report are not part of this SOP . 

Laucks Testing Laboratories. Inc. 
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Appendix I 

, Hazardous Waste Sticker 

See directions in this SOP for proper filling out of this sticker. 

HAZARDOUS 
WASTE 

FEDERAL LAW PROHIBITS IMPROPER DISPOSAL 
IF FOUND, CONTACT THE NEAREST POLICE, OR 

PUBLIC SAFETY AUTHORITY, OR THE 
U.S. ENVIRONMENTAL PROTECTION AGENCY 

PROPER C.O.T. 
SHIPPING NAME _____________ UN OR NAt __ 

GENERATOR INFORMATION: 
-,NAM~E~ __________________ ____ 

AOORESS ______________________ ___ 

CITY ______________________ STATE ____ Z1P __ 

EPA EPA 
10 NO. ____________ _ WASTE NO. ________ _ 

ACCUMULATION MANIFEST 
S~RTOATE~ __________ _ OOCUMENT NO. ____ _ 

HANDLE WITH CARE! 
CONTAINS HAZARDOUS OR TOXIC WASTES 

PrauII DJ LA8E1..MASTER. 0Iw, aI AMERICAN LAIIELMARK co .. INC .• CHICAGO. II. IlO&l8 

'r 
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1. PURPOSE - In this method the ordnance compounds are extracted from neutral water • 
with acetonitrile. The extract is salted-out and analyzed by HPLC. 

2. SAFETY - During the conduct of this method, the extractionist will be exposed to a variety 
of reagent chemicals 'and solvents. The health effects of these various chemicals may be 
asce'rtained 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. The company will provide any protective equipment or clothing 
needed to assure employee safety. 

3. 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. Sodium Chloride - prepared by muffling AR grade sodium chloride for four 
hours at 400°C. 

3.3.2. Salt Water - prepared by weighing 325 grams muffled sodium chloride, 
dissolving in DIW and bringing to 1000 ml. 

'. 
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;..Dinitrotoluene 
2,6-Dinitrotoluene 
HMX 

,RDX 
Nitrobenzene 
2-Nitrotoluene 
3-Nitrotoluene 
4-Nitrotoluene 
Tetryl 
TNT 

" 1,3,5-Trinitrobenzene 
2 -amino-4 ,6-dinitrotoluene 
4-amino-2, 6-dinitrotoluene 

80 ug/ml 

40 uglml 
40 uglml 
40 uglml 

'40 uglml 
,40 uglml 
40 uglml 
40 uglml 
40 uglml 
40 uglml 
40 uglml 
40 uglml 
40 uglml 
40 uglml 
40 uglml 

.. 
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3'.3.5. Special Matrix- spiking solution for PETNING in methanol: 

PETN 
Nitroglycerin 

25 ug/ml 

50 ug/ml 

3.3.6. Special Matrix spiking solution for 6 additional compounds in methanol: 

2,4-DA-6-NT 
2,6-DA-4-NT 
3,5.,DNA 
MNX 
TNX 
4,4'-TN-AZOXY 

40 ug/ml 
40 ug/ml. 
40 ug/ml 

40 ug/ml 

40 ug/ml 

40 ug/ml 

4. EQUIPMENT 

5. 

4.1. Magnetic stirrer with stirring bar 

4.2. Standard laboratory glassware to include: 

4.2.1. 1000 ml volumetric flask and various sizes of graduated cylinders 

4.3. All glassware to be rinsed as follows, prior to use: 

4.3.1. Technical grade acetone (if the glassware is wet). 

4.3.2. Triple rinsed with methylene chloride. 

4.4. Volumetric measurements are to be made with a calibrated fixed or adjustable 

volume microdispenser and individually calibrated vials. 

4.5. PTFE 0.451lm syringe filter. 

QUALITY CONTROL - The normallevel'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 diffe~e~ . 

quality control measures, the extractionist will be directed accordingly in writing. , , I 



6. METHODOLOGY 

6.1. . Sample Extraction 

Extraction Method for Ordnance Compounds in Water (8330) 
L TL-3077, 10/29/98, Page 40f 5 

Revision #3 

6; 1.1. Mix sample thoroughly in its original container. 

6.1.2. Measure 770 mls sample into a 1000 ml voluf!1etric flask placed on a magnetic 
stirrer. 

6.1.3. Prepare two additional aliquots of one sample if Quality Control is required. 

6.1.4. Prepare a blank and blank spike with DIW. 
6.1.5. Pipet 250 ul surrogate solution to each flask. 

6.1.6. Pipet 500 ul matrix spiking solution to each of the QC flasks. (When 
indicated, use 500 ul special matrix spiking solution.) 

6.1.7. Add 25l.3 gm sodium chloride to the flaSk with the stirring bar at maximum 
speed and stir until sodium chloride is completely dissolved. 

6.1.8. Add 164 mls acetonitrile to each flask and stir for 15 minutes. 

6.1.9. Turn off the stirrer and let set for 10 minutes. 

6.1.10. Remove acetonitrile with a Pasteur pipet and transfer to a 100 ml flask. 

6.1.11 . Add 10 ml acetonitrile to the sample and stir for 15 minutes. 

6.1.12. Tum off stirrer and let set for 10 minutes. 

6.1.13. Transfer acetonitrile to flask with extract from step 6.1.1 O. Discard sample in 
1000 ml flask. 

6.1.14. Add 84 mls salt water to extract in flask. 

6.1.115. Stir for 15 minutes and let stand for 10 minutes. 

6.1.16. Transfer acetonitrile to a 10 ml graduated cylinder. 

6.1.17. Add 1.0 ml acetonitrile to flask and repeat steps 6.1.15 and 6.1.16. 

6.1.18. Record total final volume to 0.1 ml. 

• 

• 

• 
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• . " . Extraction Method for Ordnance Compounds in Water (8330) 
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6.1.19. Transfer final extract to a 4.0 ml amber vial.. Any remaining extract may be 

discarded. If extract is cloudy or turbid, filter through a PTFE 0.45~m syringe 

filter.into amber_ vial. 

6.1.20. Label the extract and deliver to 940. 

6.1.21.. Complete all paperwork and bench sheet. Bench sheet to include 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.WL_. 

7. ANALYSIS TIME - Based on experience in the laboratory, it is anticipated that a single 

sample may be completed in approximately 3 hours. if it is possible to batch similar 

samples, it is expected that about ten samples could be completed in approximately 8 hours. 

About one hour of actual hands on time will be expended for a single sample by the 

extractionist. These approximate times 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 . 

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 USEP A 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 referenc'e 

section cites those methods which contain additional information. These methods will 

frequently be official methods, which apply in part to, or support the Laticks method~ 

PRIMARY REFERENCES: 

Test Methods for Evaluating Solid Waste, USEPA, SW -846, Method 8330, (1994) . 

.. 
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1.1. This procedure is a des~:iption. of sample receipt. sample log-in, and sample tracking when 

samples are logged into the laboratory's Laboratory Wormation 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. 

1.2. 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. 

1.3. All samples received by the laboratory are logged using the following procedures. 

2. 

~. 

3.1. 

EQIDPMENI LIST 

Lab coat 
Disposable gloves 
Respirator, dust mask 

3M desk cleaner, broom, dustpan, mop 

Spatula 
Waterproof labeling gun 

PC work station linked to SAM 

SAFETY PRECAUTIONS 

Samples received at the laboratory can potentially be contaminated with toxic materials. 

. Reasonable caution must be e~ercised 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 perfonn operations when necessary (strong odors present. etc.), and wearing 

a respirator or dust mask if.fumes or dust are generated. 

3.2. 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. 

3.3. 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 

Lauch Testing Laboratories. Inc. 
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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. . 

3.4. 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. 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. 

4.1.2. 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 cac to the client. 

4.1.3. 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. 

4.1.4. All discrepancies between the CDe and the actual samples received are immediately 
reported to the client and are noted on the Sample Receipt Log. eLP Sample Receipt Log 
(Appendix 3) is for eLP log-in procedure. In-House Sample Receipt Log (Appendix 2) is 
for Laucks in-house log-in procedure. 'If requested a client provided receipt fonn may be 
substituted for the Laucks saIlli'le receipt log. 

4.1.5. Put on gloves, open the coolers (in the hood if necessary), and note whether custody seals 
are present and. if so, intact. If there is a question about the integrity of the custody seals, 
make a note on the eLP Sample Receipt Log (Appendix 3); the client must be infonned. 

4.1.6. 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 if they are 
water; soils will have only a small number of containers per sample. 

4.1.7. Visually check the ~ontents of the opened cooler for obvious damage or broken sample 
containers. Note any breakage on the appropriate Sample Receipt Log. 

Laucks Testing Laboratories. Inc. 
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4.1,8. For any program (such as HAZWRAP, NFESC, or Army Corps) or. other project-related 

samples 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 CDC in 

the work order file. 

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: 

CDC order 
Client sample ID 
Date sampled 
Time sampled 

4.l.10. For samples consisting of multiple containers, place all containers together on the bench. 

After all samples are arranged then check again Sample IDs, dates and times on each 

sample container. 

4.1.11. Determine whether custody seals are present on the individual sample containers Gars and 

bottles). Ifpresent 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). 

4.1.12. 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 receip!- This is done by pouring out some of the sample into a 

small plastic cup arid then usi_g 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 confinn the pH (especially if the pH is within 1 pH unit 

of the required preservation limit 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 filing. ' 

4.1.13. Some samples are received at the lab that need to be split and.preserved for different 

analytes. To accommodate.preservation require~ents, these samples are recorded on the 

Laucks Testing Laboratories. Inc. 
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"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. 

4.1.14. All sample container marks 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 In-House Sample Receipt 
Log (Appendix 2) or the CLP Sample Receipt Log (Appendix 3) and reported to the client. 

4.1.15. To determine if the sample(s) is(are) acceptable, compare the existing conditions with the 
criteria specified in Appendix 7, "Required ContainersIV olumes, 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 "eLP 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. Deteniline 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) 
• the client's full and accurate name, address, and point of contact 
• the client's telephone number and/or FAX number 
• the full and complete address for invoices 
• the purchase order/contract number if.that number applies to IDl work the client may 

submit. (If the purchase order/contract number is specific' to one sample submittal, by 
project etc .. ), then the cli~nt code would be project specific. Example (client 
name-project name). ~ 

4.2.2. A SAM work order is started for·the job through the ORO 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, 1990 and was 
the first work order for that month.) This number will be used throughout the laboratory to 
track the job. . 

e .. 

e, 
Laucks Testing Laboratories. Inc. 
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4.2.3. The' work order is to be filled out as completely as possible at this time. Above is an 

example of what the work order screen looks like on your PC. Typical infonnation 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,$amples were received at the laboratory (hand-delivere~ 

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 projec~ 

job, or purchase order number); 

• and any relevant surcharges or discounts to be applied at the time of invoice. 

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 infonnation is known. 

4.2.4. 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 

Laucks Testing Laboratories. Inc. 
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identification between Bottles of the same sample, make a note on the appropriate sample 
receipt log and the project manager will notify the client. 

Laucks Testing cf~A~TI0H~DESCI!r~~O~04J05J'4 13:36:36 

FRAC Screen 

4.2:5. All sample bottles are numbered with the work order number and a fraction (or sample) 
number. Fraction numbers are assigned sequentially ~o 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 s~ction 4.2.10 for 
specifications for unique bottle identifiers required by Navy projects. 

4.2.6. A sample can be uniquelyidintified 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 

900400,1-01 
9004001-02 
9004001-03 
9004001-04 

4.2.7. Each sample might consist of several containers, all of which would be marked with the 
same sample number. 

e-

•. ~ 
Laucks Testing Laboratories. Inc. 



e. 

" . ,'t 

" :. i' 

SOP No: 
Revision: 
Date: 
Page: 
Replaces: 

LTL-4002 
5 

06/19/96 
90f26 

4 

4.2.8. Ifnecessary, 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: 

9004001-01A 
9004001.;.01 B 
9004001-01 C 

4.2.9. 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. . 

4.2.10. For Navy projects, each bottle must have a unique bottle identifier. Every bottle must 

have a specific 1-3 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 ~imilar 

size/type with the same preservation for the same analysis (analyses) from a particular 

workorder will have consecutive bottle numbers. The first bottle of each analysis type in 

each new workorder starts over again wi~,bottle number 1 . 

. 4.2.11. 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. 

4.2.12. ALERT: Each SAM work or_der 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 

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 n~bers intervening. 

Laucks Testing Laboratories. Inc. 
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4.2.13. 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. 

4.2.14~ ALERT: Each fraction will accommodate only 27 tests. If more than 27 analyses are 
required on any sample, additional fractions should be made (ie ~IA, -IB, -IC, etc.). 

4.2.15. 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 ~or CLP samples 

4.3.1. Completion ofllie'CLP Sample Receipt Log, and the Supplemental Sample Receipt Log 

4.3.1.1. 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 
In-House Sample Receipt Log (Appendix 2). Copies of these forms may be found in 
Appendix 3. 

~ 

4.3.1.2. Complete the header information requested at the top of the forms. Use mUltiple 
pages if necessary. 

• date received 
• time received 
• client name 
• SDG# 
• COC # (if available) 
• sample log-in date 
• work order # 
• client project 
• airbill number (if available) 
• and initials of the person logging in the samples. 

Lauch Testing Laboratories. inc. 
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4.3.1.3 .. , 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 communication must be kept with the COC in 

the work order file. 

4.3.1.3.1. Since the extractable fractions ~ll be transferred to the extractions lab, a Secure 

Storage Custody Log must be'completed, and the samples are held on 8C in the WOt walk­

in cooler (extractions hold shelf) pending pick-up by extractions personnel. Specifics 6fthe 

Storage Custody Log is outlined in the Chain-Of-Custody SOP located in the SOP manual. 

4.3.2. Assignment ofSOG numbers 

4.3.2.1. The SOG name is assigned by sample control and is usually based on client name 

or project name followed by sequential numbering . 

4.3.3. Assignment oflab quality control samples 

4.3.3.1. 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 SOG are received. It is the 

responsibility of the sample login person .to notify the operations staff when a specified QC 

sample is received. 

4.3.3.1. { Note in the sAM SD~ records which sample is QC-assigned. 

This information is pulled intooOG from the FRAC program when the SOG is created. 

4.3.3.2. 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. 

4.3.3.3. Writing a department comments message for whichever department (EX, MS, 

andlor GC) should be notified. 

4.3.4. Completion of SOG records. 

4.3.4.1. For each project (NFESC, HAZWRAP, or AImy Corps) SOG records in SAM are 

created. The SOG concept follows the CLP model: that is, up to 20 samples of similar 

Laucks Testing Laboratories, Inc. 
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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. 

4.3.4.2. The SDG program is an electronic means of compiling information about the 
samples assigned to an SDG in one place. Example SDG screens are reproduced on the 
following page: 

Cow;<.~ 
-KrYS'= 
BOGOSG 
BOGOSI 
BOG06G 
BOGOU 
BOG07G 
BOG07I 
BRPTSS 
CAHONS 
CB2SFU 
CB3-3U 
CBSFXS 
CDM10b=-; 
CDM10G­
CDM10I 
COM10P 
COM1OS 
COM10U 
CDM11E 
CDM11G 

Work Salllp 
Ord HUIII QC Client·ID 

nD2S98 n ~ OT.;KrI;:ODS';;;O:'OOO;..F~ 
n02S98 20 :t.-i.i'! 07·-H.tI-007~O;..OOO-t· 

Associated 
Mat TS pH Blank 

~.~ 

I ... _;: 

:. : .. : :: 
'-" -. .. : .. 

.-.... ::; ... ;..; .. . ..:.- .~~:::.~:~.~;.:~; 
. _.~ .. ' .. :..0.._:-::':::' 

. ~,~:::;:;;~~" :-:·~:;~~i:.;'i}.;'.~?:7':·=~~~;;;·:.(::· '-,""~. "':'" '. .. -····:':~~:'~~~:~L,~c::~·_: CL HL SL J1 
=Lookup,Cop"Print '=Toggle F10=More Shft-Fn=Fn Help 

SDG. Screen 1 

Laucks Testing Laboratories. Inc. 
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~ -'XEYS 
BOGOSG 
BOGOSI 
BOG06& 
BOGO&I 
BOG07G 
BOG071 
BRPTSS 
CAHOHS 
CB2SFU 
CB3-3U 
CBSnS 
CDM10E";"I 
CDM10G~ 
COM101 
CDM10P 
CDMtOS 
CDM10U 
CDM11E 
CDM11G 

,~g~y~Cj 
BOGOSG 
BOGOSI 
BOG06& 
BOGO&1 
BOG07G 
BOG071 
BRPTSS 
CAHOHS 
CB2SFU 
CB3-3U 
CBSnS 
~g:~p,:~ 
CDM101 
CDM10P 
CDM10S 
CDM10U 
CDM11E 
CDM11G 

, SOP No: LTI-4002 
, Revision: 

Date: 
Page: 
Replaces: 

Work SaIllP Date 
Ord HUIII UISR Collected 

SOG. Screen 2 

~u" uataoase 
SDG Group : CDMfIrF Date Due: O.l!J:J!!~ Created: 02/.1,../73 
Fraction ESPUMITO , Updated: 02~l?J,',~ 

Project : CDttt;.(ED'~i#if[~;.:7'~rj Clie,-,~~ '~~':"~~~~ -
SAS HUlllber:~;;.;::.;;; Case HUlltber: ::!;;'Sij Max. SalltPS::~ 

:r ..•.•• : 

, .. 

5 
06/19/96 
130f26 

4 

,.-:-: :~. 
. 

S:li'okup, C;~-""~ p~ int:" &=Togg Ie 
:'" .':'.~' .~.:'.i'!'""'-' :"'~~~::'i ..•. - ... Cl Hl Sl J1 

F1D=More Shf't':'Fn;F;'He Ip:-"~'~:'~' ~ 

SOG. Screen 3 

Laucks Testing Laboratories. Inc. 
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____________________________________________ ~ ___ R_e~p_Ia_c_e_s: _________ 4~ 

CIi'P!tQi 
_·KEYS 
BOG05G 
BOG051 
BOG066 
BOG061 
BOG07& 
BOG071 . 
BBPTSS 
CAHOHS 
CB2SFO 
CB3-3U 
CBSFXS 
CDM1a~ 
CDM10G 
CDM10I 
CDM10P 
CDM10S 
CDM10U 
CDM11E 
CDM11G 

a a ase 
SDG Group : tDMtDm D~te Due: OIl.13t13 Created: ~ 

~~:j!!:a ; ~::~~.~~ Cl!ea. t: :~~r~m 
SIS HWIlber: ~ Cue HUlllber •. ~ ax. amps.. . 

Collftents: 

SDG. Screen 4 

4.3.4.3. 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. 

4.3.4.4.· When the work order numb'er 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.) . 

4.3.4.5. On screen 3, a table ~ffractionsltests is created .. An 'X' is entered to signify that a 
particular test is required on a given sample. 

4.3.4.6. Each 'fraction' has a separate SOO entry. For instance, VOAs and ABNs are 
entered on separate SDO records, as indicated above (V=Volatiles, S=Semivolatiles, 
P=Pesticides). A single letter suffix (V, S, P etc ... ) is assigned to each SDO record before it 
is saved to disk. The end result is that you may have multiple SDG records for a given 
SDO, each with the same root name, but a different suffix. This system is used to allow for 
the possibility that within the same SDO, varying numbers of tests will be assigned to 
samples within that SDO. . 

~-

4.3.4.7. The last screen page is used for any comments which the sample login person or ~ 
project manager would like to record Jor the operations staff. ..-

Laucks Testing Laboratories. Inc. 
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4.4.1. The following tests must be started very soon after receipt when performed on water 

samples. 

Test TypelName 

N03 - nitrate 
N02 - nitrite 
ortho phosphate and soluble reactive phosphate 

Cr+6 - hexavalent chromium 

C02 - 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 

SAM Code(s) 

N03ICW 
N02_ W, N02_DW 
P040_ W, P04S_ W 
CR6_W, CR6_WM 
C02_N 
DO_W 
BOD 5 
em.. ORA 
SETSOL,SETSL2 
FILTER 
PH_EPW, PH_SWW 
[various] 
eOL_DW 
TIJR_TW, TIJR_W 
S03_W 
MBAS 
CL2_R 

4.4.2. A rush backlog report is printed throughout the day for short holding-time tests, with the 

exception of microbiology, in 6li-der that they be recognized by the analysts. 

4.4.3. 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 started 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 . 

Laucks Testing Laboratories, Inc. 
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4.4.4. 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 

Description 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 COCo eLP samples 
are also stored in here. 

4.4.4.1. ·See Section 4;7 for transfer of extractable aliquots to the extractions lab 

4.4.4.2. Prior to putting bottles into any storage location, the electronic Bottle Swnmary 
. Log must be completed. For Navy projects, unique bottle identifiers must also be entered in 
the bottle log. • 

• 4.4.4.3. At the 11 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 . 

. J5D5~ ".....---------- Bottle Su",",.rY log --:7::::::::===, 
~:~X:~; 1~~w:or~k~o:r:de:r--::'~~=~:~=~!1~:~;----------~----------~Dl:·5~P:O:se:d~:::t='i1~;=**="4G=·~JI 
"06441 
"06"3 
"064" 
"0644' 
'606'-'3 
'606469 
"06479 
'606485 
"06486 
9606,.88 
96064U 
"064U 
'606,." "1J,,.n 
96064'8 
96064" 
9606500 
9606501 

Bott HUM Size location 

.;:;.,,/;'i~i;.. ~.&::;:::~~E~~~;:::,,:'/l=."3.· ~:..:e:;i.c:!"&.;.·'·'e·9:::.~aii::i.iftcn-,,"':";i.&·::iIt;~ Cl lit Sl 
:Prlnt 6=BottT,pe F10=More Shft-Fn=Fn Help 

Laucks Testing Laboratories, Inc. 
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4.5. Determination of tests 

4.5.1. IfLaucks 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. . 

4 

4.5.2. A lab work request is initiated ~t this time. Based on a review of the above information, 

test codes are assigned to the appropriate fractions. These ~est codes may represent single­

data point analyses ("regular" tests) or multiple-data point analyses ("special" tests), such as 

GCIMS volatiles. However, no work request packet can be prepared until after 

"transmittal," which is initiated by the·Project Manager or designee. 

4.5.3. 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 

(GC or GCIMS) 
.• 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 an~ other department. . 

~ 

4.6: Electronic Transmittal of Sample and Test Request Records 

4.6.1. Specifics of the transmittal process are detaile·d 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. 

4.6.2. 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 hlto 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 

Laucks Testing Laboratories. Inc. 
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miDim~ the chain-of-custody document and may also be written on any other relevant 
documents. 

4.6.3. 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. 

4.6.4. 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. 

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 filed 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. 

4.6.5. 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. 

·4.7. Generation ofintemal Chain-of-Custody (COC) 

4.7.1. Samples which must be re~ved from the main building at 940 and taken to the 
extractions lab at 921 for preparation are tracked with an internal COCo This form is 
initiated by the person logging in the samples. The lab number, the client name, the nuniber 
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 COCo 

4.7.2. The samples are placed on shelf SC in the walk-in with the COCo 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. 

4.7.3. The COC is returned to 940 with the extracts when extractions are completed. 

4.S. Sample breakage 

Laucks Testing Laboratories. Inc. 
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4.8.1. All sample·breakage, whether in shipping or while handling in the lab, must be reported 

immediately to the Project Manager. 

4.8.2. If the sample was water, clean thoroughly with disposable towels. Be very careful with 

broken glass so as to avoid cuts. 

4.8.3. If the sample was soil, as much of the sample as possible is transferred to a new, clean 

jar using a spatula. Be cenain 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. 

4.8.4. 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. 

4.9. Special circumstances 

4.9.1. 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) .. 

4.9.2. Other special circumstances may arise. If there are any questions, check with the Project 

Manager first. 

'" 

Laucks Testing Laboratories,. Inc. 
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Sample Receipt Verification Stamp 

;':':"t.i::".~. f.~Z.:':":I:. ,:.~~r.::.··::.~:.~-~i ~ ........... ;:j 
\,': •.. i:: .. tlcn cf ~:r,i":'!e C::U;'".t. y~u 
'to'Ji:1 be nc~;;:~d \".;~:i:'·1 cr.a WCi l.ing 
J:.y of any C;:Ci:'':;:,lC;':;S fcund 

Cz:.!9_Tims_ e .. 
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LaucJ,s Testing Laboratories, Inc. 
IN-HOUSE SAMPLE RECEIPT LOG 

DATE RECEIVED:, ______ _ 
CLIENT NAME: _______ _ 

WORKORDER #: _______ _ 

.~ 
RECEIVED BY:, __ _ 

-Non-Conformance: 

o Other 

----------------------~------------- •. 
CORRECTlVEACTlON: (Check appliobJe item(s» 

O t , 
(1) Client informed verbally (Client Services). 

o (2) Client informed by memol1ener/fu.'C (Client Services). 
o (3) Sample processed oias received" (Sample Entry). 

Correction action t:lkea by: 
, Initit:lIs 

o (4) Re-sampling requested of client (Client Services). ' o (5) Samples placed "on hold" until funher notice (Sample Entry/Client Services). ___ _ 

Date 

,. When complete (within 2-' hours of nonconformance) forward to QA. Original to be forwarded to initiator to be 
included in tranSminal file. 
Comments: 

-----------------------------------------------------------------------
... J 5 •• ,i:aiaa ..,12-11-95 

.,. 
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Llluckl' Testing LllhorCl1ories, Inc. 
SrLlt[PLE RECEIPT LOG (1) CLP 

Initial once samples are checked .in __ _ 

DATE RECElVED: ______ _ SAl\trPLE LOG-rN DA TE: _______ _ 
TIME RECEIVED: _______ _ WORKORDER#: __________ _ 

CLIENT NAME: ________ _ CLIENT PROJECT:~ ________ _ 
SDG# ____________________ __ AlRBIll A'ITACHED?:(#), _______ _ 
COC# ________________ __ RECEIVED BY: ___________ _ 

Non-Conformance: (Check :lppiicabie item(s)) , Client IDs :lffected: 

o 
o 
o 
o 
o 
'0 
o 
o 
o 
o 
o 
o 
o 
o 

( I) Not enough sample sent for proper analysis. #5 affected: ____________ _ 
(2) Sample Bortle received broken :lJ1d1or C<lp not intact. _____________ __ 
(3) Custody seal: Ab5ent ___ Presentllntacl __ PresenUBroken ___ _ 
('+) Any temper,uure out of compliance: _________________ _ 
(5) Sample receiyed oll(side of holding lime. ___________ _ 
(6) Sample not properly preserved. pH = _' Wrong preser\'ath'e used. ________ _ 
(7) Illegible sample numbers or label missmg from bottles, _____________ _ 
(8) Identification on bottle sa.me as identific:nion on paperwork: yes: __ no: ___ _ 
(I) Incomplete insmlcrions received with samplelSl. i.~ .. 

no Request for Analysis. no Chain-of-Custody~ ______________ _ 
(10) Samples received in improper comainer. __________________ _ 
(II) Samples held in field before receipt by Lab. Days 15pecif)·' ___________ _ 
(12) Air Bubble(s) in _of __ samples for volatiles :lnulysis. ___________ _ 
(13) Oilier _________________ ~ _________ __ 

CORRECTIVE ACTION: (Check applicable itt:m(s» 

o 
o 
o 
o 
o 
o 
o 

Currcctinn actinn taken h~': 

( 1) Cli~11l informed verbally (Client Ser\'ices). 
(2) Client infonned by memo/letter/fa.'.: (Client Services). 
(3) Sample processed "as received" (Sample Entry), 
(4) Re-sampling requested of client (Client Se'rvicesl, 

Inititals Date 

(5) Samples placed "on hold" untit-further notice (Sample Entry/Client Sel'\;ces). 
(6) NOTE IN :-.I ARRATIVE. Se~ temperature/pH login sheet. (Sample Entry). -----
(7) Other lSpecify' ___________________ _ 

... When complete (within 2~ hours Ill' nonconformanc;e) lomard to QA. Onginal to be forwarded to initiator to be 
included in tr:lnsmirt:ll file. 
Comments: 

• 

• 

••• 
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Laucks Testing Laboratories, 'Inc., Supplemental Sample Receipt Log 

Work Order Number: _____ _ 

Assigned SDG Number: ____ _ 

Temperature I pH of Bottle Types 

j 

-

Allowable temperature and pH ranges (neuua} pH defined as a value between 5 and 9) 

, Temperarure 

Acid Preserved pH 
Sas,e Preserved pH 

Allowable temperarure range is ~= 2 degrees Celsius 

pH must be less than 2 
pH must be greater than 12 , 

i 

e. 

j 

: 
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Secure Storage Custody Log 
Organic Extractions Custody Log 
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Laucks Testing Laborntories, Inc.. 

Secure Stornge Custody Log 

• . .:>ject: _________________ _ LTLNumber. ---------------
Number of Containers (optiona/): ____________ _ 

Storage Unit: ____________ _ SDG Number (optional): ___________ _ 

Matrix Location Logged Out I Log ~ed In 

Sample Numbers (oDtional) (shelf) Date Time Bv Date Time By Action 

I 
I I 

• I .. 

! 

; 

I : 

-
ol 

! 

I 

• 
Samples Disposed of by _________________ on ____________ _ 

STORLOOl.OOC 03. 



Laucks Testing Lab pH Log Form 
Datc __ 

Analyst I WO Number I Fractio~ I pH before I Volume Acid 
AddecVI'voe 

I Resulting pH I 

I 
I· 

I 
I I 

I 

I 
I I e. 

I 
I 

I 
I 

-
~ 

I 
I I 
I 

e.~ 
PMFOItM.DOC 
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LaucksTesting Lab Sanlpie Split Sheet 

WO#l ·FRAC #I WE IIAVE WE NEED TOTAL DISS UNPRES INTL & DATE DOlTLETYPE 

Y=YELLOW 

B=BLUE 

... . C=CYANIDE 
. .. 

R=RED 

0=0&0 

. P= PHENOL 

S = SULFIDE 

T=TOC 

OTHER = 

~ 

- -

• . ~ • • • • 
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Required ContainerslVolume~reservationIHolding Times 
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Laucks Testing Laboratories, Inc. 

REQUIRED CONTAINERSNOLUMES. PRESERVATION TECHNIQUES AND 
MAXIMUM HOLDING TIMES FOR ENVIRONMENTAL ANALYSIS 

A. PRIORITY POLLUTANTS - Organics Analysis (Federal Register Vol. 49, No. 209, October, 1984) 

PARAMETER MINIMUM VOLUME CONTAINER PRESERVATION MAXIMUM HOLDING 
REQUIREif' , TIME 

Purgeable Halocarbons 2 - 40 rnl conlainers Glass, Tenon-lined Cool, 4° C, no heads pace 14 days, with preservallon 
Septum, 40 rnl capaclly 

Purgeable Arornallc 2 - 40 rnl conlalners Glass, Tenon-lined Cool, 4° C, adjust pH to ~ 14 days, with preservallon 
Hydrocarbons Septum, 40 rnl capacity 2 HCt, no headspace 7 days, If not preserved 

Acrolein and Acrylonitrile . 2 - 40 rnl conlainers Glass, Tenon-lined Cool, 4° C, if there is 7 days 
Septum, 40 rnl capacity presence of residual 

chlorine then preserve with 
0.5 9 ascorbic acid, no 
headspace 

As above; and pH 14 days 
adjusted to pH 4-5. 

Phenols 11i1er Glass, Tenon-lined Cool, 4° C, if there Is 7 days until extraction; 40 
Septum, 1 liter or 1 gallon presence of residual days after extraction for 
capacity chlorine then preserve with analysis 

0.008% NaaSaO, pH <2 
H2SO •. 

• \011 sc.doc,Revision 1,3/26/96 • • 

., .. 

METHOD FOR 
ANALYSIS 

Method 601, GC/ELCD or 
Method 624, GC/MS 

Method 602, GC/PID or 
Method 624, GC/MS 

Method 624, GC/MS 

Method 625, GC/MS 

Page 10115' 
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A. PRIORITY POLLUTANTS - Organics Analysis (Federal Register Vol. 49, No. 209, October, 1984) (continued) 

PARAMETER MINIMUM VOLUME CONTAINER PRESERVA TlON MAXIMUM HOLDING 

REQUIRED 
TIME 

Pesticides 1 liter Glass, Tenon-lined Cool, 4° C 7 days unlil extraction; 40 

(Organochlorine Septum, 1 liIer or 1 gallon days after extraction for 

Pesticides, and PCB's capacity analysis 

Polynuclear Aromatic 1 liter Glass, Tenon-lined· Cool, 4° C 7 days unlil extraction; 40 

Hydrocarbons (PAHs) Septum, 1 liter or 1 gallon days after extraction for 

capacity analysis 

BaselNeutral and Acid lli1er Glass, Teflon-lined Cool, 4° C 7 days unlil extraction; 40 

Extractables .. Septum, Oiter or 1 gallon days after extraction for 
, 

capacity analysis 

B. WASTE EVALUATION - O~GANICS ANALYSIS (SW-846, 3rd Edition) 

PARAMETER MINIMUM VOLUME CONTAINER PRESERVATION MAXIMUM HOLDING 

REQUIRED 
TIME 

Halogenated Volatile 2 - 40 ml conlainers for Glass, Tenon-lined Cool, 4° C, no headspace 14 days 

Organics liquids Septum, 40 ml capacHy 

20 grams for solids Above or Glass, 2-4 oz. Cool, 4° C, packed to 14 days· 

capacity avoid headspace 

Nonhalogeoated Volatile 2 - 40 ml containers for Glass, Tenon-lined Cool. 4° C, adjust pH ~ 2 14 days, wllh preservation 

Orgenics liquids Septum, 40 ml capacity wllh tiCI, no headspace 
7 days, If not preserved 

20 grams for solids Above or Glass, 2-4 oz. Cool. 4° C, packed to 14 days 

capacity avoid headspace 
---

" 
METHOD FOR 

I ANALYSIS 

Method 608, GC 

Method 610, GC or 
Method 625, GCIMS 

Melhod 625, GC/MS 

:.~ ... "'" 

r . :"'. 

METHOD FOR 
ANALYSIS ,,' I 

Method 8010 GClHall-
Direct InJection or 
Headspace, Method 5020 

Purge-and-Trap, Method 
5030 
or Method 8260IMelhod 
8240, GCIMS Purge-and-
Trap Method 5030 

Method 8015 GC/FID 
Direct Injection or 
Headspace, Method 5020 

Purge-aod-Trap. Method 

5030 
or Method 82601Method I 

8240, GCIMS Purge-and- I 
Trap Method 5030 

, .. r 

3:;~ 

~,:;e' -. '". ~ ,~,}.-~' 

~~'ilc~i;~~ 

~;..;;i~. 
?:,::-'i:.'\ 

.~..:f.~ 
':..~: 



Laucks Testing Laboratories, Inc. 

B. WASTE EVALUATION - ORGANICS ANALYSIS (SW-B46, 3rd Edition) (continued) 

PARAMETER MINIMUM VOLUME CONTAINER PRESERVATION MAXIMUM HOLDING METHOD FOR 
REQUIRED TIME ANALYSIS 

Aromalic Volalile Organics 2 - 40 ml conlalners for Glass, Tenon-lined Cool, 4° C, If lhere Is 14 days wllh preservalion Melhod 8020, GC/PID 
liquids Seplum, 40 ml capacity presence of residual Direcllnjeclion or 

chlorine Ihen preserve with Headspace, Melhod 5020 
0.5 g ascorbic acid and - Purge-and-Trap, Melhod 
adjusl pH 10 !:2 wilh HCI, 5030 
no headspace Melhod 8260/8240, 

GCIMS Purge,-and-Trap 
20 grams fo, solids Above 0' Glass, 2-4 oz. Cool; 4" C 14 days Melhod 

..; capacily 
Acrolein, Acrylonitrile 2 - 40 ml conlalners fof Glass, Tenon-lined Cool, 4° C, adjusl pH 4-5 14 days, wilh preservalion Melhod 8030, GC/FID 
Acetonitrile liquids Seplum, 40 ml capacity wllh HCI, no headspace Dlrecl Injection or 

Headspace, Method 5020 
- Purge-and-Trap Melhod 

20 grams for solids Above or Glass, 2-4 oz. Cool4° C, no headspace 14 days 5030 - Groundwaler using 
capacily Melhod 5030 only. Method I 

826018240, GC/MS Purge- : 
and-Trap Melhod ; 

Phenols Approxlmalely 1 liter for Glass, Tenon-lined cap Cool, 4" C, 35 mg NaaSaO, Exlracted within 7 days .. Method 8040 GCIFID or 
liquid sample per ppm free chlorine per . and complelely analyzed GClECD 

liIer, adjust pH <2 with wilhln 40 days 
H2SO. or 

Approxlmalely 50 grams Cool 4° C Extracted wilhln 14 days Method 8270 GCIMS 
for sludge or solid sample and completely analyzed 

wllhln 40 days 
Organochlorine Pesticides Approxlmalely 1 liter for Glass, Tenon-lined cap Cool, 4" C, adjust pH to 6- Extracted within 7 days Method 8080 GC/ECD 
and PCBs liquid sample 8 wilh tiaSO. or NaOH and complelely analyzed 

within 40 days 

Approxlmalely 50 grams Cool, 4" C Extracted within 14 days 
for sludge or solid sample and complelely analyzed 

within 40 days 

'. • • \~J ... ~~ n~ .. l_l,.. ... -i "",,,c:,nc: 0 ..... ,...". "" "f -i ~ i 
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Laucks Testing Laboratories, Inc. 

Ie 

B. WAS I E EVALUATION - ORGANICS ANALYSIS (SW-846, 3rd Edition, (continued' 

PARAMETER MINIMUM VOLUME CONTAINER PRESERVATION 

REQUIRED 

Polynuclear Aromallc Approximately 1 liler for Glass. Tenon-lined cap Cool, 4° C 

HydroCarbons (PAHs) liquid sample 

Approximately 50 gram. 

for sludge or solkhample 

Chlo.rlnaled Hydrocarbons Approximately 1 liter for Glass, Tenon-lined cap C~ol, 4· C 

liquid sample .,. , 
Approximately 50 grams 

for sludge or solid sample 

.Organo-phosphorus Approximately 1 liter for Glass, Tenon-lined cap Cool, 4° C 

Pesticides liquid sample 

Approximately 50 gram. 

for sludge or solid s~mple 

Chlorinated Herbicides Approximately 1 Hler for Glass, Tenon-lined cap Cool, 4° C 

(I.e., 2,4-0 and 2,4,5-TP) liquid sample 

. Approxlmalely 50 gram. 
for sludge or lolld lample 

_. 

MAXIMUM HOLDING 
TIME 

Extracted within 7 days 
and completely analyzed 
within 40 days 

Extracted within 14 days 
and completely analyzed 

within 40 days 

Extracted within 7 days 
and completely analyzed 

within 40 days 

Extracted within 14 days 
and completely analyzed 
within 40 days 
Extracted within 7 days 

and completely analyzed 
within 40 days 

14 days 
Extracted within 7 days 

and completely analyzed 

within 40 days 

Extracted within 14 days 
and completely analyzed 

within 40 days 

If 

METHOD FOR 
ANALYSIS 

Method 8310 HPlC 

or 

Method 8270 GCIMS 

Melhod 8270 GCIMS 
., 

-, 

, 

Method 8140 GCINPO or 
GCINPO/ECO ~-I 

: 1 

I 

Melhod 8150 Extraction 

and EsterilicallonlGC-ECO 

-

P~np. 4 of 1 ~ 
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Laucks Testing Laboratories, Inc. 
r 

B. WASTE EVALUATION - ORGANICS ANALYSIS (SW-846. lrd Edition) (continued) 

PARAMETER MINIMUM VOLUME CONTAINER PRESERVATION MAXIMUM UOLDING MEnlODFOR 
REQUIRED TIME ANALYSIS 

Volalile Organics (VOAs) 2- 40 ml containers for Glass, Tenon-lined Cool, 4° C, acid preserved 14 days Method 8260 Purge-and-
liquid sample Septum 40 ml capacity with HClto pH < 2, no Trap GC/MS 

headspace 

20 grams for solids As above or glass, 2-4 oz. Cool, 4° C, no headspace 14 days 
or It solid packed to 
minimize headspace 

Seml-yolatile Organics Approximately 1 liter for Glass, Tenon-lined cap Cool, 4° C, Extracted within 7 days Method 8270 GCIMS 
liquid sample .. and completely enalyzed . 

within 40 days 

Approxlmalely 50 grams Exlracted within 14 days 
'or sludge or solid sample and completely analyzed 

within 40 days I 

C. WASTE EVALUATION;. GENERAL 

PARAMETER MINIMUM VOLUME CONTAINER PRESERVA TlON MAXIMUM HOLDING METHOD FOR 
REQUIRED TIME ANALYSIS 

Toxlcily Characterlslic Approximalely 1 liter for Glass, Tenon-lined cap VOA, Metals, Not specified According to requesled 
Leaching Procedure liquid sample Semlvolatiles, analysis 

Pestlcldes/l terblcides - 14 
Approximately 200 grams days until extraction. 
for solid sample Follow analytical protocol 

for aqueous holding lime 
or holding lime from 
leachale preparation. 

Waler Reactlvily Approxlmalely 100 ml for - None 14 day --
liquid sample 

Approxlmalely 50 grams 

--------
for solid samj:lle 

,e 
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La-ucks Testing Laboratories, Inc. 

C. WASTE EVALUATION - GENERAL (continued) 

PARAMETER MINIMUM VOLUME CONTAINER PRESERVATION MAXIMUM HOLDING METHOD FOR 

REQUIRED 
TIME ANALYSIS 

Ignitabllity Approximately 200 mt or None specified None 14 days Method 1010 Pen sky· 

50 grams 
Martens Closed·Cup 
Method 

Method 1020 Setanash 

Closed Cup Method 

Corroslvlty 100-500 mI Plastic None None Method 1110 Corroslvlty 
Toward Steel 

"'-
California Assessment Approximately 200 nil ror Plastic or Glass No preservallon for solid _28 days for Mercury See Melhods for Metals 

Manual CAMlSTLC liquid sample \ 
sample. Add HNO, to pH 6 months for others Analysis 

<2 for liquid sample 

Approximately 10 grams 

for solid sample 

D. 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) 
-

PARAMETER MINIMUM VOLUME CONTAINER PRESERVATION MAXIMUM tfOLOING METHOD FOR 

REQUIRED·· 
TIME - ANALySIS-

Mercury. TotaUDis50lved 100-200 ml 'or liquid Plasllc or Glass HNO, to pH <2 for tota. 28 days EPA 245.1 for water 

sampte 
or EPA 747M 

Mercury. Total Approximately 5 grams for Filler on site. HNO, to pH EPA 7471A for sediment 

solid sample <2 for dissolved Cold Vapor Method 

Metals. Total 300 mI for liquid samples Plastic or Glass HNO, to pH <2 for total 6 months Flame M·- See Individual 

Metals. Dissolved 
Metal Methods 

Approximately 10 grams Filler on sile, HNO, to pH Emission M- See 

for solid samples <2 for dissolved Individual Metal Methods 

Graphite Furnace M· See 
Individual Metal Methods 

or ICP·· 200.7 or 6010 

---

•• For Individual metals the aggregate minimum volume Is determined by the number of discrete analytical methods not the sum of all 

the Individual analytes. . 

P~np. A of 1 fi 
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Laucks Testing Laboratories, Inc. 

D. 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) 

PARAMETER MINIMUM VOLUME CONTAINER PRESERVA TlON MAXIMUM HOLDING METHOD FOR 
.. REQUIRED TIME ANALYSIS 

Hexavalent Chromium 200 ml 'or liquid sample Plaslic or Glass Cool, 4 C 24 hours EPA 218.4 or EPA 7196A 
·crt EPA 218.5 or EPA 7197 

ExtractionlAA Method 

Approximately 50 grams extracted within 7 days, EPA 7196 Colorbnetrlc 
'or solid samples analyzed wllhln 24 hrs. 0' Melhod 

... extraction . 
Aluminum (AI)·· 100 ml for liquid sample Plaslic or Glass HNOlto pH <2 Smonths EPA 202.1, Flame 

EPA 202.2 or EPA 7020, 
Approximalely 5 grams 'or Cool, 4° C Furnace 
solid samples 

Antimony (Sb)" 100 ml 'or liquid sample Plastic or Glass HNOI to pH <2 Smonths EPA 204.1 or EPA 7040, 
Flame 

Approxlmalely 5 grams for Cool, 4° C EPA 204.2 or EPA 7041, 
solid samples Furnace 

Arsenic (As)·· 100 ml for liquid sample Plasllc or Glass HNOI 10 pH <2 6 month. EPA 206.3 or EPA 7061, 
UydrldeAA 

Approximately 5 grams fOl 
, 

solid samples EPA 206.2 
or EPA 7060, Furnace AA 

Cool, 4° C 

Barium (Ba)·· 100 ml for liquid sample Plasllc or Glass HNOJ to pH <2 6 months EPA 208.1 or EPA 7090, 
, FlameAA 

Approximately 5 grams 'or Cool, 4° C EPA 208.2, Furnace AA 
solid samples 

Beryllium (Be)'· 100 ml 'or liquid sample Plasllc or Glass HNO.topH <2 Smonths· EPA 210.1 or EPA 7090, 
FlameAA 

Approximately 5 grams for Cool, 4° C EPA 210.2A or EPA 7091, 
solid samples . FurnaceAA 

Boron (B) 100 ml for liquid sample Plasllconly Cool, 4° C 6 months Curcumln Colorimetric 
EPA 212.3 

Approximalely 5 grams for 
solid samples 

.. Each metal can also be analyzed by EPA 200.7, EPA 6010A, or EPA 6020 . 

•• • • \nat ~r.rtnr. RAvi~ion 1. 11?RmR • PanA 7 of 1~ a 
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Laucks Testing Laboratories, Inc. 

0; METALS ANALYSIS (EPA Methods for Chemical Analy&ls of Water and Wastes. March 1983. or APHA Standard Methods. 15 
Edition. and EPA SW-846. 3rd Edition) (continued) 

PARAMETER MINIMUM VOLUME CONTAINER PRESERVATION MAXIMUM HOLDING METHOD FOR 
REQUIRED TIME ANALYSIS 

Cadmium (Cd)·· 100 ml 'or liquid sample Plastic or Glass HNO, to pH <2 6 months EPA 213.1 or EPA 7130, 
FlameAA 

Approximately 5 grams 'or Cool, 4° C EPA 213.2 'or EPA 7131, 
solid samples FurnaceM 

Calcium (Ca)·· 100 ml 'or liquid sample Plastic or Glass HNO,topH <2 6 months EPA 215.1 or E~A 7140, 
FlameM 

Approximately 5 grams 'or 
solid samples ... , 

Cool, 4° C 

. Chromium (Cr)·· 100 ml 'or liquid sample Plasllc or Glass HNO,topH <2 6 months" EPA 218.1 or EPA 7190, 
FlameM 

Approximately 5 grams for Cool;4°C EI;'A 218.2 or EPA 7191, 
solid samples FurnaceM 

EPA 218.3 or EPA 7198, 
Chelation ExtlacUQn 

Coban (Co)·· 100 nil 'or liquid sample Plastic or Glass HNO,to pH <2 6 months EPA 219.1 or EPA 7200, . 
FlameM -

Approxlmalely 5 grams 'or Cool, 4° C EPA 219.2 or EPA 7201, 
solid samples FurnaceM 

Copper (Cu)·· 100 ml for liquid sample Plasllc or Glass HNOI to pH <2 6 months EPA 220.1 of EPA 7210, 
FlameM 

Approximately 5 grams 'or Cool; 4° C EPA 220.2, Furnace M 
solid samples 

Gold (Au)·· 100 ml 'or liquid sample Plasllc or Glass HNOltopH <2 6 months EPA231.1, FlameM 
EPA 231.2, Furnace M 

Approximately 5 grams 'or Cool, 4° C 
solid samples 

Iron (Fe)·· 100 ml 'or liquid sample Plastic or Glass HNOI to pH <2 . 6 months EPA 236.1 or EPA 7380, 
FtameM 

Approximately 5 grams for Cool, 4° C EPA 236.2, Furnace M 
solid samples -

.. Each metal can also be analyzed by EPA 200.7. EPA 6010A. or EPA 6020. 

.' ........ 
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Laucks Testing Laboratories, Inc. 

D. 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) 

-----_.- -

PARAMETER MINIMUM VOLUME CONTAINER PRESERVA TlON MAXIMUM HOLDING METHOD FOR 
REQUIRED TIME ANALYSIS 

lead Wb)·· 100 ml for liquid sample' Plaslle or Glass HNO,to pH <2 6 months EPA 23.9.1 or EPA 7420. 
FiameM 

Approxlmalely 5 grams for Cool, 4° C EPA 239.2 
solid samples or EPA 7421, Furnace M 

Magnesium (Ug)·· 100 ml for rlquld sample Plastic or Glass HNO,lopH <2 6 months EPA.242.1 or EPA 7460, 
FlameM 

Approximalely 5 grvs for Cool, 4° C 
solid samples , 

Manganese (Un)·· 100 ml for liquid sample Plastic or Glass HNO,topH <2 6monlhs EPA 243.1 or EPA'1480, 
FiameM 

Approximately 5 grams for Cool, 4° C EPA 243.2 or EPA 7481, 
solid samples FurnaceM 

Molybdenum (Uo)·· 100 ml fot liquid sample Plastlc.or Glass HNO,~opH <2 6monlhs EPA 246.1 or EPA 7520, 
FlameM 

Approximately 5 grams for Cool, 4° C EPA 246.2, Furnace M 
solid samples 

Nickel (Ni)·· 100 ml for liquid sample Plaslle or Glass HNO, 10 pH <2 6 months EPA 249.1 or EPA 7610, 
FlameM 

Approximately 5 grams for Cool, 4· C EPA 249.2, Furnace AA 
solid samples 

Polassium (K)·· 100 ml for liquid sample Plasllc or Glass HNO, 10 pH <2 6monlhs EPA 258.1, Flame AA 

Approxlmalely 5 grams for Cool, 4° C 
solid samples 

Selenium (Se)·· 100 ml for liquid sample Plaslle or Glass HNO,lo pH <2 6monlhs EPA 270.2 or EPA 7740, 
FurnaceAA 

Approximalely 5 grams for Cool, 4° C EPA 270.3 or EPA 7741, 
solid samples HydrideAA 

.. Each metal can also be analyzed by EPA 200.7. EPA 6010A. or EPA 6020 • 
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Laucks Testing Laboratories,lnc. 

D. . 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) 

PARAMETER MINIMUM VOLUME CONTAINER PRESERVATION MAXIMUM HOLDING METHOD FOR 

REQUIRED TIME ANALYSIS 

Silver (Ag)"" 100 mI for liquid sample Plastic or Glass HNO, to pH <2 6monlhs EPA 272.1 or EPA. 7760. 
flameAA 

Approximalely 5 grams for C!WI. 4° C EPA 272.2, Furnace AA 

solid samples 

Sodium (Na)"" 100 mI for liquid sample Plastic or Glass HNO, topH <2 6 months EPA 273.1 or EPA 7770. 
FlameAA 

:}. 

Approximalely 5 gr.s for Cool. 4°C 

solid samples 
, 

Thallium (TI)"" 100 ml for liquid sample Plastic or Glass HNO, to pH <2 6 months EPA 279.1 or EPA 7840, . 

FlameAA 
.. 'r 

Approximately 5 grams for Cool. 4°C EPA 279.2 of EPA 7841, 

solid samples 
Furnace AA 

Tin (Sn)·· 100 ml for liquid sample Plaslic or Glass HNO, topH <2 6 months EPA 282.1 or EPA 7870, 
FlameAA 

-!-~ ,: .. 

Approximately 5 grams for Cool, 4° C EPA 282.2, Furnace AA 

solid samples 

titanium (Ti)·" 100 ml for liquid sample Plaslic or Glass HNO, to pH <2 6 months EPA 283.1, Flame AA 
EPA 283.2, Furnace AA 

Approximately 5 grams for Cool. 4° C 

solid samples 

Vanadium (V)'. 100 ml for liquid sample Plaslic or Glass HNO, 10 pH <2 6 months EPA 286.1 or EPA 7910. 
FlameAA 

Approximately 5 grams for Cool. 4° C EPA 286.2 or EPA 7911, 

solid samples 
Furnace AA 

Zinc (Zn)·· 100 ml for liquid sample Plastic or Glass HNO,to pH <2 6 months EPA 289.1 or EPA 7950, 
flameAA I 

Approximalely 5 grams for Cool, 4° C EPA 289.2. furnace AA 

I 
solid sampl.,1S __ - .. 

.. Each metal can also be analyzed by EPA 200.7, EPA 6010A, or EPA 6020. 
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Laucks Testing Laboratories, Inc. 

E. GENERAL: MINERAL ANAL YSIS/vOLA TILES - DRINKING WATER or TITLE 22 CAUDOHS 

PARAMETER MINIMUM VOLUME CONTAINER PRESERVATION MAXIMUM HOLDING METHOD FOR 
REQUIRED TIME ANALYSIS 

Complete General Mineral 1 ·2li1ers Plastic or Glass Cool, 4° C, additional - -
Analysis preservation depends on 

the analyte list 
pH SOml Plastic or Glass None Immediate EPA Method 150.1 

pH Meier 
Alkalinity 50·1ooml . Plastic or Glass Cool, 4° C 14 days EPA Melhod 310.1 

Titrlmelrlc Melhod 
Calcium·· looml Plastic or Glass HNO. to pH <2 6monlhs Flame M EPA 215.1 
Chloride 50·1OOml ... Plasllc or Glass Cool, 4° C 28 days EPA Melhod 325.3 , 

Tilrimetric Method 
Copper·· looml Plastic or Glass HNO.to pH <2 6 months Flame M EPA 220.1 
MBAS SOOml Plastic or Glass Cool, 4° C 48 hours EPA Method 425.1 

Colorimetric 

Iron·· lOOml Plastic or Glass HNO. to pH <2 6 monlhs Flame M EPA 236.1 
Magnesium·· 100ml Plastic or Glass HNO. 10 pH <2 6 monlhs Flame M EPA 242.1 
Manganese·· 100ml Plastic or Glass HNO. to pH <2 6monlhs Flame M EPA 243.1 
Sodium·· 100ml Plasllc or Glass tlNOI 10 pH <2 6 months Flame M EPA 273.1 
Sulfate 50·100 m1 Plastic or Glass Cool, 4° C 28 days EPA 375.4 Turbidimetric 
Electrical Conduclivi1y 50·1QOml Plastic or Glass Cool, 4° C 24 hrs. or filler EPA Method 120.1 

ECWaier 
Tolal Dissolved Solids lOOml Plastic or Glass Cool, 4° C 7 days EPA Method 160.1 

Gravlmelric 
Tolal Hardness 50· lOOml Plastic or Glass HNO. to pH <2 6 months EPA Method 130.2 

Titr!metrlc 
Standard Method 314·A 
Calculation 

" Zinc~· looml Plastic or Glass HNO.lopH <2 6monlhs Flame M EPA 289.1 

Volatile Organics (VOAs) 2 • 40 ml containers Glass, Cap lenon·lined, 40 No headspace, HCI to 14 days EPA Melhod 524.2 
mi. pH<2, If residual chlorine 

Ihen preserve with Na2S0. 
or Ascorbic Acid 
Wash. Siale • No 
headspace and tiCllo pH 
<2 only_ 

----------

•• Each metal can also be analyzed by EPA 200.7 or EPA 6010A . 

• . 'PI ·sc.doc,Revision 1, 3/26/96 
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Laucks Testing Laboratories, Inc. 

F. INORGRANIC ANALYSIS: DRINKING WATER or TITLE 22 - CAUDOHS 
, 

PARAMETER MINIMUM VOLUME CONTAINER PRESERVATION MAXIMUM HOLDING METHOD FOR 

REQUIRED 
TIME ANALYSIS 

Arsenic·· lOOml Plastic or Glass HNO,topH <2 6 months EPA 206.3. 
FurnaceAA 

Barium·· looml Plaslic or Glass HNO,to pH <2 6 months EPA 208.1. 

. .FlameAA 

Cadmium·· l00ml Plastic or Glass HNO, to pH <2 6 months EPA 213.1 • Flame AA or 

,~ 
EPA 218.2. Furnace AA 

.,;;..-' 

Chromium·· looml .. Plastic or Glass HNO, 10 pH <2 8 months EPA 218.1. Flame AA 

, EPA 218.2. Furnace AA 
:... 
'f 

Lead·· l00ml Plastic or Glass HNO,lopH <2 8 months EPA 239.2, 
.... :;" 

Furnace AA 
......... ~ 

MerclllY. l00ml Plastic or Glass HNO,topH <2 28 days EPA 245.1 ,Cold Vapor 

Selenium·· l00ml Plastic or Glass HNO, to pH <2 8 months EPA 270.2 ,Furnace AA 

Silver·· looml Plastic or Glass HNO, to pH <2 8 months EPA 272.1 ,Flame AA 

Nitrale-Nitrogen SOml Plastic or Glass Cool, 4° C add H2SO. to 14 days EPA 352.1, Brucine 

pi .. <2 Sulfate '. 
~~ 

Cool, 4° C 48 hours EPA 353.3, Cadmium 
Reduction ( . 

Fluoride 300ml Plastic or Glass None 28 days EPA 340.2, 
Ion Selective Electrode 

•• Each metal can also be analyzed by EPA 200.7 or EPA 200.B. 

G. GENERAL PHYSICAL ANALYSIS: DRINKING WATER or TITLE 22 - CAUDOHS 

PARAMETER VOLUME REQUIRED CONTAINER PRESERVATION MAXIMUM HOLDING METHOD FOR 

TIME ANALYSIS 

Color SOml Plastic or Glass Cool. 4° C 48 hours EPA Method 110.2 

Odor 200ml Plasllc or Glass Cool. 4· C 48 hours EPA Melhod 180.1. 
Threshold Odor 

Turbidity looml Plastic or Glass Cool,4°C 48 hours EPA Method 180.1, 
Nephelometric 

- ~ 
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Laucks Testing· Laboratories, Inc. 

. H. . GENERAL WET CHEMISTRY AND MISCELLANEOUS ANALYSIS 

PARAMETER MINIMUM VOLUME CONTAINER PRESERVATION MAXIMUM HOLDING METHOD FOR 
REQUIRED TIME ANALYSIS 

Acidity 100mi Plasllc or Glass Cool. 4° C 14 days EPA 305.1. Tilrlmelrlc 
Alkalinily 50-1ooml Plaslic or Glass Cool. 4° C 14 days EPA 310.1 .Tilrlmelrlc 
Ammonia Nitrogen 100mi Plastic or Glass Cool. 4° C 28 days EPA 350.1. Colorimelrlc 

HJSO. to pH <2 
BOD I liter Plaslic or Glass Cool. 4° C 48 hours EPA 405.1 

Boron looml Plastic None 28 days EPA 212.3 .Curcumln 
Chloride 100m! Plaslic or Glass None 28 days EPA Method.325.3. 

Mercuric Nitrate or 

... EPA 300.0. Ion . Chromatography 

COD 20ml Plastic or Glas.s Cool. 4· C 28 days EPA Methods 410.4. 
HJSO. to pH <2 Colorimetric 

Coliform lOOml Sterilized Plastic Bottles Cool. 4° C 6 hours or 30 hours Standard Method 909A or 
Fecal Coliform NaJ5l 0, preserved for depending on Ihe test 90SC 

presence of free chlorine requested 

Color 50ml Plastic or Glass Cool. 4° C 48 hours EPA 110.2 or 110.3 

Cyanide 500 nil Plastic or Glass Cool. 4° C . 14 days EPA 335.l. Colorimetric. 
Naml to pH >12 

Electrical Conducllvily 50- 100 ml Plastic or Glass Cool. 4° C 28 days EPA 120.1, 

I EC Meter 

Fluorides lOOm! Plasllc or Glass None 28 days EPAl40.2, 
Ion Specific Electrode or 
EPA loo.O, Ion 
Chromalography 

MBAS Sooml Plastic or Glass COol. 4° C 48 hours EPA 42S.1, 
Colorimetric 

• • i • Panea 1 ~ nf l' ,...I I~" rfn" "o"JC!inn 1 ~I?~/Q~ 
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Laucks Testing Laboratories, Inc. 
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H. GENERAL WET CHEMISTRY AND MISCELLANEOUS ANALYSIS (continued) 

PARAMETER MINIMUM VOLUME CONTAINER PRESERVATION 

REQUIRED 

Nilrate Nitrogen 100ml Plastic or Glass Cool, 4° C 

Nitrate Nilrlte Nitrogen . 100ml Plastic or Glass Cool, 4° C 
Add HISO. to pH <2 

Nitrile Nitrogen 50ml Plastic or Glass Cool, 4° C 

Odor 200ml Plastic or Glass Cool, 4° C 

Oil and Grease 1 liter Glass Cool, 4° C 
Add HISO. to pli <2 

Orthophosphate 50ml , Plastic or Glass Cool, 4° C 

pH 50ml Plastic or Glass None 

Phenolics SOOml Glass Cool, 4° C 
Add HzSO. to pH <2 

Radioactivity 1-18 liters Plastic or Glass HCI or HNO, • to pH <2 

Glass only for Trilium ·Some exceptions 

Silica 50ml Plasllc Cool, 4° C 

Sulfates 50 ml- 100 mI Plasllc orGlas! Cool, 4° C 

Sulfides 500ml Plastic or Glass NaOH to pH >9 
2 ml Zinc Acelale 
Cool, 4° C 

Sulfites 50ml Plasllc or Glass None 

TOC 25ml Plastic or Glass Cool, 4° C 
H2S04 10 ~H <2 

Tolal Dissolved Solids 100ml Plastic or Glass Cool, 4° C 

-

, 

MAXIMUM HOLDING METHOD FOR 

TIME ANALYSIS 

14 days - EPA 300.0, Ion 
Chromatography 

14 days EPA 353.3, Cadmium 
Reduction 

48 hours EPA 354.1, 
SPeclrol>hotometric 

24 hours EPA 140.1 

28 days EPA413.1, 
Gravimetric 

48 hours EPA 365.2, Ascorbic Acid 

Immediate EPA Method 150.1, 
pH Meter 

28 days EPA 420.1, I 

, 
.-.:.t .. . :;~, 

4-AAP 

- Standard Method 701 . 

.' 
28 days EPA 370.1, 

Colorimetric 

Flame M Method 

28 days EPA 375.4, Turbidimetric I 

or 
EPA 300.0, Ion 
Chromalography 

7 days EPA 376.1 ,Titrimetrlc 

Immedlale EPA 377.1 ,Tllrimetrlc 

28 days EPA 415.2, 
TOC Analyzer 

7 days EPA 160.1, 
Gravimetric 
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Laucks Testing Laboratories, Inc. 

H. GENERAL WET CHEMISTRY AND MISCELLANEOUS ANALYSIS (continued) 

PARAMETER MINIMUM VOLUME CONTAINER PRESERVATION MAXIMUM HOLDING METHOD FOR 
REQUIRED TIME ANALYSIS 

Tolal Hardness 50-UK) mI Plastic or Glass HNO,lo pH <2 6monlhs EPA 130.2, Tilrlmelrlc 
Slandard Melhod 314-A - Calculation 

Tolal Kjeldahl Nitrogen 1 liler Plastic or Glass Cool,4°C 28 days EPA 351.4, 
Add H2S04 10 pH <2 Ion Specific Electrode 

Tolal Organic Nilrogen 1 liler Plastic or Glass Cool, 4° C 28 days EPA 351.4 and EPA 350.3 
TON· TKN·NH,-N Add H,S04 10 pH <2 
Tolal Pelroleum 400 milo 1 liler Glass CooI,4u C 14 days, bullhls may vary WTPH-HClD by GCIFID 
Hydrocarbons Scan, by 

Approximalely 50 gTams 
belween slales so or 

GC regulations musl be Modlned Melhod 8015, GC 
for a solid sample consulted 

Tolal Pelroleum 40ml Glass Cool, 4u C, Melhanol 14 days WTPH-G by purge and 
Hydrocarbons as Gas, by preservallon may be a - lrapGClFlD 
GC requlremenl of some or 

slales so slale regulallons Modified Melhod 8015, 
musl be consulted GClFID 

Approxlmalely 20 grams CooI,4uC 
for a solid sample 

Tolal Pelroleum IIi1er Glass CooI,4u C 14 days WTPH-D by GC/FID 
Hydrocarbons as Diesel, or , 

I 
byGC Approxbnalely 50 grams Modlned Melhod 8015, I 

I 
for a solid sample GC/FlD 

Tolal Phosphale 50mI . Plastic or Glass Cool, 4· C 28 days EPA 365.4, 
, Add H~SO. 10 pH <2 Colorimetric 

Tolal Residue l00ml Plasllc or Glass Cool, 4° C 7 days EPA 160.3, 
Gravlmelric 

Tolal Settleable Solids 1 Iiler Plastic or Glass Cool, 4° C 48 hours EPA 160.5, 
ImhoHCone 

Total Suspended Solids l00ml Plastic or Glass Cool, 4° C 7 days EPA 160.2, 
Gravbnelrlc 

Tolal Volalile Solids l00ml Plasllc or Glass Cool, 4° C 7 days EPA 160.4, 
Add H,SO. 10 pH <2 Gravbnelrlc 

TOX 500ml Amber Glass, Tenon Cool, 4° C 7 days EPA 450.1 or EPA 9020, 
, Septum Add H,SO. 10 pH <2 lOX Analyzer 

Turbidity l00ml Plasllc or Glass Cool, 4° C 48 hours EPA 180.1 

• ,.... ,,.. ;...,..,.. O ... "j",j"," 1 'l'''~'n~ •• Dono 1 <; nf 1 f/I 
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1. Introduction and Scope 

1.1. Method Description 

1.1.1 The project manager (PM) or their designee reviews the LIMS computer entry 

versus the chain-of-custody (CDC) for accuracy. This should be done as soon as 

practical and within twenty-four hours (24) of sample receipt. . 

1.1.2 This method is restricted to use by the person (usually a project manager) who 

performed the work order transmittal. 

1.2. Definition of Terms 
• I 

1.2.1: SDG - Sample Delivery Group 

Projqc - Project QC section of the LlMS. 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. Equipment List 

2.1. Equipment 

2.1.1. The person performing this procedure must have access to a computer which is 

connected to the LWS. 

3. Operation .procedures 

3.1. Reviewing the SDG Entry in LIMS 

3.1.1 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(I): SDG HCST4. See Appendix I for an example. 

3.1.2 In the SDG verify that all the samples have been entered and that the correct 

'fraction' of the SDG (I.G, 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 

Lauch Testillg Lah()r£llOrie~·. Inc. 
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. fractions which rriight 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'!, 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 
fraction of' a SDG will be displayed. The first fraction is determlned alphabetically 
based upon the letter associated with an analysis. For· instance, if a work order has 
analyses for GC analysis (G), metals (1) and P AHs (P), the fraCtions of a SDG 
would be listed in LIMS with GC analyses first. metals second, and P AHs last. 

3.1.4. 

The information contained on the first page is: 

• Laucks sample ID 
• QC Designations 
• Client'ID 
• Matrix 

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. Exam pie - GSIO 1 G (GC 
fraction), GSIO II (inorganics fractions). See pages 1,2 and 3 of Appendix 1 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 Rec,ipt) and date collected information. 

3.1.6 The third page ofa 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 _ 

Lwu:h Testill!! Luhor"'ories. fllC:. 
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be displayed. '[F6] controls the page selection of the SDG, [F3] and [F4] 

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 [FI] untihhe J(I): prompt is displayed. 

Entering a Work Order into 'Projqc' ofLllvlS 

3.2.1 At the J( 1): 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 is similar. This wi)] bring up the projqc in the vicinity of the name which is 

desired. The cursor is moved up. [F3], or down, [F4}. to the desired name. 

The projqc names will be displayed in the far left column orthe 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. 

.. ., .. 

.J ._ . .J 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 afPropriate c,olumns. These dates are displayed in Projqc as 

'Office' and 'Client' respectively. See page 1 of Appendix II. Enter [FS] to save 

these changes. 

3.2.4 SDG closure is determined by several factors: 

• The number of samples in the SDG. per the EP A definition. should not 

contain more than twenty samples of the same matrix received over a 

period of not more than 14 calendar days. ' 

• If it is known that more samples will be arriving for the same project in 

less than fourteen days, and the SDG is not full. it may be desirable to 

maintain the SDG in 'o'pen' status until arrival of the next samples. 

Lauch Tt!sli"g L'7horalOries. fllC:. 
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• If the client desires a fast T AT for the hardcopy package, the SDG 
should be closed regardless of the number of samples in it. 

These ~e 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 reponing department. 

3.2.6 Finally, the paperwork is submitted to the reponing department detailing the 
nature arid status (open or closed) of an SDG. The forms submitted would be ~he 
following, arranged in the order listed below: 

• 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 ITI for examples of these forms . 

3.3 Creating a New Projqc 

3.3.1· When a new project$ommences. it may be necessary to create a new entry in 
Projqc. The factors which would determine if this is necessary may include the 
following: 

• The complexity of the project 
• The duration of the project 
• How many laboratory depanments are affected by the project 

e, 

. Projqcentries 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 LIMS and is a valuable form of communication for project 
requirements. However. it does not take the place of kick-off meetings for e 
projects or e-'mail regarding specific samples problems .. 

Lallcks Testing Lahoratories. fllc. 
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3.3.2 To create a.new projqc entry, enter [projqc] at the 1(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 .. 

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 of the projqc header. Enter 

. the correct information for these questions (QAPP'?, pHlTemp?). This would 

usually be 'yes'. ifth~ project is CLP or US ACE. (US Army Corps of Engineers) . 

3.3.5 Due to software complications,.in the field 'Sort by (W/S):' it is best to enter [N] . 

3.3.6 Enter [FS] 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: 

• Results TA-rt(Fax) 
• . Report TAT (hardcopy) 

• Deliverables - CLP, L TL (Laucks Testing Laboratory or non-CLP) 

• MPR - Monthly Progress Report (required for HAZWRAP projects) 

• EDD deliverables - CLP or LTL (any non-CLP, custom EDO) 

• Deliverables Comments - Any special project comments 

• Penalties - enter any applicable penalties here 

Enter [FS] to save this information . 

Lauch Testing Lahoratories, Illc. 
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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 overview. See page three of Appendix ll. 
The infonmition contained here is: 

• Client name 
• Project Name 
• Overview 
• Schedule 
• Analytes 
• Protocol 

• QC 
• Turnaround 
• Penalties 

• CROLs 
• . Holding Times 
• Deliverables 
• Additional Comments ., 

After entering this information. enter [F8] to save it. It may be advantageous to enter [F8] 
periodically as the information is entered to prevent loss in the event of a power surge .. 

Laucks Tf!Slillg LaboraIOrif!s. Jm:. 
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GSIOl 
KEYS 

GLS08S 
GLS08T 
GLS08V 
GLS09E 
GLS.091 . 
GLS090 
GLS09P 
GLS09S 
GLS09T 
GLS09V 
GSI01G 
GSI01I 
GSI01P 
GSI01V 
GSI02G 
GSI02I 
GSI02P 
GSI02V 
GSIOJG 

SDG Group 
Frac-:ion 
Projec-:. 
PROJQC ID 

GSI01 
Si SPVMI'!'O 

SDG Data.base 
Date Due: 11/10/95 

: AFC;;E/Chanute 
: GS CHANUTE -

952 Client: 
Max. Samps: II 

Work Samp 

C=eat:ed: 
Updated: , 4 

10/!2 
10/23 

Ord Num QC -- Client ID .Mat TS pH 
Associate 

Blank 

9510423 Ql _B~9=5_2~/&S=B_~~9=5=2_-_1~/S=S~4~,6~-~8~/~LK~ _____ ~ 88 
9510423 QZ B952/SB-952-1/Ss9,16-18/LK ~ ~ 
9510423 Q2 _B~9=5~2~/=S~B_-~9=5&2-~2~/S~S~4~,6~-~8ul~LK~ _____ ' ~ 8J 
9510423 Q! _B~9~5&2~/=SB=--~9=5~2-~2~/S~S~5~,8~-~1~0~1~L~K~ ___ S 84 
95104:34.Ql. B952lSE-952-10/SS8,14-16LK S 84 
95104:34 ~ &B~9=5=2_I=S=B_-~9=5_2_-~3~/=SS=3~,4~-~6~/~L_K _______ ~ ~ 
9510434 Ql HL B 52/SB-952-3/SS6,lO-12/LK S ~ 
9510434 ~ ~ CH-5092500-S-S?OON-;RB-1 W 
9510434 Q2 CH-POT-fB-1 H 
9510434 07 CH-ASIM-5092500-fB-1 H 
9510459 B952/SB-952-4/SS4,6-8/LK S ~. 
9510459 B952/Sp-952-4/SS7,12-14/LK ~ ~ 

9510459 Q! 

9510459 08 
9510459 09 
9510497 01 
9510497 .Q1. 
9510540 Ql. 

9510540 Ql. 

-~B~9=5~2~/=S~B_-~9=5&2_-~5~/S~S~4~,6~-~8u/~LK~·~ ___ -s=a7-
B952/SB-952-S/SS6,10-12/LK S 87 

=B~9=5=2~/=SB=-_9~52_-_6 __ /S~S~4~,~6_-~8~/~L~K~ ___ S 84 
B952/SB-952-6/SS6,lO-12/LK 5 90 
~B~9=5=2~/=S=B_-~9=5=2_-~7~/S=S=3~,4~-~6u/~L=K~ ___ S 89 

.B952/SB-952-7/SS8/4-16/LK S ~ 
~B~9=5=2~/=S=B_-~9~5&2-_a~/S~S~3~,~4~.~0~-~6~.~0~ ___ a 90 

=B~9=5=2~/=SB=--~9~52&-_~~/S~S~6~!~2~O~.~O~-~1~2~ ___ ~ 2Q 

Page 1 

BI018GSVS' 
BI018GSVS' 
~J.018GSVS' 
B1018GSVS' 
B1018GSVS' 
B1018GSVS: 
B1018GSVS: 
BI017GSvw. 
B1017GSYW; 
B1017Gsvw. 
B1018GSVSj 
B101aGSVS~ 

-BI018GSVSl 
B1018GSVS'l 

B1018GSVS'l 
B1018GSVS'l 
BI018GSVS1 

:!O~BIS' 018 

B1018GSVS~ 

. e. 
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- SOG Oa~abase Repo~ 
Page 2 

Da~e Due: 11/10/95 

Report Date: 01/25/96 

SDG Group 
Fraction 
Projec: AFC;~(C~anu~e 952 Clien~: ;G~S·~+~(~~_~H~B~0&1~5_'~JP~4 ___ 

SAS Number: Case Number: _____ 

Work Samp Date 
Ord Num VTSR Ccllec:ed 

9510423-01 10/11/95 10/10/95 

9510423-02 10/11/95 10/10/95 

9510423-03 10/11/95.10/10/95 

9510423-04 10/11/95 10/10/95 

9510434-01 10/12/95 10/11/95 

9510434-02 10/12/95 10/11/95 

9510434-03 10/12/95 10/11/95 

9510434-05 10/12/95 10/10/95 

9510434-06 10/12/95 10/10/95 

9510434-07 10/12/95 10/10/95 

9510459-01 10/13/95 10/11/95 

9510459-02 10/13/95 10/11/95 

9510459-03 10/13/95 10/11/95 

9510459-04 10/13/95 10/11/95 

9510459-07 10/13/95 10/12/95 

95104S9-U~ 10/13/95 lO/12/95 

9510459-09 :0/13/95 10/12/95 

9510497-01 10/14/95 10/12/95 

9510497-02 10114/95 10/12/95 

9510540-01 10/17/95 10/15/95 

9510540-02 10/17/95 10/15/95 

Page 2 
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GSI01 
¥ 

SDG Da~abase Repo~ 
Paqa 3 

Da~8 Due: 11/10/95 

Rapor: Da~.: 01/25/96 

SDG Group 
l'raC1:ion 
Proje~ AFcp:IChanu~e 952 C1ien~: GSI (IPH 8015) JP4 
SAS Number: case Number: 

Work samp Fractions 
Ora Num JP4 __________ ~ 

9510423-01 
9510423-02 
9510423-03 
9510423-04 
9510434-01 
9510434-02 
9510434-03 
95l0434-05 

. 9510434-06 
9510434-07 
9510459-01 
9510459-02 
9510459-03 
9510459-04 
9510459-07 
9510459-08 
9510459-09 
95l0497-01 
9510497-02 
95l0540-01 
9510540-02 

Commenes: 

x 
x 
x 
x 
x 
X 

X 

'X 

X 
X 

X 

X 
X 

X 

X 

X 

X 

X 

X 

X 

X 

'-

-

- -

4·· 
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KEYS 
,..- -080 

• 08P 
~S08S 

GLS08T 
GLS08V 
GLS09E 
GLS09I 
GLS090 
GLS09P 
GLS09S 
GLS09T 
GLS09V 
GSI01G 
GSI01I 
GSI01P 
GSI01V 
GSI02G 
GSI021 
GSI02P 

SDG Group 
Fraction 
Projec't 
PROJQC IO 

Comments: 

SDG Database 

GSI01 Date Due: 11/10/95 Created: 10/12/9~ 

I SPVMITO 
Updated: 10/17/9' 

AFCEE/Chanute 952 Client: GSI (Inorganic) 

GS_CHANUTE Max. Samps: ~ 

Use Control F6 for more PROJOC details. 

F7=Del,/n,Name . 8.=Write,/n,In_use 9=Print, Db_enter?, Keys? lO=More,Help 

.~ 
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OHM . 
KEYS 

•

:'1 ~C_KANANN 
: MANANNS 

r-=!C-MANANNW 

• 

• 

~ 
laC ARCO 

, LOW:AFB_IN 
LOW AFB OR 
MCc:HORDAFB 
MCCHORDLl'M 
METRO TBT 
OHH-On:r!: 
OHM-SITEA 
OHM-SITU 
PASCO AIR 
PASCO-P 
PASCO-S 
PASCO-W 
Q CITY F 
SKAGIT­
SODAS PRING 

F7=Del, , Name 

" 

Project QC Requirements Data~ase ============= 
Proj Name: OHM-HAWAII Client Code: OHM_HAWAII Created: 

Cese: UST,sites ' Updated: 

QAPP? 1. pH/Temp? 1. Sert ~y (WlS): H By 

Ord#' Last Oate SDG# 
9512516 12/19/9SHI033 
9601349 01/22/96 HI034 
9601351 01/10/96HI035 
9601587 01/22/96 HI034 

== - -

Office Client 
01/31/96 02/02/96 
02/20/96 02/22/96 

02/20/96 02/22/96 

-

Matrix 
W S 0 
-l--1 
...J....1. 
~ 
~~ 

-= = -

1,/19· 
01/2 2 
DIANA 

8=write, ,In_use 9=Print,Help menu,PrtSe . 10=Mere,Help,KE 

Page 1 

.: 



OHM 
Ia:YS 

HCMANANN 
HC-MANANNS 
HC-MANANNW 
laC ARCO 
LOW-AFB IN 
LOW-AFB-OR 
MCcHORDAFB 
MCCHORDLTM 
METRO TBT 
OBH-OOrI· 
OHM-SITU 
OHM-SITU 
PASCO AIR 
PASCO-P 
PASCO-S 
PASCO-W 
Q CITY F 
SKAGIT­
SODAS PRING 

F7=Oel"Name 

.' 

Project QC Requirements Oatabase 
Proj Name: OHM-HAWAII Client Code: OHM HAWAII created: 
Oesc: USI sites Updated: 
QAPP? ~ pH/Temp? ~ Sort by (W/S): H By 

Results turnaround 
Report turnaround 

-2. WORK. DAYS 
~ CAL.DAYS 

Oeliverables 
LTL report . 
"CLP" report X 
MPR required 
CLP disk 

Penalties 

LTL disk 
O.ther 
Other 

Oeliverables comments 

8=write"In_use 9=Print,Help menu,PrtSc 1 O=More, Help, Ke~ 

.~ 

Page 2 

• . ~ 



• • .. 

•• .., 

• 

Fite: Y:OHM-KAWAII.Pct 

Du.: 01/24/96 

Pl"Oject It ... : UST Sites in Hawai i 

Schedule 

") 

Analyus 

Protocol 

ac 

Turnaround 

~ project consists of Soi l gmples, 10: waur/r;nsate SMlPles 

Delivery of s8III)les over 6 ...,~. Weeltly sdladul. wi II be 

obtained one week in adVance of s.nple ~eipts. 

water 

29- BTE samgles via 8020 

36- 8015 Mod (TPH gas or dies.l or 418.1' 

'7- 6010 for Pb, Cd, cr 

30- 8310 Naenthalene, Acen.J)rIthene, Fluoranthene, and low level 

Benzo(a)pyrene 

7· 8080 Low leYel PCBs ZL to 1mL 

7- 8010 tetrachloroethylene, and '11-trichloroethane 

10- 1020 flammability 

1- HPI.C (method s~lied by client Zl16, for PCCN and 

2-n;trodipnenylamine, S~les to IrriYe Ifter March 

5- 6010 Pb only 

Soil 
260- BTE samoles vi. 8020 

327· a015 Mod (TPH ;as or. diesel or 418.1' 

152- 6010 for Pb, Cd, Cr 

264- 8310 ,.achtllalene, Acenactlthene, Fluoranthene, and 

8enzo(l)pyrene 

60· e 8080 PCBs 

7· 8010 tetrachloroethylene, tand ',1-trichloroethane 

10- 1020 fl8lllllaDilit:y -" 

3· HPI.C (method SUl:ll'lied by c'"ient 2116) for PCiDII ind 

2·nitroaipttenyl_ine, s-q,les to arrive Iftlr Narch 

40· 6010 Pb only 

SW-846 with NEESA I.evel C dau pacltag.. See me if·you need a 

CODY Of the NE!SA ~eQUirements. I have the Jun. as version. 

Sitl specific ac reQUired. Batc~ in SDGs. 

Yesl Sn handout suemitted to: 

JM8,"N,Bill,BarbH,~,CD,"S,
~IK,PJ,TM,SO 

FAX 7 ..arldng dayS ~rOlll slllS)l. rec.ipt Hard CODY 30 calenc:ar 

dayS tram SDG closure enD Not appl icable 

Page 3 
e. 



File: Y:OHM-HAWAll.PCC 

Dan: 01/24/96 

P_lti .. 

ClDLs Yest 5_ 181nl_ det~;an liarits in h..aaut sul:D1t1:lG to; 
JMB,~N,afll,Bar=M,MC,CD,MS,Mlt,PJ,TM;1O 

Holding Tillie: lautine 5\1-8/06 fl"Clll coll~;an. 

Del ivenD.lea: NEESA Level C 

UPDATES will be added (wi~ the date) to this file. 

PIIII, see MarkS regarding special test cades for law. level _tals prep I Scalett'dng 
like, LXWM1 for the dlgest;on. Also, these samples will be batched in SOGs. 
See MartS. 

First tentative schedule st.rting 3/2 or 3/3: 

90 soils· ITE (8020) • X 
40 sails· TPH Gas 
50 soils· TPH Diesel OR 418.1 
50 soils· 8310 PAHs 
40 soils· Pb only (6010) 

3/15/95 sh: 

Art T.adeo reQUested pricing for TC1.P Pb, Cd, and Cr (to CCIIIPly with TCUI 
regulations). 1 provided prlc;ng for soils at "30.00 _ • 

10/26195 ds 

Oat. paeks .re to be sent to: 

Iti. Osgood 

OHM 

20015 72nd iv •• S 

'ent, 1M 98032 

.... 

leperts are to be t.aed to Bob looks at 808-682·1880 in HI. 

e 

e 

e. 



SOP No: LTL-4103 

Revision: 0 

e. 
Date: 4/09/96 

Page: 11 of 11 
Replaces: None 

Appendix ill 

e. Example of SDG Paperwork 

t· 

e., 
Laucks Testing Lahoralories. Illc. 



Due to affic:: :J..( 1-ICf (, 

Due ta~ jJ~t1 r, 

E.D.D.= yes 0 C=cm or a.! (c!:Jr:!4 aM) lID ar'" 

Fun De:M::abies1 yes ~ 1m 0 • If=. wtm:bz::z:l:zsimv daza ~ :tqUize:4J ______________ _ 

SpcCIL pactav liiiqw::m: 

~. 

.~c== !:ocym •• , ~ ___ _ .,~ 
.. , 

'! .• -0' . .. 



-
111"11 11':;5 " 

II' 'I'll 11014: 

"ntl.lECl HII ... E: 

SAMPlE 10 I lOCA11Otf . 

J~F" (l," tOt)-- Ol08'lL. 

'''"''''UI"l'ij-'' 1I •• a"''' 1k4 , :J(J LalIC'-; 
wonK OllllEn 101 0 JI. . -2 , «) 3 "I\OE I OF I,. . 

-~- -'--"- --- -- -. '-'-'-- -L - - 'IMlinu I Ilhnrnlnrles. Inc. 

/
_ Cl'_ rl ~ SUBMITTED AT: .t~';I." ..... ,. '-.,"~ "''' ....... : .. , ..... , I\\;~;-"" 

OAIE __ -_U __ .. ______ .__ t I."", It.' ..... \ .. \ ........ " \ .... 'to I ••••• ,~ k.'I:\ 1.'\ ,-.! I'h'" 

r "K. 1O!6Ht rr 
f il _8,o-1111U~ 

---------------1---1 .-.-.- --· __ .·--·.--1--1--1 -._.-_. 

----1--1--1--1--1·--. --.• --. 

, IJ!;E ()fIE IItIE rEn SAMrlE. 

? OF. !;rECIFIC IN 1 ES' nEatlE9'8. 

1 CIIECK OfF 1fA'S to DE rEnFOIlMEO 

ron EACIl SAMrlE. 

._--..,;.~~J)~. (yt., .~t'~tJ,.J . 

---------1--

AllonESS 

S'fAiE,1ii'·------ .--.----- --_. ----

q ~IIIIII~ I I fin Sill II 

ffi OAYS I',f)'~ ~tll" 
[1 SIO 10 I I II~YS 

U OIIIFIl 

In:mcnu .- '-1, /tIht; .. 

ClIIIIII"" 1I!;tOUYSf"ISl 

I I VI": I I uo I IliA 

!:'III'I'II'VIII 
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Lomcks Tf!SCing LlJDurt1ZDries. Inc. 
S,L~/PLE RECEIPT LOG (1) LV 

!t:'~_I::=")& Initi:li ODce s:unpies ~ checked in __ _ 

No,,-Conformance: ( s~· 

o (1) 
0/ (2) 
liT r.n 

Not enough sampie scm fcr p~ :umJysis.~. • 
Sampie aoaie r==ived brake ;md/or c::::z;I act· CICt. ~. __________ _ 

CustDCiy SC11: Abscnt_ ~tIInc1c:_ Pn:s=uIBrekcl __ _ 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

(") AZl'f tcm~ out at CDmpW1Dc:: _______________ _ 

(5) Sampie r=::M:c1 ouaic1= of hoi ding time. ____ ------:.-----
(6) ~je not j:lre~· pr=crvea. pH. _. Wreng ~ve usec1. ______ ~-
(7). illegibie sampie numbe:s or I:bei n:tissu1g ~m bottJC5. ___________ _ 

(8) Idcntificmon an bettJe same :JS ide:ui:fic:mon on ~ric: ~-e:s:_no:_· __ _ 
(9) Incompie= insuuc:1oDS r:::::v=i 'Mth ~i=SI. Le.. 

no ReqUest for .~ysis. no C"1lO1in~_C~. _____________ _ 

(10) Sam;lles re::;vcd in impra~ CCDr:W2c:. ___ ---------------
(11) Sampies llc!d in iicici before n=:pt by L:lD. Da~"S (spc:::!ly) __________ _ 

(12l Air Bubbi=s) in _at _ sampies for votWies ~~"sis. __________ _ 
(13) OthCf _________________________ _ 

CORRECTTVE .4.C770tV: (ClC::k :.ppiic::ble ite::1ls)) 

Currecrion :lction t:IkCD b~ 
IniriaJs Date o (1) Client :monnea \'C:tInlly ,CUe:u Se:vtC::Sl. o l::) Client imorme:1 by me:n0l1e:t:::f:L"C cQic:u 5cr'\~C:::S1. 

o 0) Sample proc:sscd -:IS n:::m:a- (Sample E:my). 
o (ol> Rc-sampling requcsz=1 ai diem (Cllc:zl Servic:s). 
o (5) Sam¢cs pJac:d -CD hold.- until tizrth=' acti= (Sample Emy/ClicDt Sc::vic:s).,____ __ 
o (6) Non: IN NARRAnvc:. Se: ~.pH login sh.c::t. (SampJe Eaay). __ _ o (7) Other (SpeCfy) _____________ _ 

e. 

e. 

• WIlC.:l .:lmpic:: \ WIUWl :.;. ~W'S ili U&lUQw·crm:w::: iC"'''·;U-Ol ~ QA. .On!PJl.iU to Oe rol"\41ni.c=i to imu.a.tDr to be 
indndcd ill tr.lDsmiaal file.· .. . . -
CQmme:us: 

... 



e Lauc:ks Testing LaboraIOries, Inc., Suppl=e:m!l Sample Re--~ipt Log 

Jfo.=r Numix:t: f1~2It 

e 

Assigm:rl SDG Numb:: ~;...,. 

TeO'l "ne 

In;o I 
pRai~1)'p:r. 

.-
j I I I 

I l-ioU_" I ~l"'1 I I I I I 
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1. Introduction and Scope 

1.1 This SOP descibes the contents of the difi'erent levels ofrepons at Laucks'Testing 

Laboratories. Inc. 

1.2 Complete CLP-type data package (levelIV): 

1.3 

1.4 

A complete data package (level IV) submitted to a client consists of a cover page, a 

na..rrative, chain-of-custody copies. an index, and a separate section for each analytical 

fraction containing all forms and raw data. The entire package is paginated sequennaUy 

beginning with # 1. 

Forms only data package (levelllI): 

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 m contains forms generated from the database and Includes many 

of the forms in a level ill or IV package. The contents are indiCated in Appendix I and are 

not described further, 

t'.S Paper Job Report (level I): 

A "paper job" report is created for special chemistry and foqd chemistry and usually 

contains a fonnat specified by the client or results only. The contents are indicated in 

Appendix I and are not described further. 

2. Description of Contents of Level m and TV packages 

Detailed below are the elements that may be included in a level m or level IV package. 

Appendix I contains tables that signify whether an element is incorporated into a final 

report. Client specific requests may dictate that some elements may be added or deleted 

and these are documented during project initiation in the LIMs,system. 

LaucJcs Testing Laboratories. 1111. 
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SOP No: Ln.-4201 

. 2. 1 Cover Page 

Revision: 
Date: 

. Page: 
Replaces: 

The package cover page will contai~ the laboratory name, client name, work order 
numbers, SDG number and the date: 

2.2 Narrative 

2.2.1 Sample receipt and Identification: 

o 
1131/96 

40fl. 
non 

This section lists all client sample names. the corresponding laboratory sample names and 
the analyses requested for each sample. (The analyses are generally abbreviated to three 
letters.) . 

2.2.2 Analytical request key: 

This section defines the abbreviations listed in the above section. 

2.2.3 Sample Identification on F onns: 

This sections is used to explain any abbreviations to client sample names on any of the 
fonns (occasionally fonns software does not accommodate lengthy client sample I.D.s). 

2.2.4 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. 

2.2.S Specific remarks on organic analysis: . 

These are comments written for each organic analytical fraction describing any anomalies. 
deviations from the specified method. dillutions. holding time violations, corrective actions 
etc. These comments are written by the respective ·analystS. . 

2.2.6 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. 

2.2.7 Specific Remarks on inorganic analysis: • 
Laucks Testing Laboratories. Inc. 
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none 

These are comments wrinen for each inorganic analytical fraction describing anyan­

omalies,deviations from the specified method.dilution1s, holding time violations,cor­

rective actions etc. These comments arewnnen by the respective analysts. 

2.2.8 Release of data: 

This page is signed by both the respective project manager and the technical director. also 

. contained on this page is wonnation on who to contact regarding speci£c questions as 

well as the laboratory telephone and fax numbers 

2.3 Chain-of-Custody Copies: 

2.4 

This section contains the chains of custody received with the samples as weD the labora­

tory receipt and temperature logs. 

Inde:",: 
The index should list all data fractions and sub-fractions with the corresponding page 

numbers .. 

2.5 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 m (fonns only) organic data packages contain only the forms from these sections. 

N~ bench sheets or raw data are provided. 

OnJy Volatiles., Semi-volatiles and PesticidesIPCBs have official CLP fonn numbers and 

protocol. Every effon is made to ensure thai the same information appears on forms for 

I all other fractions.· ... 

NOTE: the fonn numbers that appear below are seen onJy on fonns for Volatiles, Semi· 

Volatiles and PesticidesIPCBs. Forms for all other fractions contain the same wonnation 

but n08cruaJ fonn numbers. 

Lauclcs Testing Laboratories. Inc. 



2.5.1 QCSumrnary: 

The QC Summary contains the following forms: 

a.) Fonn II: Surro'gate recovery report 

b.) Fonn m: MSMSD Recovery report 

c.) Blank spike report 

d.) Form IV: Method blank summary , 

e.) Fonn V: Tuning and Mass Calibration Standard 

f.) Fonn VIII: Internal standards Area Sunimary 

2.5.2 Sample Data: 

Sample data contains the following forms and data 

a.) Form I (analysis data sheet) including TICs 

b.) Raw Data 

2.5.3 Standards Data: 

SOP No: 
Revision: 
Date: 

'Page: 
Replaces: 

LTL-4201 
o 

1131/96 

60f1. 
non 

The standards data below are divided into two fonnats: VolatilelSemi-Volatile and pestA 

icideIPCB. Every effort is made to ensure that forms for all other fractions adhere close1J1111"" 

to whichever of the two fonnats is most applicable. 

2.5.3, I Volatile/Semi-Volatile 
a.) ,Fonn VI and Initial Calibration Data 

b.) Fonn VII and, Continuing Calibration Data 

2.5.3.2 PesticideIPCB 

2.5.4 Raw QC Data: 

a.) Form YIn: Pesticide Analytical Sequence 

b.) Form IX: Pesticide.IPCB Standards Summary 

c.) ~orm X: Pesti~deIPCB Identification (positive results) 

d.) Pesticide standard chromatograms and data system printouts for Eval-

uation of standard miX A.B. and C . 

e.) Pesticide standard chromatograms arid data system printouts for indi­

vidual standard mix A. and B 

f.) P~icide Stan~d Chromatograms and data system printouts for aU 

mUlti-response pesticidesIPCBs and quantitation standards 

g.) A copy of the computer reproduction or strip chart recorder output 

covering the 100 fold range 

• 
Lauch Testing Laboratories. Inc. 
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The Raw QC Data below are divided ~to three fonnatS: Volatile, Semi-Volatile. and all 

other fractions. 

2.5.4.1 Volatile 
a.) BFB 

1.) Bar graph spectrum 

2.) Mass listing . 

3.) RIC: Reconstructed 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 
l.} Bar graph spectrum 

2.) Mass listing 

3.) ruC: Reconstructed Total Ion Chromatogram 

b.) Blank Data 
1.) Fonn I including TICs 

2.) Raw data 

c.) Matrix Spike Data 

1.) Form I 
2.) Raw data 

... d.) Matrix Spike Duplicate Data 

1.) Fonn I 
2.) Raw data 

2.5.4.3 All other fractions 

. a.) Blank Data 

L) Fonn I 
. 2.) Raw data 

.. . ... 

Laucks Testing Laboratories. Inc. 



I Level I 

Narrative 
Chain-of-C ustodv Y 

'Method IY 
Reference 
Results V 
Surrmzate Rec. I 
Method Blank , 
Blank Spike 
MSIMSD 
Tune I 
Initial C alib. 
Cont. Calib. 
IS Area 
Raw Data 
Chromatosmuns 

Bench Sheets 

Appendix I 

Laucks Testing Laboratories 
Organics 

Levels of Reporting 

SOP No: 
Revision: 
Date: 
Page: 
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Level D I Level m I Level IV =aP 

IY 
Y IY Y 

Y 
IY 

Y 

Y IY Y 
y' IV Y 
Y IY Y 

Y IY Y 

Y - I Y Y 
Iv .Y 

Y Y 
Y Y 

Y 
Optional Y 
O~tional' Y 

Y 

LTI.-4201 
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Y indicates that this element is present in the hardcopy delivered to the dient 
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I Level I 

Narrative 
Chain-of-Custodv Y 

Method Y 

Reference 
Results Y 

Method Blank 
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MS/Dupe I 
MSIMSD 
ICV 
ICB 
CCV 

.. 

CCB 
CRA 
CRI 
Post Spike 

GFAAMSA 

ICP Ser. Dil'n. 

IDLs 
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Run LOll: 

Raw Data 
Bench Sheets 
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I Iy y 

Y Y 
Y Y 

.Y Y 
Y Y 
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Method Y 
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1.1.1 The purpose oftrus SOP is to define the procedures used in the inorganics department 

for the cleaning of glassware. The objective is to define a specific method of cleaning 

thilt is adapted to both the substances that are to be removed, and the determination to 

be performed. 

1.2 Definitions 

1.2.1 DIW = deionized water 

Za.. Equipment List and Standards 

2.1 Standard laboratory glassware, including but not limited to: 

2.1.1 Volumetric flasks 

Beakers 

Fwmels 
Separatory funnels 

Kjeldahl flasks 

Nessler tubes 

Erlenmeyer flasks 

Burets 
BOD bottles 

Distillation Apparatus 

l... Safety precautions and Waste Djsposal 

. 3.1 Safety Precautions 

3.1.1 Several cleaning procedures or soaking procedures require the use of a chromic acid 

cleaning solution, conceI¥i"ated HN03 or H2S04• USE APPROPRIATE SAFETY 

PRECAUTIONS FOR ACID USE! Wear safety glasses, lab coat, and gloves. 

3.1.2 Some oily samples or profile samples may require the use of acetone or chlorofonn to 

clean the glaSsware. AGAIN. USE APPROPRIATE SAFETY PRECAUTIONS FOR 

SOL VENT 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 1-3 hours. 

3.1.4 CAUTION: Be sure to evaporate any residual solvent from glassware before putting in 

muffle furnace . 

3.1.5· Do not put soft glass (non-pyrex, kimax, etc.) in'a muffle furnace or it will shatter. 

Take appropriate precautions with hot materials. 

Laucks Testing Laboratories. inc. 
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~ Operation procedures 

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 general use glassware. Specific 
cleaning procedures are listed by type of analysis. 

4.1.2 ALKALINITY 

4.1.2.1 Glassware Erlenmeyer flasks 

4.1.2.2' Buret 

4.1.2.3 Cleaning Procedures - Rinse with DIW. 

4.1.2.4 Air dry. 

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 pipenes 

4.1.4.3 Cleaning procedure - Wash with hot tap water and Alconox. 

4.1.4.4 Rinse with hot tap water. 

4.1.4.5 Rinse with DIW. 

4.1.4.6 Air dry. 

4.1.5 COD 

4.1.5.1 Procedure for Glassware Condensers, Erlenmeyer flasks, Buret 

4.1.5.2 Cle~g Procedure.- Rinse well with DIW only. 
ol 

4.1.5.3 Soaking Procedure - Acid soak flasks with C.O.D. acid for 10 .minutes prior tq 
use. Rinse well with DIW. 

4.1.6 CYANIDE 

4.1.6.1 

4.1.6.2 

4.1.6.3 

Procedure for Glassware. Volumetric flasks, Distillation apparatus 

Cleaning procedure for Flasks - DIW rinse only. 

Distillation apparatus - occasional H2S04 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. 

.~ 

•. ~ 
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4.1.7.2 Rinse well with DIW. 

4.1.7.3 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.: .,Rinse well with DIW only. 

4.1.8.3 Never contaminate glassware with HN03 . 

4.1.9 HARDNESS 

4.1.9.1 Procedure for Glassware, Erlenmever flasks, Buret 
. . 

4.1.9.2 Cleaning procedure - Rinse with DIW only. 

4.1.10 KJELDAHL NITROGEN-LOW LEVELS (TKN AND AJV1MONIA) 

4.1.10.1 Procedure for Glassware, Kjeldahl distillation apparatus, Kjeldahl flasks, 

Erlenmever, Basks or beakers 
, . 

01 

4.1.10.2 Cleaning procedure for Kjeldahl flasks - pre-distill with DIW and NaOH, and do 
. , 

final DIW rinses. 

4.1.10.3 Beakers or Erlenmeyer flasks-DIW rinse only. 

4.1.11 OIL AND GREASE 

4.1.11.1 Procedure for Glassw~, Volumetric flasks. Beakers, Funnels, Separatory 

funnels, Soxhlet digestion apparatus 

4.1.11.2 Cleaning procedure for Vol. flasks, funnels, soxhlet apparatus- freon rinse 3-4 

times. 

4.1.11.3 . Cleaning procedlln\for Beakers, separatory funnels- hot tap water and Alconox, 

rinse well with hot tap water, and dry. 

4.1.12 METALS (INCLUDING HYDRIDES AND MERCURy) 

4.1.12.1 Procedure for Glassware, Volumetric flasks. Beakers, Erlenmeyer flasks, BOD 

bottles, Digestion caps or watchglasses 

4.1.12.2 Cleaning procedure - PJnse well with DIW only. 

4.1.12.3 OPTIONAL: 

4.1.12.4 If oily or difficult to cle~ 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 mufile furnace at 550 degrees C for 1 hour and rinse well with DIW. 

4.1.12.7 NOTE: Some metals glassware should not be cleaned with Alconox at all. 

4.1.12.8 Soaking procedure - Acid soak all metals glassware in RNO) and DIW. 

4.1.12.9 Fill glassware with DIW and add 4-8 mls HN03. Cover and store until next use. 

4.i.13 PHENOL· 

4.1.13.1 Procedure for Glassware, Kjeldahl flasks, Erlenmeyer flasks 

4.1.13.2 Cleaning procedure for Kjeldahl flasks - pre-distill with H2S04 and catalyst, 
DIW rinse. 

4.1.13.3 Cleaning procedure for Erlenmeyer flasks - acid H2S04 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 H2S04 . 

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 TOX 

4.1.16.1 Cleaning procedure for Glassware, Volumetric flasks, Misc. TOX glass parts 

4.1.16.2 Cleaning proced~ - Soak in chromic acid solution. 

4.1.16.3 Wash with hot tap water and alconox. 

4.1.16.4 Rinse well with DIW. 

4.1.16.5 Bake in muffie fumaceat 400 degrees C. 

4.1.16.6 Cool. 

. 4.1.16.7 Store in glass teflon sealed container inside a dessicator. 

Sa.. References 

5.1.1 See the applicable apalytical or preparation SOP for specific cleaning issues and 
references . 

e. 
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1. Introduction and Scope 

1.1 This method is restricted to use by, or under the supervision of analysts experienced in the 

technique described. Each analyst performirig this method must have demonstrated the 

ability to· perform the described analysis. 

1.2 This digestion procedure is used for the preparation of aqueous samples, mobility­

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 (ICP), or inductively coupled argon 

plasma mass spectrometry (lCP-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, 

GF AA. ICP or ICP-MS for the following: 
.. 

Aluminum Calcium Lead • Selenium 

Antimony Chromium Magnesium Silver 

·Arsenic Cobalt Manganese Sodium 

Barium Copper Molybdenum Thallium 

Beryllium Iron Nickel Vanadium 

Cadmium Zinc 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 ip 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. Summa" or Method • 

2.1 Nitric acid is added to an aqueous sample in a 120 mL Tetlon® 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. 

3. Safety Procedures 

3.1 . These procedures involve the use of strong andlor 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 

Loucks Testing Laboratories, Inc .. 
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potentially hazardous materials and should wash hands thoroughly before eating or leaving 
the laboratory. 

3.3 Very reactive or volatile materials may create high pressures when heated, causing the 
vessels to vent with pote~tial loss of sample and analytes. Samples that contain 
carbonates or other carbon dioxide generating compounds may generate enough pressure 
to vent the vessel. If this situation is anticipated the analyst may wish to use a smaller 
sample or an alternative digestion method. 

4. Equipment 
• MDS-205 Microwave Digestion system, CEM 
• Capping station 
• Carousel 
• 120 mL Teflon® vessels and caps 
• . 50 or 100 mL graduated cylinder, acid washed . 
• Glass funnels, acid-washed 
• Filter paper, Whatman No. 41 or equivalent 
• Sample digestate bonJes, acid washed 

.Anal~yt_iC_al __ bal_an __ C_e,_3_·0_0_g __ ca_p_a_ci_~_,_rr.wu_·_·_m_u_m __ =_O_.O_I_g_. __________________________ ~_, ~ 
Note: All glassware used for this digestion must be prepared by the method stated in 

. Inorganics Glassware Cleaning Procedures, L TL-7003. 

4. 1 All T eflon® vessels and caps are to be thoroughly rinsed with deionized water prior to 
d.igestions 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 3051. 

5. Reagents 

5.1 Reagent Water - Reagent water will be interference free. All references to water in the 
method refer to reagent water unless otherwise specified .. 

5.2 Nitric acid (concentrated), HN~, 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. 

~ 
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6. Microwave Sample Digestion 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 T eflon® digestion vessel with the number of the vessel recorded 

on the preparation sheet. 

6.2 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 the absence of 

sample carry-over. 

6.3 . Add 5 mL of concentrated nitric acid to each vessel and cap hand tight. For each 

6.4 

6.5 

I 6.6 

6.7 

microwave digestion run, a double poned 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 caro.usel in the unit and attach the pressure control line to the digestion vessel 

with the double poned 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 staning 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 ves'sel vents immediately after 

microwave heating. Cool the samples before re-weighing to determine t~e extent of 

sample loss if any. If the weight of the sample plus acid has decreased by more than 10%, 

discard and prepare the sample again. 

Uncap the vessels and transfer the samples to ~ acid-cleaned polyethylene bottle. If the 

digested sample contains PSJliculate which may clog nebulizers or in~erfere 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 department. The 

digestion log is to reflect the time at the start and finish of the digest. In order to maintain 

a st~ct chain of custody, the time and date when the digestates are relinquished to the 

analysis depanment, as well as the initials of the analyst accepting the digestates, are 

recorded on the digest log 

. 7. Oualitv 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. 

Loucks Testing Laboratories, Inc. 
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M (microwave), W (water) and the sequence number of the digestion. Example 
B02209SMWOl. 

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 (MSlDup) 

. or matrix spike /matrix spike duplicate (MSIMSD) samples will be prepared. For 
SW301S-specified quality control measures, MSlDup 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, detennined 
by the analyst. All glassware and digestate bottles must be marked appropriately. If 
MSIMSD samples are required instead of the SW846-specified MSlDup, both the second 
and third aliquot must be spiked. 

7.3 In each batch or SDG consisting of no more than 20 sarilples, 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 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. 

B.... References 

8.1 US EPA, Test Methods for Evaluating Solid Waste Physical/Chemical Methods, USEPA 
SW846~ most recent version, Method 3015. 

e 
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Lauc:kJ START FINISH 
TeSting Laboratories. DATE DATE 

INC. TIME TIME 
SDG#: 

MATRIX: WATER 

B 
0 Samp _Final 
at 

b Sample m Vol Vol Color 

" (mL) (mL) 

IDt Fin 

~ 

IZ 

METHOD ANALYST 

SW846 

3015 

Bomb & 
Clarity Sample 

(g) 

Int Fin 

Dleat Accepted 
:AnaJm 

Final 
Bomb 

(g) 

ANALYSIS 

Microwave 

Digestion 

a a 
(g) >2.5 g 

! 

.' 

COLOR: 1" Red. 2" Blue. 3" Yellow; " .. Green. 5" Orange. 6 = Viol~ 7 .. White. 8 - Brown. 
9 - Gray, 10 -Black. 11 - Colorless.' . 

CLARITY: 1- Our, 2- Ooudy, 3'" Opaque. 
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The LCSW for the ICP digest was made by diluting 100 mLs ofSPEX ICV-ITM 
solution to 1000 mLs with type II water. A 100 mL aliquot of this solution was' then 
digested . 

... 

ICP Analytes 

Analyte Concentration in Analyte Concentration in 
Digest (ppb) Dieest (ppb) 

Al 20000 Pb 500 
Ba 20000 Mg 500000 
Be 500 Mn 1500 
Cd 500 Ni 4000 

e. 
Ca 500000 K 500000 . 
Cr 1000 Ag 1000 
Co 5000 Na 500000 
Cu 2500 V 5000 
Fe 10000 Zn 2000 
Sb 6000 

.. 
~ 

Other Analytes 
Analyte Concentration in Analyte Concentration in 

Digest (ppb) Digest (ppb) 

As 1000 II 1000 
Se 500 

e .. 
Laucks Test.ing Laboratories, Inc. 
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Graphite Furnace LCSW 

The LCSW for the Graphite Furnace digest was made by diluting 100 mLs of S PEX 
tion ICV _11M solution to 1000 mLs with Type IT water. A 10 mL aliquot of this solu 

was added to 90 mL of Type IT water and then digested. 

Graphite Furnace Analytes 

Analyte Concentration in Analyte Concentration. in 
Digest (ppb) Digest (ppb) 

As 100 TI 100 

Pb 50 Sb 600 

Se 50 

.~ 

Other Analytes 

Analyte Concentration in Analyte Concentration in 
Digest (ppb) Digest (ppb) 

AI 2000 Pb 50 
Ba 2000 Mg 50000 
Be ~O Mn 150 
Cd 50 Ni 400 . 
Ca .50000 K. 50000 
Cr 100 Ag 100 
Co 500 Na 50000 
Cu 250 V 500 
Fe' 1000 Zn 200 

Tables based on a final volwne of 100 mL. •. ~ 
Laucks Testing Laboratories, Inc. 
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ICP Spikes 

• The CLP spike solution for ICP digest was made by diluting 10 mLs of CLPP­

SPK-FM, 10 mLs ofCLPP-SPK-2™, and 10 mLs ofCLPP-SPK-3™ to 100 mLs 

with Type II water. 

• Add 1 000 ~s of CLP spike solution to water samples and 2000 J,LLs of CLP 

spike solution to soil samples prior to digestion. 

ICP Analytes 

Analyte Concentration in (" Analyte Concentration in 

Digest (ppb) Digest (ppb) 

Ag 50 Fe 1000 

AI 2000 Mn 500 

As 2000 Ni' 500 

Ba 2000 Ph 500 

Be ' 5D Se 2000 

Cd, ~O Sb 500 

Co 500 Tl 2000 

Cr 200 V 500, 

Cu 250 Zn 500 

Table based on a final volume of 100 mL for water digests, and 200 mL for soil digests . 

Loucks Testing Laboratories, Inc. 
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GRAPHITE FURNACE SPIKES 

• Add the analytes listed in the table below to a 100 mL volumetric flask which 
contains -SO mL of Type II water and 5 mL ofHN03. 

Analvte Volume Stock Concentration 
As 400 J..LL 1000 ppm 
Pb 200 J..LL 1000 ppm 
Se 100 JJL 1000 ppm 
n 500 JJL 1000 ppm 

• Dilute to 100 mL with Type II water. This spike solution now contains: 

4.0 ppm 
2.0 ppm 
1.0 ppm 
5.0 ppm 

Arsenic 
Lead 

. Selenium 
Thallium 

• . Add 1000 J..LL of Spike Solution to water samples and 2000 J.LL to soil samples 
prior to digestion. 

e 

e .. 
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ICP 
CLP-LOW SPIKES 

• Add the analytes from the two tables beiow into separate 100 mL volumetric 

flasks which contain -50 mL of Type n water and 5 inL ofHN03. 

ICP-l 

. Analvte Volume Stock Concentration S12ike Concentration 

Sb SOO~ 1000 ppm 5 ppm 

AI 5000 J.LL 1000 ppm 50 ppm 

Ba 2000 J.LL 1000 ppm 20 ppm 

Be 100 J.LL 1000 ppm 1 ppm 

Cr 500 J.LL 1000 ppm 5 ppm 

Co 1000 J.LL 1000 ppm 10 ppm 

Cu 500 J.LL 1000 ppm. 5 ppm 

Fe 2500 f,1L 1000 ppm 25 ppm 

Mn 500 J.LL 1000 ppm 5 ppm 

Ni 1000 f,1L 1000 ppm 10 ppm 

V· 1000 J.LL 1000 ppm 10 ppm 

Zn 1000 f,1L 1000 ppm 10 ppm 

ICP-2 

-
. Analvte Volume 

~. 

Stock Concentration S12ike Concentration 

Ag 500 JJ.L 1000 ppm 5 ppm 

• Add 1000 J,JL of ICP-1 and 1000 J.Ll of ICP~2 spike solutions to water samples 

prior to digestion. For soil samples, add 2000 J,JL of each spike solution prior to 

~gestion. The final digest will contain: 

Analyte 
Sb 
Ba 

Concentration 
in Digest 

SOppb 
200 ppb 

Analvte 
Al 
Be 

Concentration 
in Digest 

500 ppb 
. 10 ppb 

Lauclcs TeSting Laboratories, Inc. 



Cr 
Cu 
Mn 
V 

Ag 

50ppb 
50ppb 
50ppb 

100 ppb 
50ppb 

Co 
Fe 
Ni 
Zn 

SOP No: L TL-7009 
Revision: 2. 
Date: 06/04/96 
Page: 17 of 19 

ReplaceS:LX-SW301 •. 

100 ppb 
·250 ppb 

100 ppb 
100 ppb 

Table based on final volume of 100 mL for water digests, and 200 mL for soil digests . 

• 

• 
Loucks Testing Laboratories. Inc. 
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• Add the analytes listed in the table below· to a 100 mL volumetric flask which 

contains -50 mL of Type II water. 

Analvte 
As 
Se 
II 
Pb 
Cd 

Volume 

100~ 

500 f.1L 
500 f.1L 
250~ 

100~ 

Stock Concentration 
1000 ppm 
1000 ppm 

. 1000 ppm 

1000 ppm 
1000 ppm 

Spike Concentration 
1000 ppb 
5000 ppb 
5000 ppb 
2500 ppb 
1000 ppb 

• Add 1000 J,JL of Spike Solution to water samples and 2000 J.LL to soil samples 

prior to digestion. The final digest will ·contain*: 

10 ppb Arsenic 
50 ppb Selenium 
50 ppb Thallium 
25 p;b Lead 

. 10 ppb Cadmium 
. . . 

*Based on 100 mL final volume for water digests and 200 mL for soil digests. 

Laucks Testing Laboratories, Inc. 
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The LCSW for the PDCA extraction was make by adding 10 mL SPEX 
ICV-ITM solution to 100 mL of Type IT water prior to extraction. The spike was 
made by adding 1 000 ~ of CLP SPK solution to a 100 mL aliquot of the sample 
prior to extraction. 

AnalVte' 
Cd 
Co 
Cu 
Fe 
Zn 

Analyte 
Pb 
Se 

ICP Analytes 

Concentration . 
in Digest 

50ppb 
500 ppb 
250 ppb 

1000 ppb 
500 ppb 

Analyte 
Mn 
Ni 
Ag 
V 

Graphite Furnace Analytes 

Concentration 
in Digtst 
500 ppb 

2000 ppb 

Analyte 
T1 

Concentration 
in Digest 
500 ppb 
500 ppb 

50ppb 
500 ppb . 

Concentration 
in Digest 
2000 ppb 

Tables based on a final volwne of 100 ·mL. 

•• 

•• 
Laucks Testing Laboratories, Inc. 
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1. Introduction and Scope 

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 30IOA may be analyzed by FLAA or ICP for the following: 

Aluminum Calcium Magnesium • Silver 

• Antimony (also GF AA) Chromium Manganese Sodium 

"Arsenic Cobalt Molybdenum Thallium 

Barium Copper Nickel ·Tin (FLAA only) 

Beryllium Iron Potassium Vanadium 

Cadmium Lead ··Selenium Zinc 

•. Although Antimony, Silver and Tin are not listed in the original SW846 document as 

analytes that may be analyzed from samples prepared by Method 30IOA, Laucks has 

demonstrated adequate recovery for these analytes from this digestate. In addition, 

Laucks has demonstrated adequate Antimony recovery in samples prepared by L TL-

7010 and analyzed by GFAA . 
.. Analysis by ICP 

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 furnace atomization. Consult Method L TL-7008 for 

samples requiring graphite furnace analysis. 

2. Summary 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 stabilized. 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. Safety 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. 

Laucks Testing Laboratories. Inc. 
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These procedures involve hot plates which may present the danger of bums 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. ·Eguipment 

• 150-mL beakers or equivalent. acid-washed 
• 100-mL graduated cylinder, acid-washed 
• Ribbed watch glasses, acid-washed 
• Eppendorf or other micro pipets 
• Hot plate or equivalent heating source, one that is adjustable and capable of maintaining a 

. temperature of 90-95° C. 
• Glass funnels, acid-washed 
• Filter paper, Whatman No. 41 or equivalent 
• Sample digestate bottles, acid-washed 

• Thermometer e' 
.--------------.;; . 
Note: All glassware used for this digestion must be prepared by the method stated in Inorganics 

Glass Cleaning Procedures. L TL-7003. 

5. Reagents 

5.1 Reagent Water. Reagent water will be interference-free. All references to. water in the 
method refer to reagent water unless otherwise specified. 

5.2 Nitric acid (concentrated), HN03. ACS Reagent grade or better. 

5.3 Hydrochloric acid (concentr\ted), HCl, 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 wa,s traced to a specific reagent. 

6. Acid Digestion Procedure 

See Appendix A for digestion log. 
See Appendix B for flowchart. 
See Appendix C for Quality Control solutions . eo 

Laucks Testing Laboratories. Inc. 
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Transfer'a 100-mL representative aliquot of the well-mixed sample to a ISO-mL beaker 

and add 3 mL of concentrated HN03. If only one graduated cylinder is used for all 

samples, the preparation blank is to be t~e 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 cenain that the sample does not boil and 

that no ponion 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 ofHN03.· Return the 

covered beaker to the hot plate and adjust the temperature, if necessary, so that a gentle 

reflux action occurs. 

6.2 Continue heating, adding additional HN03 as necessary until the digestion is complete, 

indicated when the digestate is light in' color or does not change in appearance upon 

additional heating. Evaporate the samples to 3 mL, not allowing any ponion of the 

bottom of the beaker to go dry. After allowing the beakers to cool, add 5 mL of 

concentrated HC} 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 HCI-io obtain a fit:lal acid concentration 

of approximately 10%. Pour each sample into a 100-mL graduated cylinder, rinsing the 

. 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 imacid-washed digestate bottles. 

6.4 The prepared samples are then transferred to the metals analysis depanment. The 

digestion log is to reflect the time at the stan 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 depanment, as well as the initials of the analyst accepting the digest, are recorded 

on the digestion .log. 

7. Qualitv Control' 

I 7.l 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 

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 
-1 

Laucks Testing Laboratories, Inc. 



Method No: L n-70 10 
Revision: 2. 

Date: 06/03/96 ~ 
Page: 6 of 16 
Replaces: LX-SW30IOA 

dispensed to assure the absence of sample cany-over. The blank should be labeled on the I 
digestate bottle in the following way: B, date, instrument, S or W (for soil or water) and 
the sequence number of the digestion. Example: B III794ICPWO 1. . 

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 1 sample duplicate (MSlDup) 
or matrix spike 1 matrix spike duplicate (MSIMSD) samples will be prepared. For 
SW846-specified quality control measures, MSlDup 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 detennined 
by the analyst, and then treated as any other sample. All glassware and digestate bottl'es 
must be marked appropriately. IfMSIMSD samples are required instead of the SW846-
specified MSlDup, both the second and third aliquots must be spiked and all glassware 
and digestate bottles marked appropriately. 

7.3 

7.4 

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 volwne 
dispensed must be clearly recorded on the digestion log. A sample page from the 

, standards logbook is included in Appendix C. ~ 

In each batch or SDG consisting of no more 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. 

B.... References 

8.1 USEPA, Test Methods for Evaluating Solid Waste Physical/Chemical Methods, USEPA 
SW846, most recent version, Method 3010A. 

~ 

Laucks Testing Laboratories, Inc .. 
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ICP LCSW 

The LCSW for the ICP digest was made by diluting 100 mLs of SPEX ICV -1 TM 

solution to 1000 mLs with type II water. A 100 mL aliquot of this solution was then 
digested. 

I CP Analytes 

Analyt~ Concentration in Analyte Concentration in 
Digest (ppb) Digest (ppb) 

AI 20000 Pb 500 
Ba 20000 Mg 500000 
Be 500 Mn 1500 
Cd 500 Ni 4000 
Ca 500000 K 500000 
Cr 1000 Ag 1000 
Co 5000 Na 500000 
Cu , 2500 V 5000 
Fe 10000 Zn 2000 
Sb 6000 

Other Analytes 
Analyte Concentration in . Analyte Concentration in 

Digest (ppb) Digest (ppb) 
As 1000 TI / 1000 
Se 500 

Tables based on a final volume of 100 mL. 

Laucks Testing Laboratories, Inc. 
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-

Iep Spikes 

The CLP spike solution for ICP digest was made by diluting 10 mLs of CLP p­
mLs SPK-ITM, 10 mLs ofCLPP-SPK-2™, and 10 mLs ofCLPP-SPK-3™ to 100 

with Type II water. 

Add 1 000 ~s of CLP spike solution to water samples and 2000 ~s of CL p 
spike solution to soil samples prior to digestion. 

ICP Analytes 

" 
Analyte Concentration in Analyte Concentration in 

Digest (ppb) . Digest (J:>pb) 

Ag 50 ' Fe 1000 
AI 2000 Mn 500 
As 2000 Ni 500 
Ba 2000 Pb 500 

[ 

Be 50 Se 2000 
Cd 50 Sb 500 
CO 5QO T1 2000 
Cr 200 V 500 
Cu 250 Zn 500 

Table based on a final volume of 100 mL for water,digests, and 200 mL for soil digests 

Laucks Testing Laboratories, Inc. 
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Add the analytes from the two tables below into separate 100 mL volumetric 
flasks which contain -50 mL of Type IT water and 5 mL ofHN03. 

ICP-1 

Anal~e Volume Stock Concentration SQike Concentration 
Sb 500 J,J.1 1000 ppm 5 ppm 
AI 5000 J,J.1 1000 ppm 50 ppm 
Ba 2000 J,J.1 1000 ppm 20 ppm 
Be 100 J,J.1 1000 ppm 1 ppm 
Cr 500 J,J.1 1000 ppm. 5 ppm 
Co 1000 J,J.1 1000 ppm 10 ppm 
Cu 500 J,J.1 1000 ppm 5 ppm 
Fe 2500 J,J.1 1000 ppm 25 ppm 
Mn 500 J,LL 10qO ppm 5 ppm 
Ni ·1000 J,LL 1000 ppm 10 ppm 
V 1000 J,J.1 1000 ppm 10 ppm 

Zn 1000 J,J.1 1000 ppm 10 ppm 

ICP-2 

Analvte Volume Stock Concentration SQike Concentration 
Ag 500 J,J.1 ~.- 1000 ppm 5 ppm 

Laucks TestingLaboratories. Inc. 
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• Add 1000 J.LL ofICP-l and 1000 J..LL ofICP-2 spike solutions to water samples 

prior to digestion. For soil samples, add 2000 ~ of each spike solution prior to 

digestion. The final digest will contain: 

Concentration Concentration 

Analne in Digest Analyte in Digest 

Sb 50ppb AI 500 ppb 

Ba 200 ppb . Be 10ppb 

Cr 50ppb Co 100 ppb 

Cu 50ppb Fe 250 ppb 

Mn 50ppb Ni 100 ppb 

V 100 ppb Zn 100 ppb 

Ag "SO ppb . 

Table based on final volume of 100 mL for water digests, and 200 mL for soil digests. -

. -
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The LCSW for the PDCA extraction \vas make by adding 10 mL SPEX 
ICV-1TM solution to 100 mL of Type ~ water prior to extraction. The spike was 
made by adding 1000 J,.L1 of CLP SPK solution to a 100 mL aliquot of the sample 
prior to extraction. 

Anal~e 
Cd 
Co 
Cu 
Fe 
Zn 

. Analyte 
·Pb 

Se 

ICP Analytes 

Concentration 
in Digest Analvte 

50 ppb Mn 
500 ppb Ni 
250 ppb Ag 

1000 ppb V 
500 ppb 

Graphite Furnace Analytes 

Concentration 
in Digest 
500 ~pb 

2000 ppb 

Analyte 
T1 

Concentration 
in Digest 
500 ppb 
500 ppb 

50 ppb 
500 ppb 

Concentration 
in Digest 
2000 ppb 

Tables based on a final volwne of 100 mL. 

..~ 
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L.. Introduction and Scope 

... : 1.1 ·Method Description 

Inductively coupled plasma-mass spectrometry (lCP-MS) is a technique which is applicable 
to J..lg/L concentrations. of a large number of elements in water and wastes after appropri~te 
sample preparation steps are taken. When dissolved constituents are required, samples must 
be filtered and acid preserved prior to analysis. No further digestion is required prior to 
analysis for dissolved elements. Acid digestion prior to filtration and analysis is req~ired 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 e 
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 ifplastic 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 defmes terms and acronyms as they are used in this SOP. Other tenns, such as 
MSIMSD 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). . e 

... ~ 
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CCB -Continuing Calibration Blank - This is the same acronym used in the CLP program. This 

is a blank which is analyzed immediately after the CCV (almost always after 

every 10 samples and at the end of the analytical run) during the analysis 

sequence to determine whether the instrument or system has maintained a stable 

baSeline. 

CCV - Continuing calibration verification. - This is the same a~ronym 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 USEP A 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 defmition. 

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

ICB - Initial calibration blank - This term is borrowed from CLP. An instrument blank is made 

up in the same matrix as calibration standards, without target analytes. 

ICV - Initial calibration verification - This term is borrowed from the CLP protocol. It is a 

standard which is analyzed at the start of each analytical run that is compared to 

. the initial mUlti-point calibration to dete~ine 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 will 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 . 

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 

Laucks 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 (minimally, a factor of 100 above the IDLIMDL), an analysis of 
a fivefold dilution must agree within ±l 0% 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 analyzed 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 Sc45, InII5, 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 
consitituent that enhances or depresses the analyte signal thus producing a 
differen~ slope than that of the calibration s~dards. 

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 ~d blank 
analysis. A QC period can be open-ended chronologically, but calibration 
verification must be documented using the procedures in this SOP 

RSD or %RSD ~ Relative stand3.rd 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. oJ -. 
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~ Eguipment List and Standards 

... ; 2.1 tnstrumentation: 

Perkin-Elmer ELAN 5000 

2.2 Standards 

SW 846 requires the use of one standard and a blank. Standards are made ina 1% HN03. 

See Appendix I for standard concentrations. 

2.3 Internal Standards 

Sc45, Inl15 and Bi209 are used as internal standards. 

~ Safety precautions and Waste Disposal 

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 instrument and disconnecting the instrument from 

the electrical power supply before working on any electrical components, etc. 
I 

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 . 

Laucks .Testing Laboratories, Inc. 
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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. 

~. Quality 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 fully described in the Laucks SOP on performing MOL 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 ofa 10 ppm stock solution ofSc4S, InIIS and Bi 209 is added to a 10 mL 
of all standards and samples prior to analysis. . 

Criteria 

The intensities of all internal standards for instrurilent 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 c~teri~ are not met, terminate the analysis, correct the problem, recalibrate, verify the • 
new calIbratIon, and re-analyze the affected samples. '. 

Laucks Testing Laboratories. Inc. 
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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 re-analyzed with the addition of 

~ppropriate amounts of internal standards. This procedure must be repeated until all internal 

standard~ 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 CCV s. 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%-110% of the true value. 

Corrective action 

If the ICV criteria are not met, the analysis is terminated. Perform system maintenance and 

r~-calibrate the instrument. 

Laucks Testing Laboratories, Inc .. 
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,4.6 Initial Calibration Blank 

After the analysis of the ICV standard an instrument blank (lCB) 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 analytes 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 CCV s 
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 re-analyzed. As with the CCV s, 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 (lCSA) and AB (ICSAB) 

e. 

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 -,.. 
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solutions are not recommended by the manufacturer for modern instruments. TheolCSA and 

ICSAB solutions are prepared at different'concentrati(;m levels from method 6020 to avoid 

clogging of the sampler cone orifice and damage to the instrument. Therefore, AI, Ca, Fe, 

Mg, Na, P, K, S, C, and Cl in the ICSA and the ICSAB are at 1110 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 interefering 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 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 th~ analytes do ~ot 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 ¥e 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. 

F or 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: 
(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: 

Lauc.lcs Testing Laboratories, Inc. 
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Corrective action may nec~ssitate fe-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 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. . 

4.1 0 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(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, a redigestion will occur for the affected 
analytes. 

4.11 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 frequency for MS analysis 

. is 1 each per 20 samples p~r 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 th~ sample upon recovery of the analytes. The recovery of spike analytes is 
calculated as follows: 

Laucks Testing Laboratories, Inc. 
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(ss - S) 
re cov ery, % = * 1 00 

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 ICPIMS, control limits for spike recoveries will be 75-125% unless otherwise specified 

in the project specific QAPP. In-house control limits are based on historical perfol11).ance. 

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 perfonned 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 controllinlits will be diluted and re-analyzed to 

compensate for matrix effects .. The results must agree to within 10% of the origianal. 

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 MSIMSD. A duplicate maybe be performed instead of a MSD. 

Other types of QC can perfonned at the client's request. 

Laucks Testing Laboratories. Inc. 
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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 
MSIMSD RPDs: 

where: 

RPD = ISS - SSDI .100 
(SS+SSD)/2 

SS = concentration in spiked sample 
SSD = concentration in matrix spiked duplicate sample 

For sample concentractions greater than 100 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 100 times the IDL, control limits for the difference will be ± 
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, th~ method must be changed 
so that samples can be analyzed with a predictable reprodu~ibility. 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 100 times greater than the IDL, then results 
for those analytes will be flagged with an "E". 

e. 

Corrective Action: -. No corrective is necessary other than appropriately flagging the data. 
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~ Procedure 

.. 5; 1 Instrumental Conditions 

• Refer to manufactufe'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 prio.r to any 

sample being analyzed. The monitored masses ofMg, Rh, and Pb must meet the 

following criteria: 

Element 

Mg 
Rh 
Pb 

RSD for replicate (minimum 

of four) integrations~ 

<5% 
<5% 
<5%' 

5.2 Analytical Operation 

Mass, amu 

23.90-24.10 
102.80-103.00 
207.90-208.10 

Resolution @ 10 % 

peak height, amu 

<0.9 
<0.9 
<0.9 

• Calibrate the instrument, using a calibration blank and a standard. Refer to Appendix 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 lCV solution is analyzed to verify the 

.validity of the curve. Measurements for the. analytes of interest must be at ± 10% of the 

true value. A re-calibration and re-analysis is required for any analyte which falls outside 

the control limit. 

• Analyze the interference check samples (lCSA and lCSAB) prior to and after the analysis 

of samples 

• Analyze a CCV and a CCB once every 10 analytical samples. 

• Dilute samples that exceed the established linear range of the instrument . 

Laucks Testing Laboratories. Inc. 
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~ Reports 

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 eLP SOW 3/90 forms. 

• 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. 

CODE Definition 

U 
B 

N 

* 

E 
S 

The analyte of interest was not detected, to the limit of detection indicated. 
The analyte of interest was detected between the MDL and the reporting 
limit. 
The spike recovery exceeded the control limits. 
The duplicates exceeded the RPD control limit or their difference exceeded 
the reporting limit. 
The Serial Dilution did not agree within 10%. 
The analyte concentration was determined by MSA. 

• Used in all reports. 
• Used in data validatable packages. 

6.2 References: 

•• • 
• • 
• • 

Test Methods for Evaluatin2 Solid Waste, SW-846, Method 6020,Revision 0, September 199~ 

e. 

e. 

e,. 
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Appendix I 

Standard Solutions 
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Elements Mass STD, J.1g/L 
Be 9 10 
Na 23 500 
Mg 26 500 
Al 27 400 
K 39 500 
Ca 44 500 
V 51 100 
Cr 52 100 
Mn 55 150 
Fe 54,57 200 . Co 59 100 
Ni 60 400 
Cu 63,65 50 
Zn 66 200 
As 75 100 
Se 82 50 
Ag 107 100 
Cd 111 50 
Sb 121 60 
Ba 137 400 
TI 205 100 
Pb 208 50 

The SID is made by diluting 10.0 mL of the ICPIMS stock standard to a 100 mL final volume. 

The ICPIMS stock standard which consists of: 

100 J.1L 
1000 J.1l 
200J.1l 
1000 J.1l 
100 J.1l 
200 J.1l 

ICAl-l 
ICAL-2 
ICAL-3 
ICAL-4 
ICAL-5 
1000 ppm Sn 

Note: 50 J.1L of 10 ppm Sc45, In115 and Bi209 is added to a 10 mL aliquot of standard . 

• 

• 
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Element ICSA (PPM) 

Aluminum 4 

Arsenic-

Cadmium 

Calcium 12 

Chromium 

Cobalt 

Copper 

Iron 10 

Magnesium 4 

-Manganese 
. 

Molybdenum 

Nickel 

Potassium 4 

Selenium -

Silver 

Sodium 10 

Vanadium 

Zinc -
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ICSAB (PPM) 

4 

0.010 

0.010 

12 

0.020 

0.020 

0.020 

10 

4 

0.020 

0.080 

0.020 

4 

0.010 

0.020 

10 

0.020 

0.010 
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.Laucks Testing Laboratories 

Method SW 846 6020 QA Requirements and Corrective Actions 

QA Element Method Criterion Laucks Criterion Frequency Corrective DocumentatiOi 
Action 

Mass must be performed Mg 23.90-24.10 Beginning Perform new Instrument 
Calibration in mass regions of Rh 102.80-103.00 of each mass Logbook 

Check interest and be Pb 207.90-208.10 analysis. calibration. 
within ±O.l amu of 
the actual value. 

Resolution < 0.9 amu <0.9 amu Beginning Adjust Instrument 
Check width at 10% peak width at 10% peak of each resolution. . Logbook 

height analysis. 
Blank and one Beginning NA In· the raw data 

Calibration one standard standard of each and/or on 
FORM 14. 

Initial ±10% true ±1O% of true Immediately Recalibrate Form 2, in the 
Calibration value. Made from value. Made from following reverify. raw data 
Verification an independant an independant calibration. 

source. source .. 
Initial Values must be Values must be Immediately Recalibrate, Fonn3, 
Calibration < 3x the IDL for <CRDL following reverify, and raw data 
Blank each element. ICV. rerun the I CB. 

± 10% true value. ±10% true value. Every 10 Recalibrate and Form 2, in the 
Calibration Analyte levels are . samples and rerun affected raw data 
Verification at the mid-range of end of run. samples. 

the calibration. 
Continuing Values must be Values must be Immediately Recalibrate 
Calibration < 3 times the IDL <CRDL following rerun affected raw data 
Blank for each element. CCV. 

< CRDL or <5% of Form 3, in the 
Blank regulat<?ry limit or samples raw data. 

any sample e 

e_ 
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QA Element Method Criterion Laucks Criterion 

Internal I.Samples: 30 % - 1. Samples 30 % -

Standards 120 % of the initial 120 % of the initial 

calibration calibration blank. 

standard 2. Instrument 

2. Instrument Check Standards: 

Check Standards: 80 -120 of the 

80 -120 of the initial calibration 

initial calibration blank. 

standard. 

Serial within ± 1 0% of the within ±IO% of the 

Dilution original value if original value if 

the analyte conc. is the analyte conc. is 

> 100 x the IDL. > 100 x the IDL. 

Duplicate, ± 20% for analyte ± 20% or current 

% Differenc values greater than QC database 

·' ~ 
100 times the IDL. criteria. 

Matrix Spike 75-125% or 

Recovery current QC 
database criteria. 

Post- 75%-125% 75%-125% 

Digestion 
Spike 

-

Laboratory Onelbatch. no LCSW: 80%-120% 

Control acceptance criteria LCSS: 

Sample Manufacturer 
Specs. 

ICSA and ±20% true value of ±20% true value of 

ICSAB analytes, or analytes, or 

± the CRDL. ±the CRDL. 

.' .., 

Frequency 

,1. All 
samples 

2. All 
instrument 
check 
standards' 

Onelbatch 

5% or per 
batch 

5% or per 
batch 

5% or per 
batch 

Onelbatch 

Beginning 
and end of 
run 

SOP No: 
Revision: 
Date: 
Page: 
Replaces: 

Corrective 
Action 

1. dilute and 
reanalyze. 

2. recalibrate, 
re-analyze the 
affected 
samples. 

Flag data with 
an "E". 

reanalyze 
digestates, if 

LTL-7202 
3.0 

4/22/98 
230f27 
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Documentati() 

In the raw datE 

. Fonn 9,.in the 

raw data 

Fonn 6, in ra' 
data, or 

still fail, consult database repa 

QCO 

ConSUlt QCO Fonn 5A, in 
raw data, or 
database repc 

dilute and re- Fonn 5B, in 1 

analyze or MSA raw data 

Redigest Fonn 7, in ra 

samples. data, or 
database rep4 

reanalyze Fonn 4, or iI 

affected raw data. 

samples 
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Yes 

e_ 

.... 

Use Method 
3040 and 

analyze by 7000 
or 

Use digestion 
metllod 3020 
3015. or 

Aqueous 

3005. 

Use metllod 
3050 or 
3051. 

Set up and. 
stabiliZe 

instrumenl 

Set operating 
conditions as 

. recommended. 

Perform mass 
calibration and 

resolution 
checks . 

Calibrate tile 
instrument for til 

analytes & 
masses of 

interest 

Monitor all 
masses which 

could affect data 
quality as 

recommended 

Verify calibratio 
withlCV. 

Analyze check 
standard and 

calibration ·blank 
after ellery 10 

samples and at 
end of run. 

Calculate 
concentration. 
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Readjust 
instrument per 
manufacturers 

recommendations 

I Yes .. 
Flush system 
and analyze 

sample. 

~ 

Dilute digestate. 
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SW 846 6020 Reporting .Limits 

Reporting Reporting 
Element Limit, Element Limit, 

~gIL ~gIL 

Be 0.5 Cr l. 
Co 0.5 Ni· 0.5 
Cu 0.5 Zn 5. 
As l. Se l. 
Ag 0.5 Cd 0.5 
Mn ,1. Sb l. 
Ba 0.5 Tl 0.5 
Pb 0.5 Zn 1.0 

Reporting limits are approximately 2-10 times the instrumental MOL. 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 . 

Laucks Testing Laboratories. Inc. 
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L. Introduction and Scope 

1.1 Method Description: 

1.1.1 This SOP covers the cold vapor analysis ofHg by the Perkin-Elmer Flow Injection 

Mercury System, Model 400 (FIMS 400). Sample'handling and preparation are as 

required by SW 846 methods 7470 and 7471. This SOP is also valid for the preparation 

and analysis of samples under CLP protocol when used in conjunction with the SOW 

ILM04.0. Where the requirements of these procedures differ, the most stringent 

requirements are used. The requirement of analyzing soil samples in triplicate under 

7471 is not used except on request .. 

1.1.2 After preparation and digestion to convert Hg to its ionic fonn, 0.5 mL of sample is 

introduced into a stream of carrier solution (3% HCI), mixed with a SnCl2 suspension to 

reduce the Hg ion to its metallic fonn, which is then carried into an adsorption tube 

through which passes light at a wavelength of253.7 run. The adsorption is then 

measured. 

1.1.3 This method is restricted to use by, or under the supervision of analysts experienced in 

the technique described. Each analystperfonning this method must have demonstrated 

the ability to perfonn the described analysis. 

1.2 Sample Collection, Sample Storage, Holding Times 

0 

1.2.1 Samples are stored either in glass or plastic. The holding time is 28 days from collection. 

Soil samples are stored at 4° C±2° C. Water samples are stored at room temperature. 

Water samples are preserved by the addition ofHN03 to a pH <2. 

1.3 Definition of Terms 

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

as MSIMSD or method blank, are not defined here since it is assumed that the user of this 

SOP already understands their more general meaning. 

1.3.2 LFB - Laboratory Fortified Blank - A sample ofDIW to which a known amount ofHg is 

added. 

1.3.3 CCB - Continuing Calibration Blank - This is the same acronym used in the CLP 

program. This is a blank which is analyzed immediatdy after the CCV (almost always 

Laucks Testing Laboratories. Inc. 
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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. 

1.3.4 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. 

1.3.5 CLP - Contract Laboratory Program - The USEP A 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. 

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

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

1.3.8 ICB - Initial calibration blank - This term is borrowed from CLP. An instrument blank is 
made ,up in the same way as calibration standards, without target analytes. 

1.3.9 ICV -'Initial calibration verification - 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. This verification standard is from a source different 
from that used to make the calibration standards 

1.3.10 IDL - Instrument detection limit. The lowest concentration of a target analyte that will 
yield a signal:noise ratio ofleast 3x. Determined quarterly using blanks to which a 
known quantity of standard has been added. The IDL is determined by analyzing 7 
replicates spiked at 2-5 times the expected IDL on three non-consecutive days. The sum 
of the standard deviations of the three runs is the IDL. 

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

e-

1.3.12 MDL standard - Method detection limit standard - A standard prepared so that the 
concentration of Hg is 1-5 times the anticipated MDL '.~ 

Laucks Testing,Laboratories, Inc. 
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1.3.13· LCS - Laboratory Control Sample - A sample containing a known quantity ofHg used to 

verify digestion and analysis. LCSW indicates a water sample. It is used interchangeably 

with ICV. LeSS indicates a soil sample. 

1.3.14 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. 

1.3.15 PB W - A blank carried through the sample preparation and digest procedures. 

~ Equipment. Standards and Reagents 

2.1 Equipment 

2.1.1 Equivalent equipment may be used where appropriate. 

FIMS 400 automatic Hg analyzer. 

Perkin Elmer AS-90 autosampler . 

Epson LQ300 dot-matrix printer. 

Wells 18"X24" hot water bath. 

BOD bottles 
Analytical balance 
Micropipettes: 25, 50, 100, 200, 500 and 1000 Ill. 

50 mL and 15 mL centrifuge tubes - polystyrene. 

2.2 Standards 

2.2.1 All standards must be prepared in 0.15% HN03• 

2.2.2 Intermediate Hg solution: Dilute lOO f.11 of 1000 ppm Hg standard solution to, 100 mL in 

DIW to which 0.15 mL HN03 has been added. ,The identification number of the standard 

solution used and the dilution must be entered on the digestion log (Appendix II). This 

solution must be prepared daily. Since the intermediate and working standards are 

, prepared daily, they are not recorded in the standards logbook. 

2.2.3 0.2 IlglL standard - Place 100 mL DIW in a·BOD bottle. Add 20 III stock Hg'solution 

2.2.4 0.5 f.1g/L standard - Place 100 mL DIW in a BOD bottle. Add 50 f.11 stock Hg solution. 

, ' 

2.2.5 1.0 f.1g/L standard - Place 100 mL DIW in a BOD bottle. Add 100f.11 stock Hg solution. 

Laucks Testing Laboratories, Inc. 
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2.2.6 2.0 ~gIL standard Place 100 mL DIW in a BOD bottle. Add 200 ~l stock Hg solution. 

2.2.7 5.0)lg/L standard - Place 100 mL DIW in a BOD bottle. Add 500 JlI stock Hg solution. 

2.2.8 10.0 JlglL standard - Place 100 mL DIW in a BOD bottle. Add 1000 JlI stock Hg 
solution. 

2.2.9 ICV solution - Add 100 mls DIW to a" BOD bottle. Add sufficient stock ICV solution to 
produce a concentration of 1.0 to 5.0" Jlg/L. 

2.2.10" CCV/CCBILFB - In setting up the run, use the 5.0 Jlg/L standard for the CCV and LFB; 
for the CCB use the calibration blank. 

2.2.11 MSIMSD - Add 100 JlI intermediate Hg solution to the samples being spiked. When 
performing Hg under CLP protocols use 100 JlI intermediate Hg solution and perfonn 
MSlDuplicate. 

2.2.12 LCSS - Laboratory control soil sample. Concentrations and limits are certified by the 
manufacturer. 

2.3 Reagents: 

2.3.1 DIW - deionized water free of impurities. 

2.3.2 H2S04 (sulfuric acid) - concentrated, reagent grade 

2.3.3 HN03 (nitric acid) - concentrated, reagent grade 

2.3.4 HCI (hydrochloric acid) - concentrated~ reagent grade 

2.3.5 Stannous chloride - Add 11 g. SnCl2"2H20 (stannous chloride dihydrate) to 1 L DIW to 
which h~ been added 30 mL concentrated HC!. 

2.3.6 KMn04 (potassium permanganate) - Dissolve 100 g. KMn04, marked "suitable for Hg 
determination", in 2 L DIW. This is a saturated solution. Sufficient undissolved KMn04 

should be allowed remaining in the bottom of the bottle to assure a saturated solution. 

2.3.7 K2S20 S (potassium persulfate) - Dissolve 50 g. K2S20 S, marked "suitable for Hg 
" determination", in 1 L DIW. TIlls is a saturated solution. Sufficient undissolved K2S20 S 

should be allowed remaining in the bottom of the bottle to assure a saturated solution. " 

Laucks Testing Laboratories, Inc. 
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2.3.8 NaClINH20HHCI (sodium chloride/hydroxylamine hydrochloride) - Dissolve 240 g 

NaCI (table salt is generally used) and 240 g. NaClINH20HHCI (reagent grade marked 

"suitable for Hg determination") in 2 L DIW. Contamination has been experienced with 

this solution. For this reason a 50% solution should be analyzed by the FIMS 400 

whenever a new bottle is made up. If the absorbance (peak height) exceeds .004 the 

container ofNaClINH20H"HCI should be marked "Contaminated" and disposed of. 

2.3.9 Carrier solution - The carrier is a 3% HCI solution. 

3.a.. Safety Precautions and Waste Disposal; 

3.1 Safety Precautions 

3.1.1 All standards, samples and sample solutions 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 from 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 t*e 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. 

3.1.5 Because of the toxic nature of Hg vapor, inhalation or skin contact should be avoided.· 

3.1.6 The usual precautions should be taken in handling acids. 

3.1.7 SnCl2 is a skin and eye irritant; avoid contact.. 

3.1.8 The addition of hydroxylamine after digestion releases gas, including chlorine.· Avoid 

inhalation; use hood if necessary. 

Calibration and Quality Control 

4.1 Method Detection Limit Study (MDL) .. 

Laucks Testing Laboratories, Inc. 
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4.1.1 MDL studies for Hg water samples and soil samples are performed annually. Consult 
the current SOP on MDL determinations for specifics. 

4.2 Initial Multi-Point Calibration: 

4.2.1 Concentrations: 

Standard 
Name 
SO 
SO.2 
SO.5 
S1.0 
S2.0 
S5.0 
S10. 

CCsncentration 

0.0 J.lg/L 
0.2 J.lg/L 
0.5 J.lg/L 
1.0 J.lg/L 
2.0 J.lg/L 
5.0 J.lg/L 

10 . .0 J.lg/L 

Standards are made fresh daily from the intermediate standard in 0.15% HN03• 

4.2.2 The caiibration blank, the ICV, the lCS, the LFB, the ICB and all standards are digested 
along with the samples being analyzed. 

4.3 Calibration Criteria 

4.3.1 . Calibration curve - CC must be greater than 0.995. 

4.3.2 ICV - For ClP analyses the limits are 80-120 %, for SW 846 the limits are ,90-110%. 

4.3.3 .ICB - limitations presently in use are -0.2 J.lg/L to 0.2 J.lg/L . 

4.3.4 A PBW and an LFB are run immediately following the successful calibration. The 
limitations on the PBW are the same as the limitation on the ICB. The limitations on the 
LFB are as set forth in QC-DB. 

4.3.5 If the above criteria are not met, recalibration must be performed. 

4.4 Continuing quality control: 

4.4.1 A CCV followed immediately by a CCB must be run every 10 samples and after the last 
sample. The ICB, PBW and LFB count as samples for this purpose. 

Laucks Testing Laboratories, Inc. 
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4.4.2 Criteria - For CCV's the limitations are 80% to 120%. For blanks the limitations are -0.2 

J.1g/L to 0.2 J.1g/L . 

4.4.3 Corrective action - If a CCV or CCB are out of control, a recalibration must be perfonned 

followed by a reanalysis of all samples since the last previous successful CCV and/or 

CCB. 

4.5 Matrix Spike 

4.5.1 A sample is chosen at random from the samples to be analyzed, and 100 J.11 of 

intennediate standard is added. The spike level is then 1.0 J.1g/L. The analyst should 

attempt to avoid selecting samples which are identified by the client as blanks. As the 

purpose of the matrix spike is to test the system under "typical" conditions, the analyst 

may also avoid selecting the most difficult sample of the batch for spiking. It is not 

always required that a matrix spike analysis be performed with each preparation/analysis 

batch, however, the minimum frequency for MS analysis is 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: 

where: 

(SS - S) 

recovery, % = ------------ • 100 
SA 

SS = concentration in spiked sample 

S = native concentration in unspiked sample 

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

calculated on the sample basis 

4.5.2 The recovery criteria are listed in QC_DB and will change from time to time. 

4.5.3 . Corrective action 

4.5.3.1 Samples with spike recoveries outside control limits will be reviewed for 

possible correctiye action. Corrective action will first involve recalculation, 

followed by possible re-preparation, and/or reanalysis. This process should also 

look at the recovery of Hg 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. 
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4.6 Matrix Spike Duplicate. 

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

lSI - S21 
RPD = --- .• 100 

(SI + S2)/2 

where: 
S 1 = measured concentration for MS sample 
S2 = measured concentration for MSD sample 

4.6.2 . RPD control limits are listed in QC_DB and will change from time to time. 

4.7 Sample Duplicate 

4.7.1 Sample duplicates are required when CLP practices are employed, or when the method 
specifically calls for duplicates. At least one duplicate sample per 20 samples per matrix. 
is required when matrix spikes are being performed. 

where: , 

lSI - S21 
RPD = -------- • 100 

(SI + S2)/2 

S 1 = measured concentration in the initial analysis 
. S2 = measured concentration in the duplicate analyses 

4.7.2 The RPD control limits listed in QC~DB and will change from time to time. 

4.7.3 Corrective action 

• 

4.7.3.1 Ifa 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 , .. _ 

Laucks Testing Laboratories, Inc. 
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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. 

Operation Procedures: 

5.1 Digest - BOD bottles - Soil or Water: 

5.1.1 Digestion log (Appendix II): The digestion log should show the sample numbers. the 

date, the name of the analyst, the time placed in the hot water bath, the time when the 

temperature reached 95± 5° C, and the time removed from the hot water bath. One" 

should be prepared for each run. An example is attached as Appendix II. The numbers of 

each BOD bottle must be placed in the leftmost column of this form to identify which 

sample is in each BOD bottle. 

5.1.2 Preparation of standards: 

5.1.2.1 Prepare an intermediate standard daily by adding 100 ).11 of the 1000 mgIL stock 

standard to 100 mL of 0.15% HN03 in DIW, giving a concentration of 1.0 mgIL 

ofHg. 

5.1.2.2 Place 100 mL DIW in each of9 BOD bottles.: Mark these BOD bottles with the 

concentration of each standard in).1g/L ,plus one marked "Blank", one marked 

"ICV" "and one more marked ICB. 
I 

5.1.2.3 Add from the intermediate standard the following amounts to the following 

BOD bottles: 
O).1gIL 
0.2 ).1g/L 
0.5 ).1g/L 
1.0).1g/L 
2.0 ).1gfL 
5.0 ).1g/L 
10.0 ).1gIL 

o ).11 
20).11 
50 ).11 
100 ).11 
200 ).1l 
500 ).11 
1000 ).11 

5.1.2.4" To the ICV BOD bottle add that amount of the ICV standard which will produce 

a concentration from 1.0).1gIL to 5.0 ).1g/L . 

5.1.2.5 The standards, the ICV and the ICB must be digested along with the PBW~ LFB" 

and samples. 

Laucks Testing Laboratories, Inc. 
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5.2 Digestion - Water Samples . 

5.2.1 Place 100 mL DIW in the PBW BOD bottle. 

5.2.2 Place 100 mL DIW + 100 J.lI intennediate standard in the LFB BOD bottle. 

5.2.3 Place 100 mls sample in the BOD bottle designated for that sample, being sure to place 
. 100 mL sample in the designated duplicate,MS and MSD BOD bottles for the sample 
involved. TCLP samples and spikes should be diluted 20 mLll 00 mL (dilution factor of 
5) in DIW. The TCLP spikes should be diluted 2 mLll 00 mL in DIW. 

5.2.4. Add the required quantity (See Sec. 4.5.1) ofintennediate standard to the MS and MSD 
BOD bottles. 

5.2.5 Add the following reagents to each BOD bottle: 

5 mL concentrated H2S04 
2.5 mL concentrated HN03 

15 mL KMn04 solution 
8 mL K2S20 S solution 

5.2.6 The'KMn04 color must persist for 15 minutes. If it does not, more KMn04 must be 
added. 

5.2.7 Place all the BOD bottles, being careful to keep them in order, in the hot water bath in a 
hood, and record the time on the digest log. Monitor the temperature of the hot water 
bath and record the time when the temperature reaches 90° C. Continue to heat the water 
bath, keeping the bath at 95 ± 5 C for two hours . 

. 5.2.8 Remove the BOD bottles from the hot water bath and allow to.cool. 

5.2.9 Add 6 mL NaClINH20HHCI solution and mix until the mixture clears. If some 
undissolved pennanganate remains, it will usually disappear on standing after a few 
minutes. 

5.3 Digestion - Soil samples: 

5.3.1 Place 100 mL DIW in the PBW BOD bottle. 
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5.3.2 Place approximately 0.5 g., or, for cenain CLP and 846 analyses, approximately 0.2 g of 

sample in each of the BOD bottles to which that sample applies. Record the exact weight 

on the digestion log. 
\ 

5.3.3 . Add 3.75 mL HCI, 1.25 mL RN03 and 5 mlDIW to each BOD bottle. 

5.3.4 Place all BOD bottles in a hot water bath in a hood that is at 95° C ± 5° C. Maintain the 

heat at this level for 2 minutes, 

5.3.5 Cool for a few minutes and add 50 mL DIW and 15 mL KMn04. Mix. 

5.3.6 The KMn04 color must persist for 15 minutes. Ifit does not, more KMn04 must be 

added. . 

5.3.7 Place all BOD bottles in a hot water bath that is at 95° C ± 5° C. Record the time on the 

digest log .. Maintain the hot water bath at this temperature for 30 minutes. Remove the 

BOD bottles and allow to cool. 

5.3.8 Add 6 mL HCIINH4NH20RHCI solution and mix to remove color .. 

5.3.9 Add 50 mL DIW. Allow to cool. 

5.4 Analysis on FIMS 400. 

5.4.1 This is a programmed analysis. The metho~ name is "hg_cv" (Appendix V). This is a 6 

point curve with a blank correction. The development of the calibration curve, including 

the ICV and ICB, is automatic. If the calibration is unsuccessful, recalibration is 

attempted. Ifa standard is seriously out of line, it is ignored by the Perkin-Elmer 

software. The 5.0 J.1g/L standard is used for CCV's; the calibration blame for CCB's, 

. both of which are programmed to be run every 10 samples. If a CCV or a CCB fails to 

meet quality control specifications, the system recalibrates and reruns all samples since 

the last preceding valid CCV or CCB. A CCV and a CCB are also run after the last 

sample in the run. 

5.4.2 Sample Information sheet - Appendix IV. 

5.4.2.1 Click the automatic analysis button on the screen which appears after activating 

the program. 

5.4.2.2 Click the "Sample Information" button on the toolbar. 

Laucks Testing Laboratories, Inc. 
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5.4.2.3 A blank samplejnformation sheet appears. Previous sample information sheets 
may be obtained by activating the File - Open menu, designating "Sample 
Information" from the dialog which appears. The sample information sheet 
should be filled in to tell the computer which auto-sampler locations to go to. 

5.4.2.4 Sample ID column - Some typing can be saved by double clicking on the 
column title. On the resulting form the job order may be typed in and the 
sample numbers will then be incremented by 1 for the auto~ampler locations 
indicated. The sample ID's will then be filled in. Sample: "9802094-
0001..0002 .. ". 

0 

5.4.2.5 Sample weight column - For soil samples the weight of the samples should be 
filled in. At the top, the volume units should be filled in "mL", the weight units 
"g" . 

5.4.2.6 Sample units column - Typing may be saved by double clicking on the column . 
title and indicating the units on the dialog box which appears, and indicating the 
AS locations involved. In the case of water samples this will ordinarily by' 
"J.1glL". For soil samples the button "weight:weight" should be clicked and the 

.--

desired units specified in the dialog box selected. If the dialog box has been • 
properly filled in, the machine is programmed to compute the proper units (e.g. -
mglkg). It should be kept in mind that this is on an as received basis, not a dry' 
basis. 

5.4.2.7 User dilution column - Where a dilution is involved (e.g. TCLP analyses) the 
dilution factor should be entered. As in the sample weight and sample units 
columns, above, typing may be saved by double clicking the column title. 
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5.4.2.8 The autos~pler tray being used at present is "Tray B". 

Sampler 
Location Size Contents 

1 50 mL tube Calibration Blank 

2 50 mL tube 0.5 J.1g/L standard 

3 50 mL tube 1.0 J.1g/L standard 

4 50 mL tube 2.0 J.1g/L standard 

5 50 mL tube 5.0 J.1g/L standard 

6- 50 mL tube- 10.0 J.1g/L standard 

7 50 mL tube ICV 

8 50 mL tube ICB 

9 15 mL tube PBWor LCSS 

10 15 mL tube LFB or sample 

11-109 15 mL tubes Samples 

5.4.3 All tubes should be marked with their contents before being filled. Then the tubes are 

filled from the BOD bottles and placed in the autosampler locations designated either by 

the method or by the sample information sheet. 

5.4.4 At the beginning of each day of analysis, the following steps are taken to prepare the 

instrument: 

5.4.4.1 The flows of the carrier solution and the reductant solution (the stannous 

chloride solution) are measured by the methodology suggested in the Perkin­

Elmer handbook "Setting Up and Performing Analyses", 2.4.2-2.4.4. The rinse 

container (autosampler location 0) is rinsed and filled with 3% HCl solution. 

This is then analyzed using the location button in the analysis window of the 

automated analysis window, and the curve produced displayed through t)1e curve 

button in the toolbar. The curve should be flat and less than 0.0001 absorbance 

units. 

5.4.5 Analysis - The analysis is ordinarily started by clicking the "Analyze All" button in the 

Automated Analysis window. If only calibration is desired, the "Calibrate" button may 

be used. If samples are to be analyzed by an already-existing calibration curve use the 

"Analyze Samples" button. 

5.4.5.1 Once the analysis has been started the autosampler places the sampling probe 

in the sample/calibration cup. The peristaltic pump begins pulling sample 

through the sample loop. After the line has been purged, the injection valve 

cycles, and injects the sample into the carrier flow. This flow is then combined 

Laucks Testing Laboratories, Inc. 
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with the SnC12 and mixed. Next it goes to a liquid/vapor separator. The liquid 
. goes to waste and the vapor is transported into the adsorption cell of the 

spectrophotometer. All samples and standards are measured in duplicate. 

5.4.6 Run log - A run log will be printed as the analysis progresses. The print program is· 
designed to transmit the data to be printed to the printer one page at a time. Thus several 
autosampler locations will be analyzed before anything appears on the printer. If anything 
else is printed (e.g. the sample information sheet) while the automated analysis window is 
open, the computer must be rebooted, or a run log. will not be printed. 

·5.4.7 Additional samples may be analyzed after the run designated on the sample information 
sheet by using the "Select Location" button on the "Analyze" page of the Automated 
Analysis window. The autosampler locations should be filled in the resulting dialog .. 
The instrument will then analyze the samples indicated. This may be used to reanalyze 
the sampies with questionable results, or to analyze diluted samples. 

5.4.8 Dilution - Where analysis results are above the high standard (10.0 IlglL ) an aliquot of 
the sample diluted with the calibration blank may be analyzed as set forth inS.4.7 above. 

Reports 

6.1 Data Packet Organization 

-. 
6.1.1 A report is prepared using the reformat procedure on the main menu. The reformatted 

design is entitled "Summary". It is transferred to a floppy disk, which is then imported to 
a spreadsheet using Microsoft Excel 5.0. This must then be formatted into the form 
included in Appendix III. 

6.1.2 . The final data packet is to include the following: 
1) The report (See Appendix III). 
2) The QC_DB Report Form 
2) The digestion log (Appendix II). 
4) The run log, if required. 

6.1.3 All results for quality control tests are entered into QC_DB. Asununary report of all data 
entered must be included in the data packet. The routine minimum is a method blank 
report, an MSIMSD or MS/duplicate report and a SRMlLSCW. 

.~ 
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U The amilyte of interest was not detected, to the limit of detection indicated. 

6.3 Control charts 

6.3.1 The recovery values for the LCS/SRM are plotted on control charts . 
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Method 245.1,7471,7470 QA Requirements and Corrective Actions 

QA Element Method Laucks Frequency Corrective Documentatio 
Criterion Criterion Action 

1illtlal CC> 0.995 CC > 0.995 once per batch recalibrate run log 
Calibration 

Initial 90-110 % Per the method one per 20 recalibrate run log, report 
Calibration SW846 
Verification 80-120% 245.1 
Initial Below R.L. :BelbwR.L. one per recalibrate run log, report 
Calibration sequence 
Blank 

Ircmtinuing 80-120 % 80-120 % At the recalibrate and run log 
Calibration beginning,every rerun samples e. Verification 10 samples and . since last CCV 

after the last 
I sample 

Continuing Below R.L. Below R.L. At the recalibrate and run log 
Calibration beginning,every rerun samples 
Blank 10 samples and since last CCB 

after the last 
sample 

Matrix Spike SW-846 See See QC_DB Every 20 Consult QC QC_DB 
Recovery QC_DB. samples officer. Flag 

CLP 75-125% . data or 
reanalyze. 

MSIMSDRPD See QC_DB See QC_DB Every 20 Consult QC QC DB 
samples officer. Flag 

data or 
reanalyze. 

Duplicate 20% RPD CLP See QC_DB Every 20 Consult Qt QC_DB 
% Difference samples officer. Flag 

data or 
reanalyze. 

-

_. 
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Laboratory 85-115 % 

Fortified Blank 
(LFB) 
Standard Soil 

Reference ManufactUre's 

Material (SRM) limits 

Recovery Water See leV 

, • ..., 

SeeQC DB 

Manufacturer's 
limits 

SOP No: 
Revision: 
Date: 
Page: 
Replaces: 

Once per 20 Recalibrate 

Once per 20 Recalibrate 

LTL-7S01 
1 

02/04/98 
190f24 

o 
Run log 

Run log 
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Analyst 

Standard IP .. 

ICVNo 

No. 

SO ppb 

SO.2 ppb 

SO.5 ppb 

S1.0 ppb 

S2.0 ppb 

S5.0 ppb 

S10.0 ppb 

ICV 

lCB 

LCSW 

CRA 

PBW 
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. Appendix - II - Sample Digestion Log 

ME-

ME-

Sample ID 

20 III ofStd 

50 III ofStd 

100 III ofStd 

200 III ofStd 

500 III ofStd 

1000 III of Std 

NaCI 
REA 1-7-9 

Bottles into water bath (time) 

Water bath at 95°C (time) 

Bottles out of water bath (time) 

Spike = 100 III of Std 

Sample size Final Comments .Bottle # 

g,mL volume.mL 
100 ml 

100 ml 

100 mi· 

100 ml 

100mi 

100mi 

100ml 

100ml 

100ml 

100 ml 

100 ml 

100 ml 

100 ml 

100 ml 

100 ml 

100 ml 

100mi 

100mi 

100ml 

100mi 

100 ml 

100ml 

100 ml 

100 ml 

100 ml 

100 ml 

100ml 

100ml 

100 ml 
. 

100 ml 
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Sample 
Calib Blank 
50.2 
50.5 
51.0 
52.5 
55.0 
510.0 
ICY1 ME7-23-2=4 
Ice 
eeY1=5 
eCB1 
LC5W1 
eRA 
PBW 

- 12611-11 
12679-02 
12679-02dup 
12679-02ms Spk=1 
12679-03 
12679-04 
CCV2=5 
eCB2 
12679-05 
12679-06 
12679-07 
12679-08 
12679-09 
12679-10 
12725-01 
12725-02 
12725-02dup 
eCY3=5 
eCB3 
12725-02ms Spk=200 
12184-5 
12184-Sdup 
eCV4=S 
-CCB4 
12679-02ms (rerun) 
12679-02ms (10x dil) 
12679-08 (rerun) 
12679-09 (10x dil) 
eCV5=5 
ceB5 

Hg in Water and TCL? 
Digested 117/98 
Analyzed 118/98 

i-Time Value -% RcvlY ' RPO i FlajllComment 
i 11:13:29 1 1J9/L 
: 11:16:231 IJg/L ! ; 

111:19:191 - IJg/L 
, , 

! 
11 :22:191 ' IJg/L 1 1 1 

111 :25:171 IJg/L , 1 i , 

11:28:15, i IJg/L i i i 
I 

111:31:16': ! IJg/L i 1 I 1 I 
111 :34:21 i 4.0281 IJg/L i 101%,- i 

111 :37:211 0.001' IJg/L ! 
, , 

11 :40:161 5.015 i IJg/L 1 100%1 , 
11:43:101 0.0071 IJg/L 

, 
I 1 

11:46:041 4.067! IJg/L 1 102%: 1 

11 :48:57: 0.226i 1J9/L 
, I i 1 _- 1 

i 11:51:55i 0.003i IJg/L 1 
, 1 

1 

! 11:54:501 2.215: IJg/L , !did not report 
111:57:47; 0.007 i IJg/L , i 

! 12:00:44' 0.017' IJg/L ! 1 
i 12:03:42: 12.842: IJg/L , 1284%; IN !see below 
! 12:06:42: 0.083: IJg/L : ! 
i 12:09:34, -0.016: IJg/L , ; i 

112:12:28, 5.138; IJg/L 103%, ! i 

112:15:24, 0.013 i IJg/L i 
, , 

112:18:16' 0_026: IJg/L 
, , , 

112:21:11, 0.029 1 IJg/L , 

112:24:04 0.002: IJg/L 
, 

112:26:58: 8.239! IJg/L isee below 
, 12:29:52' 23.125' 1J9/L , 'did not report 
i 12:32:46: 0.209' IJg/L i !did not report 
1 12:35:44- - 0.367: IJg/L ; 

1 , , 
112:38:391 -0.226i IJg/L ! 1 I , 

12:41 :36i -0.419 i IJg/L ; i 
12:44:321 4.945, \Jg/L 1 99% 1 
12:47:261 0.0141 \Jg/L I I 
12:50:25: 199.9031 \Jg/L 1 100% I 
12:53:22: 1.436: \Jg/L ! I 

: 12:56:18, 1.433 \Jg/L 
- , 

i i : 

112:59:16 5.111 \Jg/L -102%,- , 
I 

! 13:02:10 -0.028 IJg/L ! 
, 

,13:08:05 0.959, IJg/L 96%, , I 
13:10:59 -0.646 IJg/L : did not report 

i 13:13:49 0.001 IJg/L 
, , 

'I ; 1 

, 13:16:40 0.211 \Jg/L 'did not report 
: 13:19:35 4.940 IJg/L 99% 
113:22:32 0.011 IJg/L 
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Autosampler Loading List 

SamF=,le In: o=ma~ior. File-: 0205 ~6S . S: F 
Methods: Seils 

Location Elements 
~ :1; 
1 "g 

:1g 
Hg 

..., 
~g -

3 :1.g 

4 "; 
:, Hg 
6 Hg 

Hg 
:1g 

"7 Hg 
B Hg 
9 Hg 
10 :!; 
:1 H; 
, .- Hg .1..;. 

1.3 Hg 
14 He 
~ cc t:_ -.. ~ 
:6 nc; 
:7 Hg 

It ~ 

Solution 

Calit. ~:ar,~ 
C:Bl: O.OOO~ ~g:L 

C:E: 0.0000 ug'L 
5('\.2: 0.2 ~g.'L 

$('._: lJ. C ~9/:' 

.;:,.:. • U: :. (I ug" L 
S:.O: :.0 ug/L 
55.0: 5.0 ug!L 
CC:Y:!.: 5.0000 ug/L 
C~J: 5.C~OO ug/L 
S10.0: 10.0 ug/L 
rev: 4.0000 ug/L 
IeB: O. 0000 ~g/L 
S :.r..:; 1 ~ : :-F _t. 

.5arnp':'t:: 
Sample: 
S~mpl-=: 
S srr~;:.l,; : 
.5am;;.i.a: 

-9'\.,. ... 
=::;)t. 

:?BCI 1614-01 
E:4-l)lm~ 

f:~~f)!rr .. s·= 
:,~;-O: (lux) 

.~ 

•. ~ 
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1.1. Method Description 
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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 i~entification. 

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. 

Definition of terms and acronyms 

2.1. RTW (Retention Time Window) 

The width, in minutes, of the retention time window half width. The retention time 

window for identification is ±R TW. 

Equipment list and standards 

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. 

Safety precautions and waste disposal 

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 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. ..~ 

4.1.3. Electrical shock 

All instruments present the possibility of electrical shock. The operator ~hould 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 potnt of collection is further covered in 
the appropriate Laucks SOP. 

Sa.. Calibration and quality control 

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. 

Laucks Testing Laboratories, Inc. 
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6.1. Data colleCtion 
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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 sequen~e 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 of3 

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 

n 

_ . Iti 
t = --,,-1 _ 

n 

6.2.2. Standard deviation 

.2 

t) 
SD ;= I 

n 1 

where 

t;=measured retention time 
-
t =average retention time 
n=number of measurements 

Laucks Testing Laboratories, Inc. 
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6.2.3. Retention time window 
-

RTW= 1+3* SD 

6.2.4. Frequency ofRTW detennination 

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 detennination ofRTWs 

6.2.5.1. RTW too small 

In spite of the effort to mimic real world operating conditions by perfonning 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 sufficient 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 re-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. 

RUD Type RTW half-width, iniDutes 

Narrow bore, megabore 0.03 
capillary 

HPLC 0.15 for analytes with RT to 15 min, 0.20 
thereafter (see following notes) 

Ion chromatography 0.15 for analytes with RT to 15 min, 0.20 
thereafter (see following notes) 

Laucks. Testing Laboratories. Inc. 
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In the determination of pest icidesIP CBs using CLP methodology, the RTWs are fixed 

in the Statement of Work. This methodology will not·apply to pesticideslPCBs 

detennined 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 variati9n 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. 

s~= k 

L(nt-1) 

k=kth set 

s; =variance of kth set 

nt =replicates in kth set 

1..... Application to [outine analytical sequences 

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 analyte 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 analytes in sample extracts. In such 

Laucks Testing Laboratories, Inc. 
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cases, it is acceptable for the analyst to detennine that the target analytes are outside 
the established R TW s. 

Some techniques that are used for such identifications are retention time ratios of 
target analytes to surrogate compounds, observation of retention times of target 
analytes in MSIMSD samples, or re-ailalysis of sample extracts after spiking the 
extract with target analytes 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 detennine the 
cause and correct the problem before proceeding with further detenninations. 

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 perfonn instrument maintenance, analyze a new initial calibration 
verification standard, and reset the RTW centers. 

Reports 

8.1. Original data 

The appropria~e 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. 

Laucks Testing Laboratories, Inc. 
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1. Introduction and Scope 

1.1 Method Description 

Method 8260 is used in the determination of volatile organic compourids in soil, 
sediment, aqueous, and other matrices. This SOP addresses the determination of volatile 
organics in different matrices, which include medium level soils as well as low level 
water samples. A 25 mL sample volume is employed in order to achieve lower detection 
limits for the low level waters. In addition, the instrument acquisition parameters have 
been added for the analysis of vinyl chloride by Selected Ion Monitoring (SIM) in 
Appendix ill, and Appendix IV contains a tabular list of the non-routine Appendix IX 
analytes and their respective calibration ranges. 

1.1.1 Because this method employs sample introduction via a purge and trap sample 
concentrator, it is applicable to volatile compounds that have boiling points below 200°C 
and that are insoluble or only slightly soluble in water. Compounds that are moTe soluble 
in water have elevated detection limits due to their decreased purging efficiency. These 
include, but are not limited to ketones, nitriles, acetates, acrylates and ethers. 

, . 

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

1.2 Method DeviationS 

1.2.1 Detailed below are any deviations from the published version of method SW 8260B. AIl 
deviations are followed as the standard operation procedure by Laucks Testing Labs. 

1) In order, to be more consistent and adhere to practical precision, Laucks uses method 
reporting limits for method blank criteria instead of method detection limits as referenced 
in SW 846. Common laboratory solvents, such as methylene chloride and acetone, are 
allowed to be present in the method blanks :S 5 times the RL. Refer to Section 6.4 for 
detailed method blank criteria. 

2) The r~tention time window used for internal standards in all analyses is +/- 0.50 
minutes relative to the daily CCV standard. This window is considerably narrower than 
the 0.06 RRT units specified in method SW 8260B and is considered more likely to 
ensure acceptable method performance. 
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3) The BFB tuning criteria used is taken from CLP SOW OLM03.1,which is not a 
deviation from the method since SW 8260B allows the use of alternative tuning criteria, 
e.g., CLP and/or 524.2 The tuning criteria are tabulated in section 4.4.5. 

1.3 Sample CO,llection, Sample Storage, Holding Times 

1.3.1 Waters' 

1.3.1.1 Samples are collected with zero headspace in 40 mL glass containers containing 
presery!itive (~ither HC!, H2S04 or solid NaHS04) and sealed with Teflon-lined caps. 

1.3.1.2 . The water samples are preserved to a pH of S2, and all samples are stored at 4°C. 

1.3.1.3 The holding time to analysis is 14 days from date of collection. The pH values for the 
water samples are measured subsequent to sample analysis. The pH values, when not 
preserved to a pH S2 are noted in the instrument logbook and the client report. 

1.3.2 Soils 

• 1.3.2.1 At the time of this writing, the 3rd update of the 3rd edition to SW 846 requires that low 
level soils be collected in duplicate using 5 gram and/or 1 gram aliquots which are to be 
weighed out in the field. The soil samples are to be collected in a 40 mL vial containing 
water, sodium bisulfate, and a stir bar. 0.2 grams of sodium bisulfate are added for each 
1 griun of soil. Therefore, when collecting 5 grams of sample, the VOA vial should 
contain 1 gram of sodium bisulfate. The sodium bisulfate is added in order to ensure a 
sample pH of S2. The vials used.forlow level soils should have the tared weight 
recorded on the label and sealed with septum-lined screw caps. 

• 

, 

1.3.2.2 Another option is the use of the EnCore™ sampler, the Purgtt-and-Trap SamplerTM, and 
a cut plastic syringe to transfer the sample to the soil vial. If the EnCore™ sampler is 
used in the field, the samples may be stored for up to 48 hours. However, samples 
collected in this device should be transferred to the soil sample vials (and'preserved) as 
soon as possible, or analyzed within 48 hours. The holding time for soils is 14 days 
from the date of collection. 

1.3.2.3 At the time of this writing, the 3rd update of the 3rd edition to SW 846 requires that 
high level soils be collected in using one of the following options: 

Lauclcs Testing Laboratories, Inc. 
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1.3.2.3.1 Option 1: Samples will be collected in duplicate using 5 gram and/or 1 gram aliquots 
which are to be weighed out in the field. The soil samples are to be collected in a 40 
mL vial containing methanol. The vials used for high level soils should have the tared 
weight recorded on the label and sealed with septwn-lined screw caps. 

1.3.2.3.2 Option 2: Samples will be collected using an EnCore type sampler or equivalent, and 
preserved at the laboratory. 

1.3.2.3.3 Option 3: Samples will be collected in vials with zero headspace. 

1.3.2.4 The practices in sections 1.3.2.1 and 1.3.2.2 will be implemente'd as SAPs, QAPs, 
" agencies and clients require without updating this SOP until the practice is routine and 

this document is up for its annual review. Until this practice is routine and accepted by 
all agencies Laucks will continue to accept unpreserved soil samples for low or high 
level analysi~. The samples must be collected in 2- or 4-<;>z glass containers and sealed 
with teflon-lined caps. These samples will be introduced by method 5030A and 
analyzed according to this SOP. Please note that for South Carolina samples; Method 
5035 must be followed. 

1.3 .2.5 The holding time to analysis is 14 days from date of collection. 

1.4 Definition of Terms 

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

Blank Spike 

CCC 

A background free matrix (DIW for water, clean" sand for 
soils/sediments) to which known amounts or target anaIytes" and 
surrogates are added each time samples are analyzed. Blank spikes 
are required on all HAZWRAP 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. 

Calibration check compound. There are 6 analytes which must 
meet the minimum %RSD of 30% in the initial calibration and a 
%0 of 20% in the continuing calibration standard to validate 
linearity. These analytes are 1, l-dichloroethane, chloroform, 1,2-
dichloropropane, toluene, ethylbenzene and vinyl chloride. 

Loucks Tesl;ng Laboratories, Inc. 
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mLK 
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QC Check Standard 
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Continuing calibration verification. This is a standard analyzed at 
some prescribed frequency during the analysis sequence to 
determine whether the instrument has remained in calibration. 

Contract Laboratory Program. The USEP A 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. 

Instrument blank. An instrument blank is PFW containing the 
method surrogates and is introduced into the instrument to monitor 

. for carry oyer between sample analyses. 

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

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. . 

Purge-free water. Laboratory deionized water that is boiled for 30 
minutes prior to 1,lSe. The systems used to provide deionized water 
at Laucks all contain carbon polishing filters which are capable of 
providing purge-free water for use as reagent water. 

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 ifMSIMSD recoveries are out of control. See also blank 

. spike. 

Quality control period. An analysis sequence initiated by the 
injection of BFB, followed by the standard. A QC period is 
terminated after 12 hours from the injection of BFB . 

Loucks Testing Laboratories, Inc. 
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RF 

RRT 

. RSDor%RSD 

RT 

Sequence 

SPCC 

. Response factor. A measure of the response of an analyte 
compared to its internal standard response. Response factors are 
determined by standard analysis· and are used in the calculation of 
concentrations of analytes in samples. 

Relative retention time. A measure of the retention time of an 
analyte compared to the retention time of its internal·stanciard. 

Relative standard deviation or percent rela~ive 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 from the GC column. 

A set of samples and standard solutions introduced into an 
instrument in a chronologically continuous group. See also QC 
period. . 

System performance check compound. Specified compounds in 
which the minimum RFs must be met in order to demonstrate that 
the initial and con~uing calibration standards are in control. 
These compounds· are chloromethane, 1, I-dichloroethane, 
bromoform, chloro~enzene, and 1,1 ,2,2-tetrachloroethane. 

2. Equipment List and Standards 

2.1 Chromatographic System 

2.1.1 Gas Chromatograph: Hewlett Packard 58901 or II employing a low-dead-volume 
interface from the sample concentrator to the GC injection port. 

2.1.2 Carrier Gas: Helium 99.995% (high purity grade) or better. 

2.1.3 Column: 30 m x 0.53 nun x 3.0 J.UD film thickness or 75 m x 0.45 x 2.55 J.LIIl film 
thickness, fused silica capillary colwnn (J&W D8-624 or equivalent). 

2.1.4 Purge and Trap: 01 Analytical 4460A and 4550 sample concentrators or equivalent. 

2.1.5 Autosampler: Dynatech Precision Sampling PTA-30W/S or equivalent. 

La~cks Testing Laboratories, Inc. 

• 

• 



• 

• 

• 

'r: ' 

... " 

Method No:L TL-8265 
Revision:, 1 
Date: 06/17/98 

, . '" 
Page: 90f54 
Replaces: 0 

2.1.6 GelMS Interface: Hewlett Packard 59913Ajet separator assembly or equivalent. 

2.1.7 Mass Spectrometer: Hewlett Packard 5970B or equivalent. 

2.1.8 Data System: Teknivent. 

2.1.9 Trap: 01 Corporation, Supelco, or equivalent. Examples are listed below: 

1) 1 cm·3% SP~2100/Chromosorb W AW, 7.7 cm Tenax TA, 7.7 cm silica gel 15, 7.7 cm 
activated charcoal. Supelco Pt No.:2-1139. 

2) VOCARB 3000.10 cm Carbopack C, 6 'cm Carboxen 1000, 1 cm Carboxen 1001. 
Supelco Pt No.: 2-1131. 

3) VOCARB 4000.8.5 cm Carbopack C, 10 cm Carbopack B, 6 cm Carboxen 1000, 1 em 
Carboxen 1001. Supelco Pt. No.: 2-1143 . 

2.1.10 Miscellaneous: Assorted gas-tight calibrated syringes, pipettes, 40 mL Vials, caps, septa, 
sea sand, purge and trap grade methanol, ferrules, pH strips, purge-free DIW, 
volumetrics, laboratory oven capable of heating glassware up to 100°C, and assorted 
supplies. 

2.2 Standards 

2.2.1 Overview of Volatile Standards Preparation 

2.2.1.1 All standards are made using a high purity purge and trap grade methanol. Every lot 
number of methanol is analyzed prior to Use to ensure that it is free of volatile organic 
contaminants. A record of analysis of an aliquot from each batch is stored for a 
minimum of one year. 

/ 

2.2.1.2 Two standard logbooks are employed to document all volatile standards. One standard 
logbook is maintained for stock solutions prepared from neat materials and to record the 
login of certified standards.' The other standard logbook is maintained for working 
solutions which include solutions procured from commercial sources, as well as those 
solutions made in the laboratory. All standards '-i;e assigned a unique identifier to enable 
cross-referencing of each individual standard ba(k 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 of standards. 

Lauch Testing l.aboratories. Inc. 
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2.2.1.3 All standards must be identified and quantitated prior to use in the laboratory. This is 
performed by purchasing certified standard solutions from a commercial supplier that is 
recognized by the EP A and which are traceable to NIST. In addition, standards for the 
permanent gases and non-gases are monitored frequently by comparison to the initial 
calibration curve. Fresh standards should be prepared if the calibration standard(s) fail 
to meet the criteria specified in SW 846. Standards for gases need to be replaced after 
one week, or as recommended by the standard manufacturer, unless the acceptability of 
the standard can be documented. Standards for the non-gases need to be replaced after 
six mcmths or as recommended by the standard manufacturer, unless the acceptability of 
the standard can be documented. If the standards meet the crit'eria for the calibration 
standard(s) as specified in SW 846, they are considered acceptable. 

2.2.1.4 All standard solutions are stored in the VOA freezer at -10°C to -20°C. The stock and 
secondary dilution standards are stored in flame-sealed amber ampules (with the 
exception of the internal and surrogate standards). The secondary dilution sulndards are 
checked for degradation or evaporation prior to preparing calibration standards. 
Secondary dilution standards should be replaced after one week, unless the acceptability 
of the standard can be documented. Pre-mixed certified solutions are stored according • 
to the manufacturers' documented holqing time and storage temperature 
recommendations. Prior to daily and initial calibration standard preparation, the 
standard solutions are removed from the freezer and allowed to warm to room 
temperature. 

2.2.1.5 Refer to Appendix I for a tabular listing of all standard solutions and their 
concentrations. The additional appendix IX compounds (which are only analyzed upon 
request) and their standard concentrations are tabulated in Appendix IV. 

2.2.2 Preparation of Internal Standards and Surrogate Standards 

2.2.2.1 If starting with a neat material, a measured amount of the neat chemical is placed in a 
glass volumetric and diluted to volume with methanol, then stoppered. 125 mg of neat 
material is diluted into 25 mL of methanol. This yields an intermediate solution of 5000 
J.1g/mL. 

2.2.2.2 . Aliquots of the intermediate solutions are taken from the individual internal and 
surrogate standards and then combined in a volumetric flask and diluted with methanol 
to yield a working standard which contains all compounds at a concentration of 250 
J.1g/mL each. This is accomplished by using a gas-tight syringe to transfer each aliquot 
of 1.25 rilL into 25 mL of methanol. A. 1 J.1L aliquot of this solution is injected via the 
autosampler into 5 mL for waters, low and medium level soils (and 25 mL for low level • 
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waters) of sample, resulting in an internal and surrogate standard concentration of 50 
J,lg/L (or 10 J,lg/L for low level waters). 

Internal Standards 

FI uorobenzene 
Chlorobenzene~ 

1,4-Dichlorobenzene-d4 

.. 

2.2.3 Preparation of Matrix Spike Solution 

Surrogate Standards 

1,2-Dichloroethane-d4 
Toluene-d8 
p-Bromofluorobenzene 

2.2.3.1 At a minimum five volatile analytes are used for spiking. Upon request by the client 
additional anciIytes may be used if they are of interest at the site. A certified matrix 
spiking solution which contains the five spiking analytes is purchased pre.;mixed from a 
commercial supplier at a concentration of2500 J,lg/mL each. This solution is then 
diluted in methanol to a concentration of 200 J,lg/mL. 

Matrix Spike Solution Source· Part Number· 

1,1-Dichloroethene 
Benzene 
Trichloroethene 
Toluene 
Chlorobenzene 

• or equivalent 

Restek 30005 

2.2.3.2 A 12.5 J-lL(2.5 J-lL for low level waters) aliquot ofthis solution is spiked into 50 mL of 
sample, resulting in a spiked concentration of 50 J,lg/L (or 10 J,lg/L for low level waters) 
for each analyte. 

Laucks Testing Laboratories, Inc. 
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Working Concentration 

Soils, 5 mL Water 
200~g!mL 

Medium Level Soils 
200 ~g!mL 

25 mL Water 
200 ~g!mL 

Aliquot. Final Concentration 
Volume 

12.5 J.1L 50 mL PFW 50 ~g/L 

12.5 J.1L 50 mL PFW (50 ~g/L extract) 5000 ~g/L sample 

2.5 ~L 50 mL PFW 10 ~g/L 

2.2.4 Preparation of p-Bromofluorobenzene (BFB) Solution 

2.2.4.1 The preparation ofBFB is similar to that of the internal standards and surrogate 
standards. Refer to Section 2.2.2 for details. 

2.2.4.2 A solution of25 ng/L is prepared and stored in flame-sealed amber ampules. 

2.2.5 Preparation of Initial Calibration Standards 

2.2.5.1 Certified sets of stock solutions which contain all target analytes are purchased pre­
mixed from a commercial supplier at a concentration of 2000 ~g!mL each. If additional 

. target analytes are requested, these analytes may be ordered separately, either in solution 
or as a neat material. 

2.2.5.2 These solutions are then diluted in methanol to generate standards at concentrations of 
200 ~g!mL. This solution is stored in flame-sealed amber ampules. 

2.2.5) Standards are stored in the VOA freezer at -lOoC to -20°C. They are removed prior to 
making up the initial calibration standards and are allowed to warm to room 
temperature. 

2.2.5.4 The initial calibration standards range from 1 ~g/L to 50 ~g/L for low level waters and 3 
Jlg/L to 200 ~g/L for soils, and 5 mL water samples. The 5 mL water calibration 
standards are also employed in the analysis of medium or high level soils, since the 
aqueous calibration standards are purged at ambient temperature. Analysis of the solid 
matrices in the low level format require a purge temperature of 40° C. 
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2.2.5.5 The standards are prepared by taking aliquots of the solutions and diluting them into a 
volumetric containing PFW. A 40 mL aliquot is immediately poured into a VOA vial. 
(or a 5 mL·aliquot for the low level soils is placed in a soil vessel) and placed on the 
autosampler. Each standard concentration is prepared just prior to analysis and any 
remaining standard solution is disposed of once the analytical run is initiated. 

Solution 

VOC Mix 1 
VOC Mix 2 
VOC Mix 3 
VOC Mix 4 
VOC Mix 5 
VOCMix6 
TCLMix 1 
Carbon Disulfide 

• or equivalent 

Source· 

. Supelco 
Supelco 
Supelco 
Supelco 
Supelco 
Supelco 
Supelco 
Supelco 

Part Number· 

4-8775 
4-8777 
4-8779 
4-8786 
4-8797 
4-8799 
4-8949 
4-0363 

Low Level Water (25 mL) 

Working Solution Aliquot Aliquot Final Volume Concentrations Concentrations 
non- ketones non-ketones ketones 
ketones 

200 J-lglmL 1.0 J.1L 2.0 J.1L 200mL 1 J-lg/L. 2J-lg/L 
200 J-lglmL 2.5 J.1L 5 J-lL 100mL 5J-lg/L 10 J-lg/L 
200 J-lglmL 5.0J.1L 10 J.1L 100mL 10 J-lg/L 20 J-lg/L 
200 J-lglmL 6.2 J.1L. 12.5 ilL 50mL 25J-lg/L 50J-lg/L 
200 J-lglmL 12.5 ilL 25 J.1L 50mL 50 Ilg/L 100 J.1g/L 
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Working Solution 

200 IlglmL 
200 IlglmL 
200 IlglmL 
200 IlglmL 
200 ).1g1mL

h 

Working Solution 

200 IlglmL 
200 IlglmL 
200 IlglmL 
200 IlglmL 
200 IlglmL 

Working Solution 
200 IlglmL 
200 IlglmL 
200 IlglmL 
200 IlglmL 
"200 eglmL 

Aliquot 
non- " 
ketones 
1.5 J.1L 
2.5 J.1L 
6.25 J.1L 
5.0 J.1L 
10.0 ).1L 

Low Level Soil 

Aliquot Final Volume " Concentrations 
ketones non-ketones 

2.5 J.1L. 100 mL/50 mL 31lg/L 
5J.1L 50mL 10 Ilg/L 
6.25 J.1L 25mL 50 Ilg/L 
5.0 ilL 10mL 100 Ilg/L 
10.0 ).1L 10mL 200 ).1g/L 

5 mL Water And Medium Level Soil 

Aliquot Aliquot Final Volume Concentrations 
non- ketones non-ketones 
ketones 
1.5 J.1L 2.5 J.1L 100 mL/50 mL 31lg/L 
2.5 J.1L 2.5 J.1L 50mL 10 Ilg/L 
12.5 ilL 12.5 J.1L 50mL 50 Ilg/L 
25 J.1L 25 J.1L 50mL 100 Ilg/L 
50 ilL 50 ilL 50mL 200 eg/L 

Appendix IX Analytes (25 mL) 

Aliquot 

2.5 J.1L 
5J.1L 
12.5 J.1L 
25 J.1L 
50 J.1L 

Final Volume 
50mL " 
50mL 
50mL 
50mL 
50mL 

Concentrations 

10 Ilg/L 
20Ilg/L 
50Ilg/L 
100 Ilg/L 
200 ).1g!L 

2.2.6 Preparation of a Daily Calibration Standard 

Concentrations 
ketones 

10 Ilg/L 
2OIlg/L 
50 Ilg/L 
100 Ilg/L 
200 eg/L 

Concentrations 
ketones 

10 Ilg/L 
2OIlg/L 
50 Ilg/L 
100 Ilg/L 
200 eg/L 

2.2.6.1 The concentration of the continuing calibration standard at a level of 10 1lg!L for low 
level waters, 50 Ilg/L for low and medium level soils and 5 mL waters, is also the mid­
point of the initial calibration curve. This standard is always prepared just prior to 
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analysis by transferring an aliquot of each of the 200 J.1g1mL multi-component working 
solutions into a volumetric containing PFW. 

3. Safety precautions & Waste disposal 

3.1 Routine Safety Precautions 

3.1.1 All standards and samples should be handled as if they are hazardous substances. 

3.1.2 Refer to.the inslrWIlent 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 from 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 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. . 

3.1.5 Flammable solvents such as methanol are stored in the appropriate solvent locker located 
outside the volatile laboratory. 

3.1.6 Many analytes are known or suspected carcinogens. Analysts should take the proper 
precautions such as wearing gloves when working with suspect samples or high level 
standards or solvents. Additionally, a respirator should be worn and a fume hood utilized 
for extremely hazardous compounds. 

3.2 . Waste disposal 

3.2.1 Waste solvents and expired standards are disposed of in the appropriate waste solvent 
container located in the prep area under the hood. 

3.2.2 Solid sample matrices are disposed of in appropriate drums labeled for this specific 
purpose where they are routinely picked up by an approved agency for final disposal. 

----------------------------~~--=----------------,~-------------Laucks Te:;ting Laboratc":es, Inc. 



4. Operation procedures 

4.1 Analytical Conditions 

GC Parameters 

Injection Port Temperature 
GCIMS Interface Temperature 
Initial GC Temperature 
Initial Hold Time 
Ramp Rate 
Final Temperature 
Final Time 
Carrier Gas Flow 
Colwnn Head Pressure 

Purge and Trap Parameters 

Purge Time 
Desorb Time 
Bake Time 
Desorb Preheat Temperature 
Desorb Temperature 
Purge Flow 
Purge Temperature 
Desorb Flow Rate 

Mass Spectrometer Parameters 

. Electron Energy 
Mass Range 
Scan Time 
Scan Start Time 

: 200°C 
: 250°C 
: 30°C 
: 4 min 
: 4°C/min 
: 140°C 
: 4 min 
: 15 mL/min 
: 9 psi 

: 11 min 
: 1 min 
: 16 min 
: 20°C 
: 180°C 
:40mUmin 
: Ambient (40°C for soils) 
: 15 mUmin 

: 70 volts 
: 35 to 300 amu 
: 1.4 sec/scan 
: 0.1 min 
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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 for th~ determination of method 
detection limits. 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. 

Method Validation 

Prior to the analysis of any samples, it is necessary to validate the method. Amethod 
validation study is perfonned 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 10-
50 times the MoL. In the absence of criteria for the initial demonstration of proficiency, 
the limits of 70%- 130% can be used. 

Instrument Tuning 

4.4.1 Prior to the analysis of any samples, blanks, or calibration standards, the instrument must 
demonstrate mass calibration and resolution by meeting the established tuning criteria for 
BFB. 

4.4.2 . FC-43 (PFTBA) is used as a mass calibrant. The following ratios are suggested in order 
to meet the tuning criteria for BFB: 

Ion % of ion 69 Isotope Isotope Abundances 

69 100% 70 0.5-1.5% 
131 25-40% 132 2.0-4.0% 
219 25-40% 220 2.5-5.0% 
414 1-3% 

4.4.3 In addition to the tabulated abundances listed above, other criteria'should be reviewed at 
this time. 

1) Ion peak widths: The appropriate range is between 0.5 and 0.6 amu. Amu widths 
beyond this range can lead to loss of minor isotopes, while insufficient peak widths will 
result in decreased sensitivity. 

Laucks Testing Laboratories, Inc. 
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2) Leak check: The abundances of ions 18, 28, and 32 (water, nitrogen and oxygen, 
respectively) should be less than 5 percent relative to 69.A level greater than 5 percent is 
indicative of a leak in the systC!m. 

4.4.4 Following the system tuning using FC-43, the GCIMS is then calibrated with"BFB. A 2 
~ aliquot (1 ~ for low level waters) of25 ng/J-LL ofBFB is injected directly into the GC 
resulting in a concentration of 50 ng (25 ng for low level waters). 

4.4.5 The ion abundances and ratios are checked against the criteria detailed below!!! 
alternatively, other criteria may be used (e.g., CLP, 524.2). IfBFB meets the tuning 
criteria, then the system is determined to be calibrated. If BFB does not meet the tuning 
criteria, the GCIMS is re-tuned with FC-43 as described above. 

Mass Abundance % 

50 
75 
95 
96 
173 
174 
175 
176 
177 

4.5 Initial Multi-Point Calibration 

8 - 40% of mass 95 
30 - 66% of mass 95 
base peak, 100% relative abundance 
5 - 9% of mass 95 
< 2% of mass 174 
50-120% of mass 95 
.4 - 9% of mass 174 
93 - 101 % of mass 174 
5 - 9% of mass 176 

4.5.1 Analyze standard solutions using a minimum of 5 different concentration levels. The 
lowest concentration should establish the reporting limit. The highest concentration 
should define the upper usable working range of the detector. Criteria for evaluating these 
standards are detailed in Section 6. 

4.6 Continuing Calibration Verification 

4.6.1 A CCV is analyzed once the BFB tuning criteria have been met and the instrument has 
been calibrated. Criteria for evaluating a CCV standard are detailed in Section 6. 
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4.7 Instrument Blank 

4.7.1 The analysis of an instrument blank (IBLK) is performed prior to the injection of BFB. 
This analysis ensures that there are no volatile organic contaminants in either the purge 
and trap sample concentrator .or in the autosampler. 

4.7.2 Any sample that demonstrates concentrationsoftatget analytes high enough to saturate 
the detector must be followed by at least one IBLK, also known as a saturation blank .. 
This IBLK analysis is performed to prevent any possible carry-over into the subsequent 
sample analysis. Evaluation criteria follow the same guidelines set forth for the analysis 
of a method blank. 

4.8 Method Blank 

4.8.1 Immediately following the analysis of the CCV and prior to sample analysis, a method 
blank muSt be analyzed. The analysis of the method blank demonstrates that the 
instrument is free of volatile organic contaminants and ensures that the reagent water is 
also free of contaminants. Refer to Section 6 for method blank acceptance criteria . 

4.9 Sample Analysis 

4:9.1 Samples (and associated QC) may be analyzed for up to 12 hours from the injection of 
BFB. The samples are analyzed subsequent to the calibration standard and method blank 
analyses. However, rio more than twenty sample analyses are performed in a 12 hour 
period. Once all criteria for BFB, the calibration standard, and method blank have been 
met, the sample analyses are performed. The aqueous and medium level soil samples are 
analyzed against an aqueous (non-heated purge) calibration curve. The low level soils are . 
analyzed against a calibration curve employing a heated purge temperature of 40°C. 

4.10 Analysis sequence 

IBLK (optional) 
BFB 
CCV 
Method blank 
Samples and QC 

4.11 Sample Preparation 

4.11.1 The samples are removed from the VOA refrigerator and are allowed to warm to room 
temperature. Aqueous samples which are received in 4~ mL vials and low level soil 
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samples containing the pre-weighed sample aliquot in sodium bisulfate are placed onto 
the autosampler carousel. See section 4.11.5 for the preparation of medium soils. The 
autosampler transfers a 5 mL, or 25 mL aliquot of sample (or an aliquot of PFW for the 
soils) into the autosampler syringe, where it injects 1 ~ of the internal standard and 
surrogate standard solution. 

4.11.2 The pH of all water and low level soil samples is measured subsequent to analysis in 
order to detennine if they were preserved adequately without disturbing the integrity of 
the sample. The pH. values are noted in the ~ent logbook. 

4.11.3 If the concentration of any target analyte exceeds the initial calibration range, the sample 
must be diluted and reanalyzed. 

4.11.4 If aqueous samples require dilutions, they are diluted by one of two methods listed: 

1) the samples are diluted with PFW in a volumetric where they are transferred to 40 mL 
vials and placed onto the autosampler, or 

2) the undiluted samples are placed on the autosampler, where they are diluted with PFW 
by the autosampler. Refer to the instrumentation manuals for the complete operation of 
the autosampler. 

4.11.5 Medium Soils 

4.11.6 The soil sample is gently mixed (no supernatant liquid is removed) and a 5 gram aliquot 
(weighed out to the nearest 0.1 g) is transferred to a tared 15 mL vial. 10.0 mL of 
methanol is added to the-vial. The vial is sealed, then shaken for two minutes. A 1 mL 
aliquot is transferred to a GC vial for storage in the dark at 4°C (±2°C). A 1001l~ sample 
aliquot per 5'mL ofPFW is placed onto the autosampler carousel. The autosampler 
transfers a volume of 5 mL of this sample into the autosampler syringe, where it injects 1 
ilL of the internal standard and surrogate solution. 

4.12 Qualitative Identification 

4.12.1 Two criteria must be satisfied to verify the identification of target compounds: 

1) elution of the sample component within 0.50 minutes of the standard component and, 

2) appropriate correspondence between the sample mass spectrum and the standard mass 
spectrum. 
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a) The three ions of greate~ relative intensity, or any ions over 30% relative intensity , 
which are present in the standard mass spectrum must be present in the sample spectrum. 

b) The relative intensities of ions must be within 30% between the standard and sample 
spectrum. 

d) The emphasis of spectral review is on the three major ions. However, if a target 
compound cannot be verified by all the criteria listed above, but if, in the technical 
judgment of the analyst, the identification is correct, then the analyte will be qUantitated, 
and reported. Compounds meeting the identification crite:Ja must be reported with their 
spectra. 

4.12.2 A library search may be performed for the purpose of identifying non-target analytes also 
referred to as Tentatively Identified Compounds (TICs). The criteria for confirming TICs 
are listed below. 

1) Relative intensities of ions in the reference spectrum> 10% of the most abundant ion 
should be present in the sample spectrum. 

2) Molecular ions in the reference spectrum should be present in the sample spectrum. 

3) The relative intensities for the major ions should agree within 20%. 

4) Ions in the sample spectrum but not present in the standard spectrum should be .. 
reviewed for possible background contamination or coelution. 

4.13 Compound Quantification 

4.13.1 Target compound concentrations are calculated using the following equations: 

Aqueous samples: 

C ( / 'L) Ax x Is x Df 
one J.Lg =----~-

Aisx ARF x Va 
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where: 

Ax = Area of the characteristic ion (EICP) of the analyte. 
Ais 
Is 

= 
= 

Area of the characteristic ion (EICP) of the internal standard. 
Amount of the internal standard (ng). 

ARF 
Vo 

= 
= 

Average RF from the ambient temperature purge of the.initial calibration. 
Volume of water purged (mL). 

Of = Dilution factor. Assume 1.0 for no dilution. 

Low soil (on a dry-weight basis) 

Cone (J.1g / kg) = 
Au x ARF X W.s x D 

Axx Is 

where: 

= Area of the characteristic ion (EICP) of the analyte. 
= Area of the characteristic ion (EICP) of the internal standard. 
= Amount of the internal standard (ng)., 
= Average response factor from the heated purge of the initial calibration. 
= Weight of sample added to purge vessel (g). 

D = 100- %Moisture 

100 

Medium soil (on a dry weight basis) 

, C ( / k) Ax x Is x Vt x 1000 x Df onc J.1g g = -, ---------''--
Au x ARF x Va X W.s X D 
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Ax = 
Ais .. = 
Is = 

Area of the characteristic ion (EICP) of the analyte. 
Area of the characteristic ion (EICP) of the internal standard. 
Amount of the internal standard (ng). 
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ARF 
V t 

= 
= 

Average RF from the ambient temperature purge of the calibration standard. 
Total volume of the methanol extract in milliliters (10 mL). 

Va 
Ws 

= 
= 

Volume of the methanol extract in microliters added to the reagent water for purging. 
Weight of sample added to purge vessel (g). 

Df = Dilution factor. Assume 1.0 for no dilution. 

5. Reports 

5.1 Data Packet Organization 

5.1.1 See Appendix II 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 database. Printouts of all data 
entered must be included in the data packet. The routine minimum is a method blank 
report, a blank spike report, and a MSIMSD report. 

5.3 Control Limits 

5.3.1 The laboratory has a computerized database which is used to generate control limits for 
various analyses, matrices, and analytes. The control limits defIne the range in which 99% 
of all values produced by a system should lie. Because the control limits are updated 
periodically, the current control limits forQC analyses have not been defmed in this SOP. 
A copy of all current control limits are located in Laucks' Control Limits Database. 

5.4 Data Qualifying Flags 

·5.4.1 Sample report results are qualified with data qualifying flags. These flags have the 
following defmitions: 

Laucks Testing i.aboratories, Inc. 
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Code Definition 

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

B 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. 

J The analyte of interest was detected below the practical quantitation limit. This 
.' value should be regarded as an estimate. 

D The value reported is derived from the analysis of a diluted sample or sample 
extract. 

E 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. 

N Used to denoted the presumptive evidence of a target analyte. This flag is used 
when it is not possible to confirm the presence of a compound by the strict 
guidelines for mass spectral interpretation, but in the technical judgment of the 
analyst, this compound is present. 

6. Quality Control 

6.1 Initial Calibration 

6.1.1 Criteria 

6.1.1.1 Initial calibration data are evaluated using %RSD and the relative response factors . 
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RFs are calculated using the equation: 

where: 

Ax = Response of target analyte 
Ais = Response of internal standard 
Cx = Amount of target analyte (ng/mL). 
Cis = Amount of internal standard (ng/mL). 

%RSDs are calculated using the equation: 

%RSD = SDi x 100 
RFi 

where: 

Sdi = Standard deviation of the initial calibration points 
RFi = Average RF from initial calibration 
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6.1.2 The System Perfonnance Check Compounds (SPCCs) are checked to detennine that the 
minimwn average relative response factors tabulated below are met, and that the 
maximwn RSD for each Calibration Check Compound (CCC) is < 30%. The RSD for all 
other target analytes should be ~ 15%. If the RSD of any target analyte is greater than 
15%, but < 30%, additional calibration options may be used. Alternatively, if the mean of 
the RSD values for all analytes in the calibration is < 15%, the initial calibration is. 
considered acceptable. 

6.1.2.1 . The mean RSD criterion applies to all analytes in the standards, regardless of whether or 
not they are of interest for a specific project. 

6.1.2.2 The data used must be supplied with either a summary of the initial calibration data or a 
specific list of those compounds for which the RSD exceeded 15% and the results of the 
mean RSD calculation. . 

Lauclcs Testing Laboratories, Inc. 



SPCC Compounds 

Chloromethane 
1,1-Dichloroethane 
Bromoform 
Chlorobenzene 
1,1,2,2-Tetrachloroethane 

CCC Compounds 

Vinyl chloride 
1,1-Dichloroethene 
Chloroform 
l,2-Dichloropropane 
Toluene 
Ethylbenzene 

Minimum RF Limit 

0.100 
0.100 
0.100 
0.300 
0.300 

%RSD Limit 

<30% 
<30% 
<30% 
<30% 
<30% 
<30% 
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6.1.2.3 F or Navy samples, an additional criterion of a minimum RRF of 0.005 for all other 
reported analytes (with the exception 25 mL purges) has been implemented. 

6.1.3 Corrective action 

6.1.3.1 If the criteria are not met, additional standards may be analyzed or appropriate 
instrument maintenance and analysis of new standards should be performed. 

6.1.4 Documentation 

6.1.4.1 Copies of the initial calibration standards and the calculated RRFs and RSDs are stored 
with the raw data. If criteria are not met, reanalysis of additional standard(s) are noted in 
the instrument run log. 

6.2 Continuing Calibration Verification 

6.2.1 Criteria 

6.2.1.1 At the beginning of each 12 hour QC period, a 'ccv standard is analyzed. The RRF for , 
each compourid is calculated and the percent difference is calculated as follows: 

%D= RFi-RFc x 100 
RFi 
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where: 

RFi = Average RF from Initial Calibration 
RF c = RF from CCV standard 
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6.2.1.2 The minimum RRFs for the SPCCs must meet the criteria applied in the initial 
calibration detailed above. The %0 for the CCCs cannot exceed the 20% CCV criteria 
as tabulated below. 

CCC Compounds % 0 Limit 

1,I-Dichloroethene <20% 
Chloroform ' <20% 
1,2-Dichloropropane <20% 
Toluene <20% 
Ethylbenzene <20% 
Vinyl chloride <20% 

6.2.1.3 For Navy samples, additional criteria of a maximum '%0 of 40% and a minimum RF of 
0.005 for all other reported analytes (with the exception of25 mL purges)has been 
implemented. 

6.2.2 Corrective action, 

6.2.2.1 Check calculations, check standard solutions or perform instrument maintenance. 
Reanalyze the standard. 

6.2.3 Documentation' 

6.2.3.1 Copies of the continuing calibration standards and the calculated RFs and %Ds are 
stored with the raw data. If criteria are not met, reanalysis of additional standard(s) are 
noted in the instrument run log . 

Laucks Testing Laboratori( s, Inc. 
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6.3 Instrument Blank 

"6.3.1 Criteria 

6.3.1.1 The criteria used are the same as those used for the method blank control limits. 

6.3.2 Corrective action 

6.3.2:1 If the initial ffiLK contains measurable levels of target analytes above the reporting 
" limit, except where noted below, the system is out of control. The source of 

contamination must be identified and corrected. If analysis of an additional IBLK does 
not demonstrate that the analytical system if free of contaminants, then instrument 
maintenance such as cleaning the transfer lines or replacing the trap may be required. 

6.3.3 Documentation 

6.3.3.1 Copies of instrument blank analyses are stored with the sample analyses raw data. 
analysis of the method blank andior maintenance perfonned is documented in the 
instrument run log. 

6.4 Method Blanks 

6.4.1 Criteria 

Re-

6.4.1.1 A method blank is used to verify contamination free reagents and apparatus. A method 
blank is analyzed following every CCV and prior to sample analysis. The results of the 
method blank should be: 

6.4.1.2 Less than the laboratory's MDL, or less than the level of acceptable contamination 
specified in the approved quality assurance plan. Laucks criteria for a method blank is 
less than the RL for the analytes with the exception of.methylene chloride and acetone 
which are allowed up to 5 times the RL. 

6.4.1.3 Less than 5% of the regulatory limit associated with an analyte. 

6.4.1.4 Or less than 5% of the sample result for the same analyte, whichever is greater. 

6.4.2 Corrective action 

6.4.2.1 Corrective action in the fonn of reanalysis of the method blank prior to sample analysis 
is perfonned when target analytes are" present. However, the detection of non-target 

Laucks Testinr Laboratories, Inc. 
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analytes does not require corrective action if they are common laboratory solvents such 
as 1,1 ,2-trichloro-l ,2,2-trifluoroethane (freon). 

6.4.2.2 Out-of-control surrogate recoveries in the method blank require reanalysis of the . 
method blank. 

6.4.3 Documentation 

6.4.3.1 Copies of all method· blank analyses are stored with the sample analyses raw data. In 
addition, the raw data for the method blank analyses are stored in the laboratory for an 
extended period of time. The results for the. method blank analyses are reported 
electronically via the laboratory's LIMS database. If criteria are not met, reanalysis of 
additional blank(s) are noted in the instrument run log. 

6.5 Blank Spikes 

6.5.1 . Criteria 

6.5.1.1 A blank spike follows the same protocol as a matrix spike analysis except that the 
spiking solution is added to an aliquot ofPFW (or sand for soil samples) 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. 

6.5.2 Corrective action 

6.5.2.1 The blank spike is used to determine whether a method is in control during sample 
preparation and analysis. Sample reanalysis would be triggered by an out of control 
blank spike only if the sample sUrrogate recoveries ~d MSIMSD spike recoveries 
indicated sample processing errors. 

6.5.3 ' Documentation 

6.5.3.1 The raw data for the blank spike analyses are stored in the laboratory for an extended 
period of time. The results for the blank spike analyses are reported electronically via 
the laboratory's LIMS database. If criteria are not met, reanalysis of additional blank 
spike(s) are noted in the instrument run log. 

6.6 Matrix Spike . 

Laucks Testing Laboratories, Inc. 
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6.6.1 Criteria 

6.6.1.1 A sample is chosen at random (unless specified by a client) from the samples to be 
analyzed, and an aliquot of spiking solution is added to this sample prior to analysis. A 
matrix spike analysis is performed with each analytical batch, up to a maximum of 20 
samples. The matrix spike sample is used to evaluate the matrix effect of the sample 
upon recovery of the analytes. The recovery of spike analytes is calculated as follows: 

ss-s 
Recovery = x 100 

. SpikedAmount 

where: 

SS = concentration in spiked sample 
S = native concentration in unspiked sample 

6.6 .. 2 Corrective action 

• 

6.6.2.1 Samples with spike recoveries outside control limits will be reviewed for possible • 
corrective action. Corrective action may involve recalculation andlor reanalysis. This 
process should also include evaluation of the recovery of surrogate compounds in the 
MS sample and recovery of matrix spiking compounds from the blank spike analysis. In 
all cases a narrative explanation of the condition is required to detail the corrective 
actions taken. 

6.6.3 Documentation 

6.6.3.1 The raw data for the matrix spike analyses are stored with the sample analyses raw data. 
The results for the matrix spike analyses are reported electronically via the laboratory's 
LIMS database. 

6.7 Matrix Spike Duplicate 

6.7.1 Criteria 

6.7.1.1 A matrix spike duplicate analysis is performed with each analytical batch, up to a 
maximum of 20 samples. The compound recovery criteria are identical to those for the 
matrix spike sample. In aqdition, 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: 

Laucks Testing Laboratories, Inc. 
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RPD =' 81- 82 x 100 
(81 + 82) \2 

where: 

S 1 = measured concentration for MS sample 
S2 = measured concentration for MSD sample 

6.7.2 Corrective action 
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, 6.7.2.1 If a trend in out-of-control RPD values is observed, the method 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. 

6.7.3 Documentation 

6.7.3.1 The raw data for the matrix spike duplicate analyses are stored with the sample analyses 
raw data. The results for the matrix spike duplicate analyses are reported electronically 
via the laboratory's LIMS database. Any out-of-control results are documented in the 
LIMS database and/or analytical narrative. 

6.8 Surrogate Recovery 

6.8.1 Criteria 

6.8.1.1 Surrogates are chemically similar compounds added to every sample, method blank, and 
QC sample prior to sample processing. They are used to monitor potential sample 
processing errors and matrix effects. Surrogate compound recoveries are calcula~ed as 
follow: 

Sm 
Recovery = - x 100 

Sa 

where: 

Sm = concentration of surrogate measured in sample 
Sa = concentration of surrogate added 

Laucks Testing Laboratories, Inc. 
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6.8.2 Corrective Action 

6.8.2.1 Check calculations for possible error. Reanalysis is required for all surrogate recoveries 
which exceed the established control limits. 

6.8.2.2 Out-of-control surrogate recoveries in the method blank require that the method blank 
be reanalyzed. Sample analyses are not performed until all criteria are met in the method 
blank analysis. Sample and QC analyses require reanalysis for out-of-control surrogate 
recoveries. If the sample reanalyses also demonstrate out-of-control surrogate recoverie"s 
due to.matrix..interference, this corrective action is discussed in the narrative. 

6.8.3 Documentation 

6.8.3.1 The surrogate recoveries for all samples,blanks, and QC analyses are reported 
electronically via the laboratory's LIMS database. If criteria are not met, reanalysis of for 
out-of-control surrogate recoveries are designated by an "RE" ~ the instrument run log. 

7. References 

1) Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, (SW-846), US • 
EPA Office of Solid Waste and Emergency Response, - Method 8260B, 3rd edition, 2nd 
revision, December 1996. 

2) Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, (SW-846), US 
EPA Office of Solid Waste arid Emergency Response, - Method 8000B, 3rd edition, 2nd 
revision, December 1996. " 

3) Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, (SW-846), US 
EP A Office of Solid Waste and Emergency Response, - Method 5000B, 3rd edition; 
revision 0, December 1996. 

4) Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, (SW-846), US 
EP A Office of Solid Waste and Emergency Response, - Method 5030B, 3rd edition. 2nd 
revision, December 1996. 

5) Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, (SW-846), US 
EPA Office of Solid Waste and Emergency Response, - Method 5035, 3rd edition, revision 
0, December 1996. 
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APPENDIX I 

Initial Calibration Concentrations For Low Level (25 mL) Waters ().1g/L) 

Compound SID 1 SID2 SID3 SID4 SID5 

Dichlorodifluoromethane 1 5 10 25 50 
Chloromethane 1 5 10 25 50 
Vinyl Chloride 1 5 10 25 50 . 

Bromomethane· 1 5 10 25 50 
Chloroethane 1 5 10 25 50 
Trichlorofluoromethane 1 5 10 25 50 
1,I-Dichloroethene 1 5 10 25 50 
Acetone 5 10 20 50 100 
Carbon disulfide 1 5 10 25 50 
Methylene chloride 1 5 10 25 50 
trans-l ,2 -Di chI oroethene 1 5 10 25 50 
1,1-Dichloroethane 1 5 10 25 50 

• . Vinyl acetate 1 '5 10 25 50 
, 

2,2-Dichloropropane 1 5 10 25 50 
cis-l ,2-DichIoroethene 1 5 10 25 50 
2-Butanone 5 10 20 50 100 
Bromochloromethane 1 5 ' 10 25 50 
Chloroform 1 5 10 25 50 
1,1,1-Trichloroethane 1 ' 5 10 25 50 
Carbon tetrachloride 1 5 10 25 50 
1,1-Dichloropropene 1 5 10 25 50 
Benzene 1 5 10 25 50 
1,2-Dichloroethane 1 5 10 25 50 
Trichloroethene 1 5 10 25 50 
1,2-Dichloropropane 1 5 10 25 50 
Dibromomethane -1 5 10 25 50 
Bromodichloromethane 1 5 10 25 50 
cis-l ,3-Dichloropropene 1 5 10 25 50 
4-Methyl":2-pentanone 5 10 20 50 100 
Toluene 1 5 10 25 50 
trans-I ,3-DichIoropropene 1 5 10 25 50 

'. 
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ComEound SIDI SID2 SID3 SID4 SID5 
1,1,2-Trichloroethane 1 5 10 25 50 
T etrachloroethene 1 5 10 25 50 
1,3-Dichloropropane 1 5 10 25 50 
2-Hexanone 5 10 ' 20 50 100 
Chlorodibromomethane 1 5 10 25 50 
1,2-Dibromoetbane 1 5 10 25 50 
Chlorobenzene 1 5 10 25 50 
1,1,1,2-Tetrachloroethane 1 5 10 25 50 
Ethylbenzene .. 1 5 10 25 50 
m,p-Xylene 2 10 20 50 100 
o-Xylene 1 5 10 25 50 
Styrene 1 5 10 25 50 
Bromoform 1 5 10 25 50 
Isopropylbenzene 1 5 10 25 . 50 
Bromobenzene 1 5 10 25 50 
1,2,3-Trichloropropane 1 5 10 25 50 
1,1,2,2-Tetrachloroethane 1 5 10 25 50 
n-Propylbenzene 1 5 10 25 50 • 2-Chlorotoluene 1 5 10 25 50 
4-Chlorotoluene 1 5 10 25 50 
1,3,5-T rirnethylbenzene 1 5 10 25 50 
tert-Butylbenzene 1 5 10 25 50 
1,2,4-Trimethylbenzene 1 5 10 25 50 
sec-Butylbenzene 1 5 10 25 50 
1,3-Dichlorobenzene 1 5 10 25 50 
1,4-Dichlorobenzene 1 5 10 25 50 
p-Isopropyltoluene 1 5 10 25 50 
1,2-Dichlorobenzene 50 

.-I 

1 5 10 25 
n-B utylbenzene 1 5 10 25 50 
1,2-Dibromo-3-chloropropane 1 5 10 25 50 
1,2,4-Trichlorobenzene 1 5 10 25 50 
Naphthalene 1 5 10 25 50 
Hexachlorobutadiene 1 5 10 . 25 50 
1,2,3-Trichlorobenzene 1 5 10 25 50 

.' 
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Initial Calibration Concentrations Of Routine Target Analytes For Low And Medium 
Level Soils & 5 mL Waters 

Compound (llgIL) SID 1 SID2 SID3 SID4 SID5 

Dichlorodifluoromethane 3 10 50 100 200 
Chloromethane 3 10 50 100 200 
Vinyl Chloride 3 10 50 100 200 
Bromomethane 3' 10 50 100 200 
Chloroethane .- 3 10. 50 100 200 
Trichlorofluoromethane 3 10 50 100 200 
1,1-Dichloroethene 3 10 50 100 200 
Acetone 10 20 50 100 200 
Carbon disulfide 3 10 50 . 100 200 
Methylene chloride 3 10 50 100 200 
trans-I ,2-Dichloroethene 3 10 50 100 200 
1,1-Dichloroethane 3 10 50 100 200 
cis-l ,2-Dichloroethene 3 10 50 100 200 • 2-Butanone 10 20 50 100 200 
Chloroform 3 10 50 100 200 
1,1,1-Trichloroethane 3 10 50 100 200 
Carbon tetrachloride 3 10 50 100 200 
Benzene 3 10 50 100 200 
1,2-Dichloroethane 3 10 50 100 200 
T richloroethene 3 10 50 100 200 
1,2-Dichloropropane 3 10 50 100 200 
Bromodichloromethane 3 10 50 100 ,200 . 
cis-l ,3-Dichloropropene 3 10 50 100 200 
4-Methyl-2-pentanone 10 20 50 100 200 
Toluene 3 10 50 100 200 
trans-l,3-Dichloropropene 3 10 50 100 200 
1,1,2-Trichloroethane J 10 50 100 200 
Tetrachloroethene 3 10 50 100 200 
2-Hexanone . 10 20 50 100 200 
Chlorodibromomethane 3 10 50 100 200 
Chlorobenzene 3 10 50 100 200 
Ethylbenzene 3 10 50 100 200 
m,p-Xylene 6 20 ' 100 200 400 
o,:-Xylene 3 10 50 100 200 

• Styrene 3 10 50 100 200 
Bromoform 3 10 50 100 200 

Laucks Testing LiJbol.ltories, Inc. 
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Compound (flg/L) SID 1 SID2 SID3 SID4 SID5 
1,1,2,2-Tetrachloroethane. 3 10 50 100 200 

Initial Calibration Concentrations Of 
Additional Analytes For Low And Medium Level Soils & 5 mL Waters 

Compound (~g/L) SID 1 STD2 SID3 SID4 SID5 
1,1,1,2-Tetrachloroethane 3 10 50 100 200 
2,2-Dichloropropane 3 10 50 100 200 
Bromochloromethane 3 10 50 100 200 
1,1-Dichloropropene 3 10 50 100 200 
1,2-Dibromoethane '3 10 50 100 200 
Dibromomethane 3 10 50 100 200 
1,3-Dichloropropane 3 10 50 100 200 
Isopropy Ibenzene 3 10 50 100 200 
Bromobenzene 3 10 50 100 200 
1,2,3-Trichloropropane 3 10 50 100 200 • n-Propylbenzene 3 10 . 50 100 200 
2-Chlorotoluene 3 10 50 100 200 
4-Chlorotoluene 3 10 50 100 200 
1,3,5-Trimethylbenzene 3 10 50 100 200 
tert-Butylbenzene 3 10 50 100 200 
1,2,4-Trimethylbenzene 3 10 50 100 200 
sec-Buty Ibenzene 3 10 50 100 200 
1,3-Dichlorobenzene . 3 10 50 100 200 
1,4-Dichlorobenzene 3 10 50 100 200 

. p-Isopropylto1uene 3 10 50 100 200 
1,2-Dichlorobenzene 3 10 50 100 200 
n-Butylbenzene 3 10 50 100 200 
1,2-Dibromo-3-chloropropane 3 10 50 100 200 
1,2,4-Trichlorobenzene 3 10 50 100 200 

. Naphthalene 3 10 50 100 200 
Hexachlorobutadiene 3 10 50 100 200 
1,2,3-Trichlorobenzene 3 10 50 100 200 
Iodomethane 3 10 50 100 200 
trans-I,4-Dichloro-2-butene 3 10 50 100 200 

• 
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1. QC Summary 
Surrogate recoveries 

" MSIMSD summary 
Method blank summary 

APPENDIX II 

Data Packet Sequence 

Instrument performance check (tuning) 
Intem~ stan<!m'd areas and RT summary. 

2. Sample Data 
Target compound results 
TICs 
Chromatogram normalized to nonsolvent peak 
Quantitation report 
Spectra 

3. Standards Data 
Initial calibration form 
Chromatograms 
Quantitation reports 

CCVform 
Chromatograms 
Quantitation reports 

4. RawQC 
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. BFB tune spectrum, chromatogram, and tabular listing 
Method blank results, TICs, chromatogram, quantitation report, and spectra 

. MSIMSD results, chromatogram, quantitation report, spectra and control charts 

5. Bench Sheets 
Copy of instrument logbook, copy of COC, copy ofholdmg blank analysis 

6. Narrative. 

7. Electronic Disk Deliverables (EDD) when requested 

8. Control charts 

------==:==-------------------,._--------
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APPENDIX III 

Determination of Vinyl Chloride by Selected Ion Monitoring (SIM) 

Analvtical Conditions: 

GC Parameters 

Injection Port Temperature 
GCIMS Interfa~_e Temperature 
Initial GC Temperature 
Initial Hold Time 
Ramp Rate 
Final Temperature 
Final Time 
Carrier Gas Flow 
Column Head Pressure 

Purge and Trap Parameters 

Purge Time 
Desorb Time 
Bake Time 
Desorb Preheat Temperature 
Desorb Temperature 
Purge Flow 
Purge Temperature 
Desorb Flow Rate 

Mass Spectrometer Parameters 

Electron Energy 
Acquisition Start Time 

: 200°C 
: 250°C 
: 30°C 
: 0 min 
: 6°C/min 
: 105°C . 
: o min 

-: 15 mLlmin 
: 9 psi 

: 11 min 
: 1 min 
: 16 min 
: 20°C 
: 180°C 
: 40 mLlmin 
: Ambient 
: 15 mUmin 

: 70 volts 
: 0.1 min 

• 
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Group 1: 

MlZ Dwell Time (milliseconds) 

61 50 
62 400 
63 50 
64 50 

Group 2: 

MlZ Dwell Time (milliseconds) 

49 50 
51 50 
128 100 
129 50 

Group 3: 

MlZ . Dwell Time (milliseconds) 

65 50 
67 50 
102 50 
104 50 

Standards: 

Internal Standard: Bromochloromethane 
Surrogate: 1,2-Dichloroethane-d4 
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APPENDIX IV 

Additional Appendix IX Compounds And Their Initial Concentrations 
For Low Level (2SmL) Waters 

Compound· (J.1g/L) STD1 STD2 STD3 STD4 STD5 

Acrolein 10 20 50" 100 200 
Bromoethane 10 20 50 100 200 
Allyl chloride "" 10 20 50 100 200 
Acrylonitrile 10 20 50 100 200 
Chloroprene 10 20 50 100 200 
~ethacrylonitrile 10 20 50 100 200 
Ethyl methacrylate 10 20 50 100 200 
~ethyl methacrylate 10 20 50 100 200 
trans-1,4-Dichloro-2-butene 10 20 50 100 200 
2-Chloroethylvinyl ether 10 20 50 100 200 

• The calibration range defmes the reporting range for these compounds. However, the • 
reporting limits may change for individual projects, based on MDLs, mass spectral confinnation, 
or project-specific requirements. " " 

• 
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Holding Time 

Tuning 
Verification .. 
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Calibration 
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Continuing 
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Method 8260 Requirements and Corrective Actions 

Method Laucks Frequency Corrective Documentation 
.Criterion Criterion Action 

14 days from collection. 14 days from collection. N/A N/A HTVR (holding 
- time violation rcpon). 

Mass Abundance Mass Abundance Every 12 hours. Re-tune insuument Copy of BFB raw 
to meet criteria data and tune criteria 

50 15-40"10 of 95 50 8-40% of 95 with file. 
75 30-60"/0 of 95 75 30-66% of 95 
·95 100"/0 95 100% 
96 5-9% of95 96 ' 5-9% of95 
173 < 2% of 174 173 <2%of 174 
174 > 50"/0 of 95 174 50-120% of 95 
175 5-9% of 174 175 4-9% of 174 
176 95-101% of 174 176 93-101%of174 
177 5-9% of 176 177 5-9% of 176 
• Alternate tuning criteria • Alternate tuning 
may be used criteria may be used. 
(e.g.,CLP.524.2). 
Minimum of 5 levels 5 levels Initially. Reanalysis of out of Copies of all raw data, 
with lowest ncar RL. 1,5, 10,20,50 1'8fl.. control standards. tune file, and Form VI. 
%RSD for CCCs < (Ketones 
30%. RF for SPeCs: 5,10,20,50,100 1'8fl.) 
chloromethane 0.10 %RSD for CCCs < 30 
I,I-dichloroethane 0.10 %. RFs for SPCCs: 
bromoform 0.10 chloromethane 0.10 
chlorobenzcne 0.30 I,I-dichloroethane 0.10 
I , 1,2,2 -tetrachloroethane bromoform 0.10 

·0.30 chlorobenzene 0.30 
Non~CCs: all analytes 1,1,2,2-
or average of all analytcs tetrachloroethane 0.30 
= sI5%. 

Non-CCCs: all analytes 
or average of all 
analytes S I 5%. 

Mid-level calibration 0/00 for CCC < 20"/0, Every 12 hours. Reanalyze for analytes Copies of raw daIa and 
standard every 12 hours. that exceed the control Form YD. 
RF for SPeCs same as Navy work: %0 for all limits. 
initial. RF for CCCs other compounds < e-

must be < 20"/0 O. 40"10. 

Fluorobenzcne, Fluorobcnzcne, Every·sample. Reanalyze all samples IS areas and RTs are 
chlorobenzcne-dS, 1,4- chlorobcnzcne-d5 and that do not meet these submitted on Form 8, 
dichlorobcnzcne-d4, 1,4-dichlorobenzcne- criteria and included in daIa 
recommended. d4. RT must be ± 30 package. 

seconds from last 
c:alibration; area must 
be 50 to 100% . 

Lauch Testing Laboratories, Inc. 
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QA Element Method Laucks Frequency Corrective Documentation 
Criterion Criterion Action 

Method Blank! One method blank per < Reponing limit for all One method blank per Samples may not be Copies of raw data 

Instrument 
extraetion batch (up to analytes, except for QC period, following analyzed until all filed. and reported 
20 samples) or when methylene chloride, the CCV, prior to criteria for the method electronically. Daily 

Blank there is a change in acetone < 5 X reporting sample analysis. . blank are met. control charts for all 
reagents, whichever is limit. Typically, an method blanks are 
more frequent. instrument blank is recorded. 

analyzed prior to tuning 
the instrument. 

Surrogate 4-bromofluorobenzene, 1,2-dichloroethane-d4, Every sample. Reanalysis if surrogate S':!""ogates that exceed 
dibromofluoromethane toluene-d8, and 4- recoveries exceed the the control limits are 

Standards 1,2-dichloroethane-d4 or bromofluorobenzene. established control documented in 
.. toluene-d8 Percent recoveries must limits. associated file. 

recommended .. Compare meet established 
%R to laboratory laboratory control 
established limits. limits. 

See QC database for 
control limits. 

Quality Control One MSIMSD per 20 Blank spike recoveries One MSIMSD per 20 Reanalysis of MSIMSD Blank spike and 
samples or each batch of and RPDs must meet samples. A blank spike unless matrix effect has MSIMSD recoveries are 
samples, whichever is control limits is analyzed every QC already been stored electronically. 
more frequent. established by period. demonstrated. This can Raw data is stored with 
Compare % recovery to laboratory . be detennined by file. Out of control 
laboratory established MSIMSD recoveries are comparing with the events are notated in 
limits. allowed to be out if due blank spike recoveries. file. 

to matrix effect. 
See QC database for • control limits. 

Qualitative All ions> J 0% intensity All ions> 10% For identifying all Copies of all mass 

Identification 
must be ± 20% of intensity must be ± target analytes in each spectra stored with data 
standard; ± 0.06 RRT 20% of standard; ± 0.50 sample. 
units of standard RRT. min. of standard RT. 

I 
I 
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QA Element Method 

Criterion 
Sample pH ~ with HCL for 

Preservation 
waters. pH S 2 with 
sodium bisulfate for low 

and Storage level soils. Medium 
soils: zero headspace, 
methanol, or EnCore"" 
sampler. 

Store al 4 0 C. 

Standard Stock standards (except .. 
gases):-6 months. Store 

Solution between -10 to _200 C in 

Expiration teflon-sealed liners and 
amber bonles with 
minimal headspace, 
protect from light 

Stock gas standards: 2 
months. Storage 
conditions same as stock 
standards. 

• Calibration standards: 
daily. 

Field Sample 2 40 mL vials with zero 
headspace. 

Amount Soils: vials, with zero 
headspace. or a sample 
aliquot in 40 mL vial. 
Glass container, septum-
sealed screw-caps. 

Applicability Groundwaters, soils, 
sediments, sludges, non-
waler miscible wastes 
and others. 

• 

. "'i' 

Laucks 
Criterion 

pH S2 with HCL for 
waters. 
pH S2 with sodium 
bisulfate for low level 
soils. Medium soils: 
zero headspace, 
methanol, or EnCoreN 

sampler. 

Store al 40 C. 
Stock standards (except 
gases): 6 months. 
Gas stock standards: 2 
months. Stored at -100 
to _200 C . 

Calibration standards: 
daily. 

All standards sealed in 
flame-sealed ampules: 
2 years (not to exceed 
parent expiration dale). 

Waters:4 40 mL vials 
with zero headspace. 
Soils: 2 oz vials, with 
zero headspace, or a 
sample aliquot in 4 -40 
rnL vial. 
Glass container, 
septum-sealed screw-
caps. 

Frequency 

All Wilier and low level 
soil samples. 
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Corrective 
Action 

If the WlUer and low 
level soil samples are 
not acid-preserved, this 
is narrated in final' 
report. 
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Documentation 

pH of all Wilier samples 
and low level soils. 
where not preserved to 
a pH of S2, noted in 
instrument logbook. 

All standard da1a 
recorded in standard 
logbook. 

Bonles received by 
laboratory documented 
electronically. 

Laucks Testing Laboratories, Inc. 
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APPENDIX VII 

Method 8260 Target Analytes 

Dichlorodifluoromethane Chloromethane 
Vinyl Chloride Bromomethane 
Chloroethane T richlorofluoromethane 
1,I-Dichloroethene Acetone 
Carbon disulfide Methylene chloride 
trans-l,2-Dichlt>roethene 1,1-Dichloroethane 
1,1,2,2-Tetracllioroethane 2,2-Dichloropropane 
cis-I,2-Dichloroethene 2-Butanone 
Bromochloromethane . Chloroform 
1,1, I-Trichloroethane Carbon tetrachloride 
1,1-Dichloropropene Benzene 
1,2-Dichloroethane Trichloroethene 
1,2-Dichloropropane Dibromomethane 

• Bromodichloromethane cis-l,3-Dichloropropene 
4-Methyl-2-pentanone Toluene 
trans-l ,3-Dichloropropene 1,1,2-Trichloroethane 
T etrachloroethene 1 ~3-Dichloropropane 
2-Hexanone Chlorodibromomethane 
l,2-Dibromoethane Chlorobenzene 
1,1 ,1 ,2 -Tetrachloroethane Ethylbenzene 
m,p-Xylene o-Xylene 
Styrene Bromoform 

APPENDIX VIII 

Method 8260 Optional Analytes for Low Level (25 mL) Water Analyses 

Isopropylbenzene Bromobenzene 
1,2,3-Trichloropropane 2-Chlorotoluene 
n-Propylbenzene 1,3,5-Trimethylbenzene 
4-Chlorotoluene 1,2,4-Trimethylbenzene 
tert-Butylbenzene 1,3-Dichlorobenzene 

• sec-Butylbenzene p-Isopropyltoluene 
1,4-Dichlorobenzene n-Bu!}'Ibenzene 

Laucks Testing Laboratories, Inc. 
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Method 8260 Optional Analytes for Low Level (25 inL) Water Analyses 

1,2-Dichlorobenzene ~ 1,2,4-Trichlorobenzene 
1,2-Dibromo-3-chloropropane Hexachlorobutadiene 
Naj)hthalene 1,2,3-Trichlorobenzene 
Vinyl acetate 

Appendix IX 

Additional Appendix IX Compounds (25 mL) 

Acrolein - Bromoethane 
Allyl chloride Acrylonitrile 
Chloroprene Methacrylonitrile 
Methyl methacrylate trans-l,4-Dichloro-2-butene 
2-Chloroethylvinyl ether Ethyl methacrylate 
Iodomethane • APPENDIX X 

Target Analytes And Their Associated Internal Standards 

~!U9P&geftzene Cblorobenzene-d5 1,4-Dichloro benzene-d4 
Dichlorodifluoromethane Toluene Isopropylbenzene 
Chloromethane trans-I,3-Dichloropropene Bromobenzene 
Vinyl Chloride I,1,2-Trichloroethane 1,2,3-Trichloropropane 
Bromomethane Tetrachloroethene I, I ,2,2-Tetrachloroethane 
Chloroethane 1,3-Dichloropropane n-Propyl benzene 
T richlorofluoromethane 2-Hexanone 2-Chlorotol uene 
1,I-Dichloroethene Chlorodibromomethane 4-Chlorotoluene 
Acetone 1,2 -Dibromoethane 1,3,5-Trimethylbenzene 
Carbon disulfide Chlorobenzene tert-Butylbenzene 
Methylene chloride 1,1,1,2-Tetrachloroethane 1,2,4-Trimethylbenzene 
trans-I,2-Dichloroethene Ethylbenzene sec-Bu!Ylbenzene 
1,1-Dichloroethane m,p-Xylene 1,3-Dichloro benzene 
Vinyl acetate o-Xylene 1 A-DichlorobenZene 

• 
Laucks Testing Laboratories, Inc. 
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Fluorobenzene Chlorobenzene-d5 1,4-Dichlorobenzene-d4 
2,2-Dichloropropane Styrene p-Isopropyltoluene 
cis-1,2-Dichloroethene Bromofonn 1,2-Dichlorobenzene 
2-Butanonf! n-Butylbenzene 
Bromochlorornethane 1,2-Dibrorno-3-chloropropane 
Chlorofonn 1,2,4-Trichlorobenzene 
1,1,1-Trichloroethane Naphthalene 
Carbon tetrachloride Hexachlorobutadiene 
1,I-Dichloropropene 1,2,3-Trichlorobenzene 
Benzene .. 

1,2-Dichloroethane 
Trichloroethene 
1,2-Dichloropropane 
Dibromomethane 
Bromodichloromethane 
cis-l,3-Dichloropropene 
4-~ethyl-2-pentanone 

• 

• 
Loucks Testing Laboratories, Inc. 
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Additional Appendix IX Compounds And Associated Internal Standard 

FluorobenzeneOS) Chlorobenzene-d5 
Acrolein' Ethyl methacrylate 
Sromoethane 
Allyl chloride 
Ac!Yionitrile 
Chloroprene 
Methacrylonitrile 
Methyl methacrylate 
trans-I,4-Dichloro-2-butene . 
Iodomethane 
2-Chloroethylvinyl ether • 

• Laucks Testing Laboratories, Inc. 
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APPENDIX XI 

Target Analytes And Their Quantitation Ions 

Compound Primary Quant Secondary 
Ions· Quant Ions· 

Dichlorodifluoromethane 85 87 
Chloromethane 50 52 
Vinyl Chloride 62 64 
Bromomethane 96 94 
Chloroethane 64 66 
T richlorofluoroinethane 101 103 
1,1-Dichloroethene 96 61,63 
Acetone 43 58 
Carbon disulfide 76 78 

• MethyJene chloride 84 86 
trans-l,2-Dichloroethene 96 98,61 
1,I-Dichloroethane 63 65,83 
Vinyl acetate 43 86 
2,2-Dichloropropane 77 97 
cis-l,2-Dichloroethene 96 98,61 
2-Butanone 43 57 
Bromochloromethane 128 49,130 
Chloroform 83 85 
1,1,1-Trichloroethane 97 99,61 
Carbon tetrachloride 117 119 
1 ,1-Dichloropropene 75 77,110 
Benzene 78 -
1,2-Dichloroethane 62' 98 -

Trichloroethene '95 97,130,132 

1,2-DichloroRropane 63 112 

Dibromomethane 93 95,174 

Bromodichloromethane 83 85,127 

cis-l,3-Dichloropropene 75 77 

4-Methvl-2-pentanone 43 58,85 

• Toluene 92 91 

Laucks Testing Laboratories, Inc. 
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Compound : Primary Quant Secondary 
Ions· Quant Ions· 

trans-l,3-Dichloroprop_ene 75 77 
1,1,2-Trichloroethane 83 97,85 
T etrachloroethene 166 164 
1,3-Dichloropropane 76 78 
2-Hexanone 43 58,100 
Chlorodibromomethane 129 208,206 
1,2-Dibromoethane 107 109 
Chloro benzene 112 114 
1,1,1,2-Tetrachloroethane 131 133 
EthJ'lbenzene 91 106 
m,p-Xylene 106 91 
o-Xylene 106 91 
Styrene 104 78 
Bromofonn 173 175 
Isopropylbenzene 105 120 
Bromobenzene 156 158 
1,2,3-Trichloropropane 75 77 • 1,1,2,2-Tetrachloroethane 83 85 
n-Propylbenzene 120 91 
2-Chlorotoluene 126 91 
4-Chlorotoluene 91 126 
.1,3,5-Trimethylbenzene 105 120 
tert-Butylbenzene· 91 134,119 
1,2,4-Trimethylbenzene 105 120 
sec-Butylbenzene / 105 134 

• Laucks Testing Laboratories, Inc. 
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Compound Primary Quant Secondary 
Ions· Quant Ions· 

1,3-Dichlorobenzene 146 148,111 
1,4-Dichlorobenzene 146 148,111 
p-Isopropyltoluene 119 134,91 
1,2-Dichlorobenzene 146 148,111 
n-BuJYlbenzene 91 92 
1,2-Dibromo~3-chloroj)I'0~ane 75 155,157 
1,2,4-Trichlorobenzene 180 182 
Naphthalene' 128 -
Hexachlorobutadiene 225 223,227 
1,2,3-Trichlorobenzene 180 182 

• Additional Appendix IX Compounds And Their Quantitation Ions 

Compound Primary Quant Secondary 
Ions· Quant Ions· 

Acrolein 56 55,58 
Bromoethane 108 -
Allyl chloride 41 78 
Acrylonitrile 53 52,51 
Chloroprene 53 51 
Methacrylonitrile 41 39. 
Ethyl methacrylate 69 -
Methyl methacrylate 41 39 
trans-l,4-Dichloro-2-butene 53 75 
Vinyl acetate 43 86 
Iodomethane 142. 127 
2-Chloroethylvinyl ether 63 65 

• Primary and secondary quantitation ions assigned by Laucks may be slightly different than 
those recommended in SW 846, in order to avoid interference. . 

• 
Loucks Testing Laboratories, Inc. 
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APPENDIX XII 

Target Analytes, Their Elution Order And Standar~Mixes 

Compound Standard Mix 
Dichlorodifluoromethane 6 
Chloromethane 6 
Vinyl Chloride 6 
Bromomethane 6 
Chloroethane 6 
Trichlorofluoromethane 6 
Acrolein 8 
1,1-Dichloroethene. 5 
Acetone 7 
Iodomethane 9 
Bromoethane 10 
Carbon disulfide 11 
Allyl Chloride· 12 
Methylene chloride 5 • trans-l,2-Dichloroethene 5 
Acrylonitrile l3 
1,I-Dichloroethane 4 
Vinyl acetate 14 
Chloroprene 15 
2,2-Dichloropropane 4 
cis-l ,2-Dichloroethene 5 
2-Butanone 7 
Metha~n1onitrile 12 
Bromochloromethane 4 
Chloroform 4 
1 ,1 ,I-Trichloroethane 4 
Carbon tetrachloride 4 
1,I-Dichloropropene 3 
1,2-Dichloroethane-d4 (surr) 18 
Benzene 2 
1,2-Dichloroethane 3 
Trichloroethene 3 

• Laucks Testing Laboratories, Inc. 
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Compound 
1,2-Dichloropropane 
Dibromomethane 
Methyl methacrylate 
Bromodichloromethane 
2-Chloroethylvinyl ether 
cis-l ,3-Dichloropropene 
Ethj'l methac!ylate 
4-Methyl-2-~entanone 

Toluene-d8 (surr) 
Toluene 
trans-l ,3-Dichloropropene 
1,1,2-Trichloroethane 
T etrachloroethene 
1,3-Dichloropropane 
2-Hexanone 
Chlorodibromomethane 
1,2-Dibromoethane 
Chlorobenzene 
1,1,1,2-Tetrachloroethane 
Ethylbenzene 
m~-Xylene 

o-Xylene 
Styrene 
Bromoform 
Isopropylbenzene 

.. :' ,", 

4-Bromofluoiobenzene (surr) 
Bromobenzene 
1,2,3-Trichloropropane 
1,1,2,2-Tetrachloroethane 
n-Propylbenzene 
trans-l,4-Dichloro-2-butene 
2-Chlorotoluene 
4-Chlorotoluene 
1,3,5-Trimethylbenzene 
tert-Bu!}'lbenzene 
1,2.4-Trimethylbenzene 
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Standard Mix 
3 
4 
12 
5 
16 
3 
12 
7 
18 
2 
3 
3 
4 
3 
7 
5 
3 
1 
3 
2 

1,2 
1 
2 
4 
1 

18 
2 
3 
3 
1 
17 
1 
1 
2 
1 
2 

Laucks Testing Laboratories, lnc. 



Compound 
sec-Butylbenzene 
1,3-Dichlorobenzene 
1 A-Dichlorobenzene 
p-Isopropylto luene 
1,2-Dichlorobenzene 
n-Butylbenzene 
1,2-Dibromo-3-chloropropane 
1,2,4-Trichlorobenzene 
Naphthalene 
Hexachlorobutadiene 
1,2,3-Trichlorobenzene 

Key: 

1 = Supe1co voe Mix 1 
3 = Supelco voe Mix 3 
5 = Supe1co voe Mix 5 
7 = Supe1co TeL Mix 1 
9 = Supelco Single std 
11 = S upe1co single standard 
13 = Supe1co single std 
15 = Neat Material 
17 = Supelco Single standard 

Standard Mix 
1 
1 
1 
2 
1 
2 
3 
2 
2 
3 
2 

2 = Supe1co voe Mix 2 
4 = Supe1co voe Mix 4 
6 = Supelco voe Mix 6 
8 = From neat 

Method No:L TL-8265 
Revision: 1 
Date: 06/17/98 
Page: 54 of 54 
Replaces: 0 

10 = Chern Service Single Standard 
12 = Supe1co 8240B Mix 7 
14 = Supelco single standard 
16 = Supe1co Single standard 
18 = Neat material 

At the time of this writing, these are the current standard solutions used for the calibration 
standards. However, these standards may change due to Vendor supply or project-specific 
requirements. 

Laucks Testing Laboratories, Inc. 
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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 attached to this procedure as 
well as client/project specific requirements (such as Maximum % RSD and CRDLs, if different from 
EPA PQLs), which will be provided by the HPLC Supervisor. All data review will be documented on 
the "Data Review Checklist" (attached to this procedure) and comments will be referenced to the Review 
Item and number. At the end of the review process, the reviewer will arrange the data package in the 
order specified here, with the completed "Data Review Checklist" and accompanying notes from the 
analyst(s) (if applicable) on the top of the package. This package will be given to the HPLC Supervisor 
for final review and'narTative preparation. 

List of.Attachments 

1. Laucks Testing Labs - Data Review Checklist [DRC] (HPLC - Ordnance Version) 

Procedure 

1. Initial Information 

A. Before beginning the review process, it is imponant to confirm with the HPLC Supervisor what 
method was used and what the associated QC limits are. Most of this information is printed on 
the following forms, however it must be 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) 
Continuing Cals: Maximum %D (usually 15%. will be on Form VII & ICV) 
Surrogates: Acceptable Recovery Range (will be on Form I/) and spiking levels 

[100 ul of Surrogate Spike Soln. Residue levels for Water and Soil will be 2 ppm.} 
Blank: Maximum Allowable Concentration for confirmed compounds 
MS/MSD: QC Limits for % Rec and % RPD (on Form II/) and spiking levels 

[100 ul of Spiking Solution. Water will be 4 ppb. Soil will be 133 ppb.} 

B. Laucks forms in the data package 

QC SUmmary Data: 
"Surrogate Recovery Summary Repon". 
"MS/MSD Report" and Blank SpikeslDupJicates 

"Method Blank Summary" 
Sample Data: (and Raw QC Dara) 
"Organics Analysis Data Sheet" 
·Compound Conftrmation· 

.~ -. 

Laucks It 

SURR GC 
BLKSPK-l 
BLKSPK-2 
MS/MSD-l 
MSIMSD-2 
BLKSUMM 

GC CONF 

EPA Equiyalent 

Form II 
Form III 

Form IV 

Form I 
Form X 

Laucks Testing Laboratories 
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B. Laucks forms in the data package (conrinued) 

Standards Data: 
"Initial Multi-point Calibration" 

Cal. Factors: 
RTs: 

Peak Response (Areas): 
Linear Regression: 

"Initial Calibration Verification Worksheet" 

"Continuing Calibration Verification Worksheet" . 

Calibration Factor: 
Retention Times: 

2. Overall Review 

Laucles # 

ICAL GC 
Part 1 

. Part 2 
Part 3 
Part· 4 
ICV-1 
CCV-1 
Page 1 
Page 2 
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EPA Equivalent 

Form VI 

Form VII 

A. Review Narrative already wrinen by analyst to familiarize yourself with the project and to 

confirm what comments have already been wrinen. 

QC Summary 

3. Form II ("Surrogate Recovery Summary Report") 

A. Confirm all sample and QC are present by comparing to the bench· sheet. 

Check "Yes" or "No· on DRC IAI. Discrepancies must be noted on the DRC, referencing #AI. 

B. Check to make sure the recoveries for surrogates are within QC limits. Outliers will be marked 

with an ".". Comment on any that are outside limits or are not present (have been diluted out). 

Check "Yes" or "No" on DRC IA2 al completion of review. If arry recoveries are outside QC 

Limits, these must be noted on the DRC, referencing IA2. 

4. Form III ~"MSIMSD Report" and Blank SpikeslDuplicales BLKSPK-l,2, MSIMSD-l,2) 

A. BLKSPK-l andlor MSIMSD-l - COnfUlD the spike added against the normal levels of 4 ppb 

for water, 133 ppb for soil. If not the normal levels, confUlD against the bench sheets and log 

books. 

B. BLKSPK-l andlor MSIMSD-l - Check the amount found against Form I's (these are entered 

manually on Form III's) for the corresponding sample (check Lab ID against bench sheet). 

Check to see if.any % Rec, andlor RPD's are out of control (will be indicated with an -.-). 

Check ·Yes" or "No· on DRC IA3 and #A4 al completion of review. The number and type (high 

or low) of oUI of controls must be noted on 'the DRC. referencing IA3 and/or IA4 followed l1y 

the lAb ID I where the OUI of controls occurred. 

C.BLKSPK-2 andlor MSIMSD-2 - Check that the correct samples are associated with the blank 

spike andlor MS/MSD by confirming against the bench sheet. 

Check "Yes" or "No· on DRC IA5 al completion o/review. Discrepancies must be noted on the 

DRC. referencing IA5. 

Laucks Testing Laboratories 
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A. Check the blank: name and corresponding lab 10 numbers against the bench sheet. 
Check of "Yes" or "No" on DRC #A6. Discrepancies must be noted on the DRC, referencing 
#A6. 

Standards Data 

7. Form VI ("Initial Multi-point Calibration" 
Cal. Factors: 

RTs: 
Peak Response (Areas): 

Linear Regression: 
Amount Summary: 

ICAL HPLC 
Part 1 
Part 4 
Part 2 
Part 3 
Pan 5 

A. part 1 - Check that % RSD is within20% limits (will be marked with a "." if outside limit). 
:Also confirm that the lab fJle lO's match those on the Target Sequence for the ICAL. 
Check "Yes" or "No· on DRC #C2 at completion of review. Discrepancies must be noted on the 
DRC, referencing #C2. 

8. "Initial Calibration Verification Worksheet" ICV-I 

A. There may be an ICV Form for the mid-point standard from the ICAL, but only if samples were 
ariaIyzed directly after the ICAL. before another CCV. Check that there is an ICV associated 
with each analytical batch of samples reponed 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 #CI at completion of review. Discrepancies must be noted on the 
DRC, referencing #CI. 

B. Confirm that %D's are within limits (15%). They will be marked with a "." if out. 
Discrepancies must be noted on the DRC, referencing #CI. 

9. Form VII. (·Continuing Calibration Verification Worksheet· CCV-l) 
Calibration Factor: Page 1. 

Retention Times: Page 2 
A. Page 1 - Check that % D is within 15% control limits. Confirm that all forms are included here 

by comparing against the Target Sequence. 

B. Page 2 - Confirm Continuing Calibration RTs are within RT window (note: these will DDl be 
marked with a "." if out of control). 

Check ·Yes· or ·No· on DRe #C4 at completion CCV oj review. Discrepancies must be noted 
on the DRC, referencing #C4. 

10. Chromatograms. and Processed Files 

e_ 

e_ 

A. Confirm that chromatograms and processed fJles for all calibration staDdards and CCVs are 
present. 
Check • Yes " or "No· on DRC #C5 at the completion o/review. Discrepancies must be noted on e 
the DRC, referencing #C5._ 

L.aucks Testing Laboratories 
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Sample Data and Raw QC Data 

12. Forni I ("Organics Analysis Data Sheet") 

A. Check dates received and dates of collection against the SOG Database Repon, and date 
extracted against the extraction bench sheets. Conf1I1Il that the dates extracted and analyzed 
were within holding times. 

Extraction: 14 days for soils and 7 days for waters (measured from date of collection). 
Analysis: 40 days from emacti(Jn. 

Check "Yes" or "No" on DRC NBl at the completion of revieW. Discrepancies must be noted on 
the DRC, referencing NB1. 

B. Check sample size against the bench sheet,.. the initial sample (there are sometimes many 
dilutions) will always be a 1:2 dilution for water and soil. Confmn that the percent moisture is 
correct by comparing to the SDG repon (for soils). Waters should always be 100% moisture. 
Check "Yes" or "No" on DRC NB2 at the completjon 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 
within the RT window. The retention times and RT windows are located on the compound 
confirmation sheet. . 
Check "Yes" or "No· on DRC NB3 at the completion of review. Discrepancies must be noted on 
the DRC, referencing NB3. 

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 (i.e. within 25 %)? 
Check "Yes", "No" or "NIA" on DRC NB4 at completion of review. Discrepancies must be 
noted on the DRC, referencing.#B4. 

E. Check that the sample number on Form I matches that on the chromatogram. 
Check "Yes" or "No" on DRC #B5 at the completion of review. Discrepancies must be noted on 
the DRC, referencing NB5. . 

F. Check that flags are used correctly. Flags not referenced on the "Use of Data Qualifiers" 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 with 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 re-diluted to attain an accurate analysis within the calibration curve. 

"X" This will be used for the most accurate "hit" from all the dilutions. Only one ~X" for 

"Z" 

. each sample/analyte should occur throughout the dilutions, as there is only one "most 
accurate" hit. 
A "z" flag on sample repon forms indicates coelution bas occurred between two or 
more wget analytes on the conf1I1Ilation CN column. For this reason, quantitative 
confirmation is not possible. 
DiscrepanCies must be noted on the DRC, referencing #B6. 

Laucks Testing Laboratories 
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A. Check that any %D over 25% is "Po flagged on Form I (note that blank and matrix spikes are 
not confirmed and %D's reponed should be crossed out for blank spikes). 
Check "Yes· or "No· on DRC #B6 al the completion of review of tiara qualifiers. Discrepancies 
must be noted on the DRC, referencing #B6. 

B Check the retention time windows located on the the compound confirmation form, with the 
copy of the retention time window study located in the Bench Sheet section of the data package. 
Check ·Yes· or "No" on DRC #B7 at the completion of review of tiara qualifiers. Discrepancies 
must be noted on the DRC, referencing NB7. 

At the end of the Sample Data and Raw QC review, remove all Form Xs and place them at the end 
. of the Standards Data set. 

14. Final Review 
A. Were recoveries for the SRM (if required by client/project) within QC Limits? 

Check ·Yes·, "No· or ·NIA· on DRC ND2 at completion of review. Discrepancies must be 
nOted on the DRC, referencing #D2. . 

B. Are all nonconformances included and noted on the DRC? 
Check ·Yes· or "No· on DRC NDI at completion of review. Discrepancies must be noted on the 
DRC, referencing NDI. 

17. Order of Final Packet - All in numerical and chronologicai order and in order by column 
Check "Yes· or "No" on DRC ND3 at review complerion. Note discrepancies referencing ND3. 

I. QC Summary 
Fonns II through IV 

2. Sample Data 
For each sample, rhe following packer: 

All Form I's, then chromatograms and integration reports (Cl8jirst, then CN column) 

3. Standard Data 
Form VI's (Parts 1,2,3, and 4) (CI8 columnjirst, rhen CN column on each) 
ICV-I (Initial Calibration Verification Sheets) 
Form VII's (Pages 1 and 2) (CI8 columnjirst; then CN column on each) 
Form X's (samplesjirst, foUowed Oy QC samples) 
Raw Standards Data, (compound conjirmarion, chromaJograms and integration repons) 
including: . . 

Multi-point calibrations (C18 column, then CN column) 
All CCVs and ICVs in chronological order 
MDL Standard 
I Blanks 

Lauclcs Testing Laboratories 
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4. Raw QC Data (Method Blanks. Blank SpikeslBlank Spike Duplcts. MSIMSDs. Control charts.) 

For each sample. the following packet: 
All Form I's, then chromatograms and integration reports (C18jirst, then CN column) 

5. Bench Sheets 
Including: SDG Repon, Copy of instrument logbook, Extraction bench sheets, Logbooks for 

surrogates/spikes (referenced on bench sheet), Logbooks for standards, RT Study. 

Laucks Testing Laboratories 
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Laucks Testing L~bs Da~a Review Checklist 

Ordnance 8330 - HPLC Department 

Work Order Number: 

Analysis Batch Dates: 

Method: I SDG#: 

Review Item Yes No 

A. QC Summary 
1. Are all required QC results present? 

2. Do surrogate recoveries meet QC limits? 

3. Are blank spikelblank spike duplicate 

results correct and do they meet QC %Rec 

and RPD limits? 

4. Are MSIMSD results correct and do they 

meet QC %Recovery & RPD limits? 

5. Are correct samples associated with the 

blank spike(s) and/or MSIMSDs? 

6. Are all blanks reported? 

7. Is MDL recovery within QC limits? . 

B. Sample Data and Raw QC Data 

1. Were samples extracted and analyzed 

within holding times? 

2. Are sample sizes and % moisture correct? 

3. Are all hits recorded correctly? 

4. Were samples diluted as required and 

were dilutions linear (within 25% oflast 

value)? 
5. Were sample ID's checked? 

6. Were data qualifier flags used correctly? 

7. Were the retention time windows on the 

compound confirmation form recorded 

properly? Review RT study located in 

. Bench Sheet section. 

C. Standards Data 
1. Is there an ICV run every day and are all 

%Ds within QC limits? 

2. Are calibration %RSDs within QC limits? 

3. Are all ICVs and cevs recorded and are 

RT %Ds within QC control limits? 

4. Are CCV %Ds and RTs within QC limits? 

5. Is all raw data present? 

D. Final Review 
1. Are all nonconformances listed? 

2. Are recoveries for the SRM within limits? 

3. Are all components of the data package 

present and in correct order? 

Page 1 of2 

N/A 2nd 
Review 



Laucks Testing Labs Data Review Checklist 
Ordnance 8330 - HPLC Department 

Work Order Number: 
Analysis Batch Dates: 
Method: I SDG#: 

Comments on any "No" responses: 

Data Reviewer: Date: -------------------
2nd Level Reviewer: ___________ ...;....-___ Date:. 

Page 2 of2 
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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 C18 (octadecyl) reverse phase column, and target analyte concentrations are 
measured at either 254 nm or 210 nm using a UV detector. All positive measurements observed' 
on the C18 column are confirmed by a second analysis which uses a CN (cyano) column. The 
C 18 colwnn 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-l,3,5, 7 -tetranitro-l ,3,5,7 -tetrazocine HMX 
Hexahydro-l ,3,5-trinitro-l ,3,5-triazine RDX 
1,3,5-Trinitrobenzene 1,3,5-TNB i 

1,3-Dinitrobenzene 1,3-DNB !" 

Methyl-2,4,6-trinitrophenylnitramine Tetryl 
Nitrobenzene NB 
2,4,6-Trinitrotoluene 2,4,6-TNT 
4-Amino-2,6-dinitrotoluene 4-Am-DNT 
2-Amino-4,6-dinitrotoluene 2-Am-DNT 
2,4-Dinitrotoluene 2,4-DNT 
2,6-Dinitrotoluene 2,6-DNT 
2-Nitrotoluene . 2-NT 
3-Nitrotoluene 3-NT 
4-Nitrotoluene 4-NT 

- - :.-'" - '.:._ .... 

... 
' ... - _ ... _. -

- .~ -. ":-, . -:. :.~'.' ~ 
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. .. -... ~:~ :.: ... - ::' ;:' '.~::.- :.: ..... : '-,:: .. : 

. 

Compound Acronym 
2,4-Diamino-6-nitrotoluene 2,4-DA-6-NT 
2,6-Diamino-4-nitro toluene 2,6-DA-4-NT 

. 3,5-Dinitroaniline 3,5-DNA 
I-Nitroso-3,5-dinitro-l,3,5-hexahydrotriazine MNX 
1,3,5-T rinitroso-l,3 ,5-hexahydrotriazine TNX 
2,2' ,6,6' -Tetrarutro-4,4' -azoxytoluene 4,4'-TN-AZOXY 

PETNING 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 Iv) 
with methanol or acetonitrile, filtering, separating on a CI8 reverse phase column, and 
determined at either 254 run or 210 run, and confirmed 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 perfonning this method must have demonstrated the ability to perform t.~e de~cribed 
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 lias been determim~d at Laucks that single 
injections of these standards yield acceptable calibration and linearity data as 
evidenced by the calculated percent RSDs used to evaluate tQ.e 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 methanoVwater under 

. ... ~..:~~~:: _ ... _~: .-?,.~~~~;.::~.,~.-- --= _ ... ~:i~ji:~·:·:":·· .'~: .. .-~ . __ :~. ~ .• _ ....... ______ .:...~::. . .:.:-:.:::.~::~.;: .. :.:.:..:~.i.:~.~..:.: ~._ 
.~ ,,:.!. . ..- ·E~·::';·: :.~.-:: :.-:;.7.: :! .. ~;:;":' .. :::~..:=~::;:,=.=::!;::~ .. :: :,:,.::-.,,:.~~.,~.~ .. : ::':-~.--~"":~:_~:=~~'~~=:~~'::::! .,--_._-

:.~ ... :f.:;:-::';:.~··"'·1--

: ... :-:&~~.:~-~ •. ~.;-~=-~.=.= .: ... ;-.~ ~.~=.;;:..~~~.:~.ti:t::;.~.~..;:'~:=-. ';'~':::::~:~;~f;? 
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-,--C.: .. isocratic conditiops .. Laucks 'employs a. gradient elution program (detailed-i.n : "':"'~ .:.~:::" .::,;;;,.:. 
Section IV) in order to improve the separation of-the target analytes on the CN 
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. NGIPETNare prepared in a 
50/50 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 oftetryl) 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 oftetryl from spiked sample extracts. 

5.The confirmation column demonstrates full or partial coelution for the 
following target analyte pairs: 1,3-dinitrobenzene and 1,3,5-trinitrobenzene; 2-
nitrotoluene, 3-nitrotoluene and 4-nitrotoluene; 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 
identified on the primary column. 

6. At the time of this writing, analysis of the 6 additional compounds (not 
including PETNING) combined with the 14 ordnance compounds results in the 
co-elution of2,6-DA-4-NT and HMX; and 3.5-DNA and tetryl on the C18 
column using the 8330 method. However, tetryl and HMX do not co-elute 
with any attenuation compound on the eN 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 confrrmation 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 
nm. 

8. Picric and picramic acids exhibit substantial peak shift and may elute near 
or co-elute with HMX on the Cl8 column using th~ 8330 method. However, 

.. no attenuation compounds, nor NGIPETN coleute on the prunary (P AH) 
......... .. 
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column using the picric/picramic method .. : The buffer is used in this method. in· :;i,~:':~.";.·. ::.:. 

order to stablize 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 addfessed in this 

SOP. Any occUrrences 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 determination 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 rapge) 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 quantitation report due to data system error or retention time shift. All 

peaks should be examined and evaluated based on· the retention times and sample co·ncentration 

in order to prevent reporting false negatives . 

1.3 Sample Collection, Sample Storage, Holding Times 

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 nitro aromatic compounds 

(particularly trinitrobenzene and trinitrotoluene) within 1-2 days, even under refrigeration. If 

microbial activity is suspected, water samples should be extracted as soon after collection as is 

practical. 

1.4 DefInition of Terms 

: .. '; .". -'. _.: . '7' : ...... :::;:..;:-:~~~~.-::!=":~ ... ::'~: ' ... 
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1.4.1. This section defines terms ~d acronyms as they are used in this SOP . Other terms, such as 
MSIMSD or method blank, are not defmed here since it is assumectthat the user of this SOP 
already uriderstands their more general meaning. 

Method Blank Spike 

CCV 

CF 

DIW 

IBLK 

ICV 

IDL 

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

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 term is defined in the same way-in both the CLP 
contract and SW -846. 

Deionized water. Lab re~gent 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. 

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 signal:noise ratio of at least 3x. Used asa 
starting point for selecting MDL study spiking levels. 

~Z';'-f"=\""''''''':''' ....... 
.. --'="':':';~:":.-'-

-e· - -: .. _ . 
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MDL 

QC Check Standard 

QC Period 

RSDor%RSD 

RT 

RTWindow 

Sequence 
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. Method detection limit. The lowest concentration in a sample" ,- ;-. " 

which will yield a positive result thafis greater than zero at a 

known level of confidence. MDLs are empirically determined at 

Laucks. 

Quality control ch~ck 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. 

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 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. A measure of the similarity of the values one to 

another. 

Retention time. The time (in minutes) at which a target analyte 

elutes from the LC column. 

Retention time window. The ± value which is applied to the ICY 

to establish the time range used to make tentative compound 

identifications. 

A set of sample extracts and standard solutions injected into an 

'instrument in a chronologically continuous group. See also QC 

period. 

2. Equipment List and Standards 

2.1 Chromatographic System 

Primary Column: 

.. .--- -_ .. __ .. 
...... _ ....... . 

. .. "--:-.--:: 7.±~~:::::-.': ~: .: ... 

CI8 (octadecyl) reverse phase HPLC column, 15 em x 4.6 

mm, 5 ~m particle size, (Rainin Microsorb or equivalent). 

Laucks Testing Laboratories, Inc. 

. .... ----, .--" 

- :.::::: '6:.~ 
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"Secondary.Column:,.-~~:;., .~' .eN (cyano) reverse phase HPLC column; 25cmx 4.6mm, 

Mobile Phase: 

UV Detector: 

HPLC System: 

Waters System: 

Hewlett Packard System: 

2.1.1 Column Temperature Control: 

5 J.lm particle size, (Supe1cosil LC-CN or equivalent). 

C8 and CN reverse phase HPLC columns in series, 10cm x 
3.9mm, 4J.1m 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). 

254 run (210 run for NG and PETN) 

Rainin HPLC system - HPXL solvent delivery system 
capable of achieving 4000 psi. 50 J.1L sample loop. 
Knauer variable wavelength UV detector. 
Dynamax automatic sample injector. 
Digital integrator: EZChrom. 

Waters 712 WISP Sample Processor or equivalent. 
50 J.1L sample loop or equivalent. 
Waters 486 tunable absorbance detector or equivalent. 
Waters 600E Multisolvent delivery system or equivalent. 
Digital Integrator: EZChrom. 

HP 1313A Autosampler. 
HP G 1311A QuatPump. 
HP G 1322A On-line degasser. 
HP G 1316A Thermostat column compartment. 
HP 1314A Variable wavelength detector. 
Digital Integrator: EZChrom. 

2.1.2 Column temperature is controlled through the use of a column heater which is maintained 
at a temperature of 25°C. ' 

. . :. ~'7:'~' ~ '::' TI==~~~~;:~.~_~. :: : ... --,-,--_._., ... _ .. _ .. , .... -_._---_. _. _ ... _ .. :.:...._.:. --._ ... _ .. ~ .. _._.-_ .. -, 
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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 IlglmL and is generally purchased from AccuStandard Inc. (25 Science 
Park, New Haven CT 06511). Equivalent solutions from 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 1 mL ampules at 4000 
llg/mL in ethanol. The PETN solution comes in 1 mL ampules at 1000 llg/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-l ,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-6-nitrotoluene, 2,6-Diamino-4-
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-l,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 1. 

2.2.2 . Surrogate Stock Solutiop. 

. 2.2.2.1 The surrogate stock solution is received in a methanolic solution at a concentration of 
1000 llg/mL. The surrogate can also be prepared by weighing 100 mg of 1,2-dinitrobenzene into 
a 100 mL volumetric flask and diluting to volume with methanol to yield a concentration of 1000 
~g/mL. 

2.2.3 IBLK Working Solution 

2.2.3.1 The working instrument blank. solution contains the surrogate compound only at a 
concentration of2.0 IlgimL. Prepare this solution by adding 100 ilL of the 1000 llg/mLsurrogate 
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. 

. ' .. :.,.;;.~::.~--.:;....~.;:;: . ..; . . _. _. -.. - ..... - .' ._-, ... -
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2.2.4 Working Calibration Stan~ds ,- , " ," .. ,~,~" ",;-, 

2.2.4.1 Prepare the working calibration standards for the 14 standard analytes in the following 
manner. All solutions are prepared in acetonitrile and diluted 1: 1 with water just prior to 
analysis. These 14 analytes are combined into one working solution, since they do not co-elute 
on the primary column. 

Standard Source Solution Amount Final Volume Final Concentration 

Standard #6 

Standard #5 

Standard #4 
Standard #3 
Standard #2 
Standard #1 

Added (mL) (mL) 

A 
B 
A 
B 
C 
D 
E 
F 

Source Solution 
A = 14 Component Mix 
B = Surrogate Stock Solution 
C = Standard #6 
D = Standard #5 
E = Standard #4 
F = Standard #3 

0.20 
0.20 
0.1 
0.1 
1.0 
1.0 
1.0 
1.0 

10 

10 

10 
10 
10 
10 

Concentration (J.lg /mL) 
1000 

-
1000 
20 
10 
2.0 
1.0 

(Jig/mL) 
20.0' 

10.0 
"-

2.0 
1.0 
0.2 
0.1 

2.2.4.2 Prepare the working calibration standards for the 6 additional an'a1ytes in the following 
manner. All solutions are prepared in acetonitrile and dih.;lted 1: 1 with water just prior to 
analysis. . 

e 
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Standard- '.', - Source Solution 

Standard #6 

• 
Standard #5 
Standard #4 
Standard #3 
Standard #2 
Standard #1 

Source Solution 

A=MNX 
B=TNX 
C = 3,5-DNA 
D = 2,6-DA-4-NT 
E = 2,4-DA-6-NT 

A 
B 
C 
D 
E 
F 
G 
H 
H' 
I 
J 
K 

F = 4,4' -1N-AZOXY 

G= 1,2-DNB 
H = Standard 6 
I = Standard 5 
J = Standard 4 _ 
K = Standard 3 

Amount Added 
(mL) 

2.0 
0.2 
0.2 
0.2 
0.2 
2.0 
0.2 
5.0 
1.0 
1.0 
1.0 

- 1.0 
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FinalVolume . Final Concentrations 

(mLl' (~g ImL) 

10 20~ 

10 
10 
10 
10 
10 

10.0 
2.0 -

1.0 
0.2 
0.1 

Concentration (~glmL) 
100 
1000 
1000 
1000 
1000 
100 
1000 
20.0 
10.0 
2.0 
1.0 

, .. _. -'~':'.~~~::~:~ .::>~ . . - ..... . _-_ ... _-
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2.2.4.3 : Prepare , the working calibration standards for PE1NING mthe following manner. Al~-., .... 
solutions are prepared in a 1: 1 acetonitrile/water mixture. . 

Standard Source Solution 

Standard #5 

Standard #4 
Standard #3 
Standard #2 
Standard #1 

Source Solution 

A 
B 
C 
D 
E 
F 
G 

A = Nitroglycerin 
B = PE1N Solution 
C = Surrogate Stock Solution 
D = Standard 5 
E = Standard 4 
F = Standard 3 
G = Standard 2 

Amount Added Final Volume 
(mL) (mL) 

0.05 
·0.10 
0.10 
5.0 
5.0 
2.0 
5.0 

10 
10 
10 
10 
10 
10 

10.0 

C'oncentration (Jlg/mL) 
.4000 
1000 
1000 
As Above 
As Above 
As Above 
As Above 

Final Concentrations 
NG:PETN:l,2-DNB 

(Jlg/mL) 
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. Allows~dards 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. 
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3. Safety precautions 

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 arld have the potential to do harm if not used properly. 

3.1.5 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. 

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 soivent storage area . 
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. , 4. Operation procedures . - - .:. ;" .~ . 

4.1 Analytical Conditions 

4.1.1 Current C18 Column Conditions for the 14 Compounds: 

HPLC3 
Pump A Solvent: Methanol 
Pump B Solvent: Water 

Flow: 1.0 mL/minute: 

Gradient: Linear 

Run Time: 60 minutes 
Acquisition Time: 60 minutes 
Injection Volume: 50 JlL inj. 

Gradient Profile (HPLC3} 

Initial %A: 40 
Initial %B: 60 
Hold Time: 5 minutes 

Gradient 1 %A: 60 
Gradient 1 %B: 40 
Ramp Time 1: 15 minutes 
Hold Time 1 : 5 minutes 

Gradient 2 %A: 95 
Gradient 2 %B: 05 
Ramp Time 2: '10 minutes 
Hold Time 2: 5 minutes 

Gradient 3 %A: 40 
Gradient 3 %B: 60 

, Ramp Time 3: 5 minutes 
Hold Time 3: 20 minutes 

HPLC4 
Solvent: 
Flow: 

Run Time: 
Acq. Time: 
Time: 

Run Time Profile 

0-5 minutes 

5 - 20 minutes 

20 - 30 minutes 
30 - 35 minutes 

35 - 40 minutes 

/ 

MethanollW ater 
0-24 min = 0.5 
mL/min 
24-35 min = 0.8 
mL/min 
35-40 min = 0.5 
mL/min 
40 minutes 
35 minutes 
50 JlL 

40 - 60 minutes (Column Equilibration) 

.:: .~. -' • =;:; -:' '" ____ •. • ...... ::-'.:~:.=:,,:~~.-.~:::'. 7: :; 
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. 4.1.2 . Current CN Column Conditions for the 14 Compounds: 

HPLC2 File #6: ' 
Pump A Solvent: 
Pump B Solvent: 
Flow: 
Gradient: 
Run Time: 
Acquisition Time: 

Initial %A 
Initial %B 

Gradient 1 %A: 
Gradient 1 %B: 
Ramp Time 1: 
Hold Time 1 : 

Gradient 2 %A: 
Gradient 2 %B: 
Ramp Time 2: 

. Hold Time 2 : 

Gradient 3 %A: 
Gradient 3 %B: 
Ramp Time 3: 
Hold Time 3 : 

'!: ::r -= .' ... ,' ,.' " 

Methanol 
Water 
1.0 mL/minute 
Linear 
50 minutes 
25 minutes 

25 
75 

45 
55 
2 minutes 
3 minutes 

60 
40 

. 5 minutes 
8 minutes 

25 
75 
7 minutes 
25 minutes 

0-2 minutes 
2 - 5 minutes 

5 - 10 minutes 
10 - 18 minutes 

18 ~ 25 minutes 
25 - 50 minutes 
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4.1.3 . Current C 18 Column Conditjons for the 6Additional Compounds: 

Gradient Profile (HPLC3) Run Time Profile 

HPLC3 File: EXTRAS 
Pump A Solvent: Water 
Pump B Solvent: Methanol 
Flow: 1.0 mL/minute 
Gradient: Linear 
Run Time: 53 minutes 
Acquisition Time: 30 minutes 

Initial %A 90 
Initial %B 10 

Gradient 1 %A: 70 
Gradient 1 %B: 30 
Ramp Time 1: 5 minutes 0- 5 minutes 
Hold Time 1 : o minutes 

Gradient 2 %A: 50 
Gradient 2 %B: 50 
Ramp Time 2: 3 minutes 5 - 8 minutes 
Hold Time 2 : 7 minutes 8 - 15 minutes 

Gradient 3 %A: 26 
Gradient 3 %B: 74 
Ramp Time 3: 2 minutes 15 - 17 minutes 
Hold Time 3: 13 minutes 17 - 30 minutes 

Gradient 4 %A: 90· 
Gradient 4 %B: 10 
Ramp Time 4: 2 minutes 30 - 32 minutes 
Hold Time 4: 21 minutes 32 - 53 minutes (Column Equilibration) 

. _----_. --.. . . -~---- . .. .-.................. _ ... . ---,_. -. __ ..... • ••.• ;.:.; !"~~- .. ~-~~ •• .- -.-. -.---.-
~~~.u~ ~u; .:-.: . :.' ~. - - .. - .;::~- . ~&r!i::.:.;;c. .. 
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4.1.4 Current C8-CN in Series for the 6Additional Compound Confirmation: . 

Time 

2.4 
7.0 
10.0 
17.0 
20.0 
21.0 

Flow 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
0 

4.1.5 Current Column Conditions for NGIPETN: 

CIS 
Pump A Solvent: Methanol 
Pump B Solvent: Water. 
Flow: 0.6 mL/minute: 
Gradient: Linear (1 : 1) 
Run Time: 30 minutes 

, Acquisition Time: 30 minutes 
Injection Volume: 50 ilL inj. 

4.2 Method Detection Limit Study 

Methanol Water 
15 85 
15 85 

; 

40 60 
50 50 
50 50 
80 20 
15 85 

CN 
Pump A Solvent: Methanol 
Pump B Solvent Water 
Flow: 1.2 mL/IPinute 
Gradient: Linear (1 : 1) 
Run Time: 20 minutes 
Acq. Time: 20 minutes 
Time: 50 ilL 

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 columns. 

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 a 

'.".:: •• ' ... ~.~~~~~f~~~~:~}~;~~;~~;e~ required '~~~~~a~~;e~~~?~~}i~;;l~~; :~,~.~~lr~~e;~: 
:"'",'" ='-.~ ~:-

',,: ... 
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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 (il-1) 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 observati<;>n of the surrogate peak behavior 
and the surrounding 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 
ccncentration 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 from 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 beginning of an analysis sequence, analyze the mid-point calibration standard (SID 
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.. .:' .. 

.. 
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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 (SID 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 

• 4.9.1 Analysis sequence 

._-_ .. 
:.:~:~ • .!.~;:!. .... 

See Appendix II for a detailed analysis injection sequence. 

4.9.2 Compound Identification 

4.9.2.1 Compounds are tentatively identified if a peak elutes in the retention time window 

characteristic of that compouridon 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-elutions 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 confmnation can not be made. All analyte quantitations come from 

the C 18 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 detennined due to the coeluting peaks and the sample results are flagged 

appropriately. Retention time windows are 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-

nitrotohiene, 3-nitrotoluene and 4-nitrotoluene, this determination ofRT can result in RT 
.. .. . . 

... .. . _ ..•. _---_. __ . __ ._. _ .. _ .. "', .... - .. --.---.. --.. 
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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 ofRT windows, and in order to 
accurately identify these co-eluting target analytes, the retention time windows may be 
administratively set for the co-eluting 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 an 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: 

4.9.32 Aqueous samples 

The external standard equation, as expressed in SW-846 is 
, . AxxAxV,xD 
ConcentratlOn(jJg I L) = ------

Asx ViX Vs 

where: 
Ax = Response for the analyte in the extract"in area or height units. 
A = Arriount of standard injected (in nanograms). ' 
As = Response for the external standard, same units as Ax. 
Vi = Volume of extract injected, ilL. 
D = Dilution factor of extract. The final result of an algebraic multiplication of 

the ratio of all dilution final volumes to initial volumes. For example, if an 
extract is diluted 10 J.1L to 1000 J.1L and subsequently diluted an additional 10 
J.1L to 1000 J.LL, the expression is: (1000110) * (1000110) = 100 * 100 = 10,000. 
If no dilution was made, D = 1. 

-Vt = Volume of total extract, IlL. 
,Vs =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= AsiA, this substitution is made. 

• 

.' 

Next, since Laucks routinely measure~all fmal extract volumes in mL, a conversion factor for ' , . 
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~L to mL must be made in the numerator of the expression - i.e., V t = 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 

Concenlrati.or(Lg I L) = . 1000 x Ax x D 
, CFx Vix(VsI Vi) 

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/L = ~g/L * 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 
equivalent of the initial sample size. 

. ' 1000x AxxD 
Concentratzon(J.Lg / kg) = -------

, CF x Vi x (W I v,) x T. 

where: 

,,}.,_ -= Sample size extracted in-grams. 
'Ts = Total Solids in decimal format (i.e. 0.76 not 76): 

5. Reports 

5.1 Data Packet Organization 

See Appen4ix III for a check list detailing data packet organization. 

5.2 Quality Co~trol 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 blarik spike report, and an MSIMSD report. 
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5.3 Data Qualifying.Flags .. : 

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 limit of 
detection indicated. 
The analyte of interest was detected in the method blank 
associated with ~e sample, as well as in the sample itself. 
The B flag is applied without regard to the relative 
concentrations detected in the blarik and sample. 
The analyte of interest was detected below the practical 
quantitation limit. 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 C18 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 columri used to 
determine the %D is calculated as the sum of the co-eluting compounds and reported as 
one peak. 

\ 
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6. Quality Control 

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: 

C F = response 

n~ injected 

6.1.1:3 This %RSD method assumes a linear response with the calibration curve passing 

through the origin . 

6.1.1.4 The calculated CFs are tabulated and the %RSDs.ca1culated. 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 . 
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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: 

CFa-CF; 
% Difference = . x 100 

CFa 

where: 
CF a = .A verage CF from the initial multi-point calibration 
CF j = 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 Continuing 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 all 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 contr01 CCV must be reanalyzed unless the CCV demonstrates an 
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. . increase in response and no analytes are detected above the reporting liIDit in the associated 

samples. 

6.4 Instrument Blank 

6.4.1 Criteria 

6.4.1.1 There must be. I.10 target analyte 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 analytes, the system is out of 

control. The source of contamination must be identified and corrected. 

6.4.2.2 IBLKs are used to monitor fer possible carryover in high concentration extr~cts. 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 
j. ,; 

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 ~ore frequent. Analytes of interest should not be detected at levels greater 

than the current reporting limit in the method blank sample. If any analytes are detected above 

,the reporting limit, .corrective action must be taken. 

6.5.2 Corrective action 

6.5.2.1 Reanalyze the blank and check calculations. Ifit 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 ~s 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 minimized. In the extreme case of chronic contamination, blanks may have to be analyzed 

from each stage of the sample processing to determine the contamination source so it can be 

eliminated. In all cases where blank contamination exceeds the control limit a narrative comment 

must be made which documents the corrective actions taken. 
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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 th~ spiking standards is employed in order to verify the calibration standards. 
A method blank with added analytes is a blank spike. Blank spike p~rcent 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 use~ 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 MSIMSD spike recoveries are in control. 

6.7 Matrix Spike 

6.7.1 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 pri'or 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 analytes. 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: 

SSR - SR 
%Recovery = x 100 

SA 

where: . 
SSR = Concentration in spiked sample. 
SR = Native concentration in unspiked sample. 
SA = Concentration of spike added . 

• 

•• 
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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 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. 

6.8 Matrix Spike Duplicate 

6.8.1 Criteria 

6.8.1.1 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: 

RPD = SI-S2 x 100 
(SI + S2),12 

where: 
S 1 = 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 . 
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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: 

. Sm 
%Recovery = - x' 100 

Sa 

where: 
Sm = Concentration of surrogate measured in sample. 
Sli = Concentration of surrogate added. 

6.9.1.2 De~led 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 • 
method performance than high surrogate recoveries since non-GCIMS methods cannot separate 
co-eluting interferents. In instances where high surrogate recoveries are attributable to matrix . 
effects, no corrective action is taken. However, ifelevated 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 limit. 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 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. 
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APPENDIX I 

. Calibration Standard Solution Concentrations, J.Lg/mL 

Compound STDI STD2 STD3 STD4 STD5 -- --
HMX 0..1 0..2 1.0. 2.0. 10..0. 
RDX 0..1 0..2 1.0. . 2.0. 10..0. 
1,3,5-TNB 0..1 0..2 1.0. 2.0. 10..0. 
1,3-DNB 0..1 0..2 1.0. 2.0. 10..0. 
Tetryl 0..1 0..2 1.0. 2.0. 10..0. 
NB 0..1 0..2 1.0. 2.0. 10.0. 
2,4,6-TNT 0..1 0..2 1.0. 2.0. 10..0. 
4-Am-DNT 0..1 0..2 1.0. 2.0. 10.0. 
2-Am-DNT 0..1 0..2 1.0 2.0. 10..0. 
2,4-DNT 0..1 0..2 1.0. 2.0. 1D~D 

2,6-DNT 0..1 0..2 1.0. 2.0. 10..0. 
2-NT 0..1 0..2 1..0. 2.0. 10.0. 
3-NT 0..1 0..2 1.0. 2.0 10..0. 
4-NT 0..1 0..2 1.0 2.0. 10..0. 
Surrogate • 1,2-Dinitrobenzene 0..1 0..2 1.0. 2.0. 10..0. 

Calibration Standard Solution Concentrations, J.Lg/mL 

Compound STDI STD2 STD3 STD4 STD5 -- --
Th'X 0..1 0..2 1.0. 2.0. 10..0. 
2,6-DA-4-NT 0.1 0..2 1.0. 2.0. 10.0. 
2,4-DA-4-NT 0..1 0..2 . 1.0. 2.0. 10..0. 
MNX 0..1 0.2 1.0 2.0. 10.0. 
3,5-DNA 0..1 0..2 1.0 2.0. 10.0 
4,4'-TN-AZOXY 0..1 0.2 1.0. 2.0. 10.0 
Surrogate 
1,2-Dinitrobenzene 0..1 0..2 1.0 2.0. 10..0. 
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Calibration Standard Solution Concentrations, ~g/mL 

e· 

Compound 
NO 
PEIN 
Surrogate 
1,2-Dinitrobenzene 

Compound 
1,2-Dinitrobenzene 

Compound 
1,2-Dinitrobenzene 

e ... ~::·:;::~::; ;;,:.: " :.;.~~,~:.::". :;::; ~ ~'-';~:a:::; 

STDI . STD2 
0.5 1.0 
0.25 0.5 

0.25 0.5 

STD3 
5.0 
2.5 

2.5 

STD4 
10.0 
5.0 

5.0 

STD5 
20.0 
10.0 

10.0 

Surrogate Stock Solution 

IBLK Solution 

. -,' 

Concentration 
_1 000 ~g/lnL 

Concentration 
2.0 ~g/mL 

... 
: :.. :~.~~.z;~.~:--~.;:~; ~.: .. :, . '----.---. ..... ::.~~.:--.-
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Injection Sample 

1 Standard #1 
2 Standard #2 . 
3 Standard #3 (ICY Standard) 
4 Standard #4 
5 Standard #5 
6 IBLK 
7 ]CY 

injections (8- ~ 6) 

17 IBLK 
18 CCY Standard 
19 injections (19-27) 

28 BLK 
29 CCY Standard 
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APPENDIX II 

Analysis Sequence 

injections (total of 10 injections between CCVs) 

last IBLK 
last CCV Standard 

.. -- .. -";'" ~.::'-
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APPENDIXm 

Data Packet Order List 

I. QCSUMMARY 

Surrogate Recovery Summary Report 

Blank Spike Report 

MSIMSD Report 
Method Blank Summary 

II. SAMPLE DATA: 

Organic Analysis Data Sheet 

Sample·Confinnation Worksheet 

Chromatogram, primary column 

. Quantitation Report~ primary column 

Chromatogram, secondary column 

Quantitation Report, secondary column 

III, STANDARD DATA: 

Linearity Report 
ICAL Data 
IC'\L Response, ICAL std concentrations· 

I CV reports ' 

CCV reports· 
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Other Standards Used to Support Sample Data and Instrument Blanks 

V. Raw QC Data: 

Method Blank 
Chromatograms 
Quantitation Report 

Blank Spike 
Chromatograms, 
Quantitation Report 

.. _.,-- _.". 
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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, cales, 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. 
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Non-routine standards used to support sample data should be placed at the last of the Standard 
Data section. 

. . 

• 

• 

: : !.:':-~-T.~~:;;~: :!. : :.' • 

. , ~.==."...= ~ . C'~:; ~.,," :.~ ,;,,;,,;...;"";'.:-,.0,.,."-. ~';' ······,c ~;;,.=.... .. - ;". . .;.;,~;;==~,; ,. ~ ~ .: 

. ..... Laucks Testing Laboratorie~;: Inc. 

: ;::;":;;::- ~~~;; . .!~ ~ -~.~::::::;:!:! 7'"~~~ ~~=..:~:;::=::.~::: ::;.:~-~:!!_~.; ._ 



• 
QA 
Eleme~t 

Initial 
Calibration 

Initial' 
Calibration 
Verification 

-

Continuing 
Calibration • Verification 

Instrur.lcnt 
Blank 

Method 
Blank 
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Method 8330 Requirements and Corrective Actions 

Method Laucks Criterion Frequency Corrective Documentation 
Criterion Action 
Minimumof5 Minimum of 5 levels. As necessary due to Reanalyze out of Target forms and raw 
levels. Must demonstrate an major instrument control standard. If data. 

RSD of <20"10. maintenance or still out, determine 
difficulties meeting the cause of curve failure 
CCV requirements. and correct. Re-

analyze curve and any 
samples analyzed 
against curve. 

+/- 15% of the initial +/- 15% of the initial Every 24 hr. or at the Determine cauSe of Target foml and raw 
calibration response calibration response beginning of an ICV failure and data. 
factor. factor. analytical sequence, correct. Reanalyze 

which ever is more ICV and if out of 
frequent, or as control a new 
necessary. calibration curve must 

be analyzed. 

+/- 15% of the initial +/- 15% of the initial Every 10 injections and Determine cause of Target form and raw 
cal ibration response cal ibration response at the end of an failure and correct. data. 
factor. Analyze factor. analytical sequence . Reanalyze calibration 
singly every 10 eurve. All sample~ 
injections and after bracketed by an out of 
the final sample. control CCV must be 

reanalyzed 'unless the 
CCV demonstrates an 
increase in response 
and no analytes are 
detected above the 
reporting limit. 

Analyze after Analyze after samples As necessary. Re3nalyze30Y samp~es Ra\·: data 
analysis of a sample when high levels of with suspected 
with analyte levels matrix are suspected. carryover. 
which exceed the 
upper calibration 

\ level. 

All analytes must be All analytes must be less One method blank per Reanalyze blank. If Method Blank 
<MDL than the Reponing Limit 20 samples or each still out of control, re- Summary 

extraction batch, extract the entire batch and raw data. 
whichever is more of samples unless the Narrative comment 
frequent. detected analyte(s) are when necessary. 

not present in the 
associated samples . 
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Method 8330 R~quirements and Correctiv~ Actions 

QA Method Laucks Criterion Frequency Corrective Documen tation 
Element Criterion Action 
Surrogate Minimumofl See latest version of All samples, method Re-extract if surrogate Target Surrogate 

Recovery surrogate. Laucks Testing Labs blanks, and QC samples. recovery is <-the lower Summary form or 
Recoveries must fall control limits catalogue. control limit Ifa poor special test results. 
within the labs All surrogate recoveries injection is suspected Narrative comment 
established windows. must fall within the reanalyze the sample. when necessary. 

generated limits. If 
laboratory limits are not 
established due to the 
implementation of a 
new surrogate, the 
default limits of 70%-
130% are used until 
enough data points are , 
collected to generate 
new limits. 

MSIMSD One per· 20 saf!lples See latest version of 1 MSIMSD pair per 20 Per SW 846, if analyte MSIMSD repon and 
or extraction batch Laucks control limits samples or every recoveries are out of raw data. Narrative 
which ever is more located in the QC extraction batch which control in the comment when 
frequent. Must be per database. ever is more frequent. MSIMSD but are in necessary. 
matrix. control in the 

associated blank spike, 
no funher action is 
required. 

Blank Spike N/A See latest version of 1 per 20 samples or Re-extract if analyte Blank Spike repon and 
Laucks Testing Labs every extraction batch recoveries are outside raw data. Narrative 
control limits in the QC which ever is mOle of control limits. comment when 
database. All recoveries frequent. necessary. 
must fall within the 
generated limits. 
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Compound 
HMX 
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* 
4-NT* 
Surrogate 
1,2-Dinitrobenzene 
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Elution Order of Target Analytes 

Order-of Elution on 
Primary (CIS) Column 

1 
2 
3 
5 
6 
7 
8 
9 
10 
11' 
12 
13 
14 
15 

4 

Order of Elution on 
Confirmation(CN) Column 

10 
8 
1 
2 
9 
1 
4 
6 
7' 
4 
4 
3 
3 
3 

5 

Elution Order of 6 Additional Analytes 

Compound 
TNX 
2,6-DA-4-NT 
2,4-DA-6-NT 
MNX 
3,5-DNA 
4,4'-TN-~(»)(l( 

Surrogate ' 
1,2-Dinitrobenzene 

- :- ".-:' • .,: .":1' ',.". - .... -----_. __ ... 

Order of Elution on 
Primary (CIS) Column 

1 
2 
3 
4 
6 
7 

5 

Order of Elution on 
Confirmation (CS+CN) Column 

1 
2 
3 
4 
6 
7 

5 
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Compound 
NO 
PETN 
Surrogate 
1,2-Dinitrobenzene 
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Elution Order ofPETNING 

Order of Elution on" 
Primary (CIS) Column 

2 
3 

1 

Order of Elution on 
Confirmation (CN) Column 

2 
3 

1· 

*Indicates the compound co-elutes on the confmnation (eN) column. 
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APPENDIX VI 

Method 8330 Flow Chart 

• 
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Prepare HPLC for 

Ordnance 

Organize and 
prepare samples 

for arrdlysis 

Prepare Unearity 
andCCV 

standards 

Acquire Data 

Prepare Target 
method and 
process files 

Determine %RSD 
forcwve 

"" 

Check surrogate 
recovery 

REHnject from last 
in control CCV 

Dilute Extracts 

Yes 

Chromtorms Data" 

No 
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APPENDIXll 

Analysis Sequence 

Injection Sample 

1 Standard #1 
2 Standard #2 
3 Standard #3 (ICV Standard) 
4 Standard #4 
5 Standard #5 
6 IBLK 
7 ICV 

injections (8-16) 

17 IBLK 
18 CCV Standard 
19 injections (19-27) 

28 BLK 0 

29 CCV Standard 
injections (total of 10 injections between CCVs) e last IBLK 

last CCV Standard 
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Cyanide in samples is detennined by a preparation with manual distillation followed by an 

automated spectrophotometric analysis on an auto analyzer with a UV digester and in-line 

distillation. The routine reporting limit is 1 0 ~g!L in waters, and 0.50 mglkg DB in soils and 

sediments. Pretreatment for the detennination of cyanides amenable to chlorination in waters is 

also ineluded in this SOP. 

This SOP is applicable to the sample preparation (for cyanide analysis) of drinking waters, 

surface and salirie waters, domestic and industrial wastes according to EPA methods 335.1, 335.3 

and SW 846 method 9012A with the' main difference being the use of the in-line still and UV 

digestion in EPA 335.3. Also, MIDI distillation with a 50 mL water sample instead of the 

normal distillation of a 500 mL sample is used in this SOP. Other differences from 9012A are 

listed on the QA chart at the end of this SOP. Soils and sediments are MIDI distilled as a 1 g 

sample. 

This method is restricted to use by, or under the supervision of analysts experienced in the 

technique described an,d in SW 846 methodology. Each analyst performing this method must 

have demonstrated the ability to perfonn the described analysis. 

1.2 Method Deviations and Comments 

The following items represent deviations of Method 9012A, as published, which are 

followed as standard operating procedures in the perfonnance of this method at Laueles: 

.' The MIDI distillation procedure is used, exactly as written in the CLP statement of work. 

This distillation uses a 50 mL aliquot of sample and a final distillation volume of 50 mIs. 

This procedw-e allows the lab to use less sample, and dispose of smaller volumes of waste 

material. All molar ratios in this distillation are identical to the method as written. 

• The calibration curve specified m 9012A is reduced by 2 to compensate for the lack of 

sample concentration in the distillation step. 

1.3 Method Summary 

Sample Preparation: The MIDI distillation procedure applies to relatively solid samples such 

as soils, sediments and sludges, or if requested to water samples. Cyanide detennined by this 

method is defmed as cyanide ion and complex cyanides converted to hydrocyanic acid by 

Laucks Testing Laboratories. Inc. 
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reaction in a reflux system with mineral acid in the presence of magnesium ion. The cyanide as 
hydrocyanic acid (HCN) is released from cyanide complexes by means of a MIDI reflux­
distillation operation and absorbed in a scrubber containing sodium hydroxide solution. The 
cyanide in the distillate is then determined in a spectrophotometric analysis. 

Water samples analyzed under EPA 335.3 are not externally distilled and are directly analyzed 
unless otherwise requested. 

I 

Spectrophotometric Analysis: On a Technicon auto analyzer, the samples are acidified and 
passed through a UV digester and then distilled in-line. The cyanide released is converted to . 
cyanogen chloride, CNCI, by reaction with chloramine-Tat pH less than 8 without hydrolysis to 
the cyanate. After the reaction is complete, color is formed on the addition of pyridine-barbituric 
acid reagent. The absorbance is read at 570 nm~ To obtain colors of comparable intensity, it is 
essential to have the same salt content in both the samples and the standards. 

1.4 Sample Handling, Sample Storage, Holding Times 

.~ 

. Samples are preserved with 8 pellets of sodium hydroxide per liter of sample (PH > 12) at the • 
time of collection. Samples must be stored at 4°C ± 2°C and must b~ analyzed within the • 
specified holding time of 14 days from date of collection. The samples can be submitted in 
either plastic or glass containers. The pH is checked at the time of analysis and the client should 

. be notified if the pH is less than 12. . 

Samples are to be checked for chlorine interference at the time of collection and the appropriate 
action sh.ould be taken (see section 5.4 on interferences). 

1.5 Definition of Terms 

This section defines terms and acronyms as they are used in this SOP. Other terms are not 
defined here since it is assumed that the user of this SOP already understands their more general 
mearung. 

Batch Identifier - A number given to each preparation or analysis group which uniquely 
identifies that batch. This number is generally the blank. 10 for preparation 
batches only preceded by an "A" rather than a "Btl for inorganic batches. The 
preparation batch IDs are discussed in other documentation. The batch identifier 
for the second set of water samples analyzed ·on Feb 6, 1998 would be 
A020698AAI W02. 

Laucks Testing Laboratories, Inc. 
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CCB - Continuing Calibration Blank - This is the same acronym used in the CLP program. This 

is a blank which is analyzed immediately after the CCV (almost always after 

every 10 samples and at the end of the analytical rurl) during the analysis 

sequence to determine whether the instrument or system has maintained a stable 

baseline. 

CCV - Continuing Calibration Verification .. - This is the ~ame 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 

seq uence to detennine whether the instrument or system has remained in 

calibration. 

CLP - Contract Laboratory Program - The USEP A program that contracts with laboratories to 

provide laboratory services. The term has come to mean a much broader set of 

methods and deliverables. In context of this SOP, CLP means procedures or 

operations which are detailed in the CLP contract and which are extended to a 

broader working definition. 

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

a regression model. The closer the value is to 1, the higher the degree of 

confidence in the correlation. 

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

ICB - Initial calibration blank - This term is borrowed from CLP. An instrument blank is made 

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

ICV - Initial calibration v~rification - This term is borrowed from the CLP protocol. It is a 

standard which is analyzed at the start of each analytical run and compared to the 

initial calibration to determine whether the instrument calibration is accurate. 

MDL -, Method detection limit - The lowest concentration a sample which will yield a positive. 

result that is greater zero at a known level of confidence. MDLs are empirically 

determined by Laucks. 

SRM or LCS - Standard Reference Material Of Laboratory Control Sample. This is a material of 

approximately the same matrix as the samples, containing a known and usually 

certified amount of t~get 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. 

Laucks Testing Labora(ories, Inc. 
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QC period - Quality control penod - 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 

Sequence - A set of sample extracts and standard solutions injected into an instrument in a 
chronologically continuous group. See also QC period. 

la.. Equipment. Reagents. and Standards 

2.1 Equipment. 

Required instrumentation includes the following: 

1) Midi reflux distillation system with heating block capable of maintaining 125°C ± 5°C. We 
use the MIDI-V AP model MC-IOO (ltCYN-TENIt). 

2) Technicon Auto-Analyzer with in-line distillation unit and UV digester. 

2.2 Reagents 

1) 0.25 N NaOH: dissolve 10.0 g NaOH pellets in 1 L DIW. CAUTION: this reagent will get 
hot upon mixing! 

2) MgCl2 solution: dissolve SlOg MgCI2·6H20 and dilute to 1 L with Dny. 

3) 1: 1 H2S04: carefully and slowly add With mixing 500 mL of conc. H2S04 to 500 mL of 
DIW. CAUTION: this reagent will get EXTREMELY hot upon mixing! Mix 
in a Pyrex or equivalent container! DO NOT ADD WATER TO ACID! 

4) Phosphate buffer: dissolve 13.6 g monobasic potassium phosphate (KH2P04) and 0.28 g 
anhydrous dibasicsodium phosphate (Na2HP04) and dilute to 1 L with DIW. 

5) Chloramine -T solution: dissolve 1.0 g in 250 mL ofDIW. Prepare this reagent fresh daily. 

6) Color reagent: place 15 'g of barbituric acid in the bottom of a container, and rinse down the 
'sides of the container with DIW. Add 100 mL ofDIW and swirl gently. Add 75 
mL of pyridine and mix. Add 15 mL of conc. HCI, mix, and cool. Dilute to l' L 

e_ 

with DIW. This reagent should be· stored at 4°C. This reagent should be made • 
under a hood. --: .... 
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7) Distillation reagent: to 500 mL ofDIW add 250 mL conc. HjP04 and 50 mL 50% H3P01 and 

. then dilute to 1 L with DIW. 

8) Sodium Hypochlorite solution: Commercial bleach such as Clorox (5.5%). 

2 .. 3· Standards 

(a) Stock cyanide solution for standards and spiking, 100 mg/L CN. Place 0.2510 g ofKCN and 

approx. 1.5 g NaOH in a 1.0 L volumetric flask and dissolve. Dilute up to the mark with DIW. 

Record this standard in a standards logbook. The stock standard is good for one year. 

(b) Intennediate cyanide standard solution,· 1.00 mg/L CN. Dilute 1.0 mL of stock standard 

solution (a) to 100 mL with 0.25 N NaOH. Prepare fresh solution at least weekly and record in a . 

standards logbook. 

(c) Blank solution for zero standard, blanks and diluting samples and standards: Dilute 200 ilL 

10 N NaOH to 100 mL with DIW. Prepare fresh solution at least weekly and as needed. 

(d) Calibration standards: 

Concentration (mgIL) 
0.200 
0.150 
0.100 
0.'050 
0.020 
0.010 
o 

ilLs of,(b) 
1000 
750 
500. 
250. 
100 
50. 
o 

Final volume (mL) 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

All standards should be diluted up to final volume with (c) Blank solution. Standards are used 

up in analysis so prepare fresh standards for each analYtical run. 

~ Safety Precautions 

Refer, to the Laucks SOP on lab safety practices and the instrument manufacturer's manual for 

routine .instrument precautions . 

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

substances. Some fonns of cyanide can be released as a gaseous fonn upon acidification. Treat 

all samples as if they definitely contain cyanide. 

Laucks Testing Laboratories, Inc. 
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. 
For autoanalyzed water samples, a PBW is analyzed for every 20 samples (or with each SDG) 
analyzed. This does not include distillates from manual distillation which are represented by 
their distilled PB. This consists ofa sample of blank solution (standard (c). If the cyanide 
concentration is above the reporting limit, then the blank solution is reprepared and reanalyzed as 
well as any samples diluted with the solution since the last PBW was checked (including the 
calibration). If the new PBW is in control, then the samples are verified by the new PBW. If 
contamination persists, then source isolated and the instrument is recalibrated and all samples are 
verified by the PBW are reanalyzed. 

4.7 'Matrix Spike 

F or manual distillation preparation, a sample is chosen 'at random from the samples to be 
analyzed (or a sample that is specifically requested by the client if they send excess sample 
volume). 50 ilL of 100 mg/L CN standard solution, standard (a), is added to the 50 mL of 
sample prior to distillation, for a spike value of 0.1 00 mg/L in the 50 mL of distillate. For 9012A 
a 50 mL aliquot is spiked with 20 ilL for a spike concentration of 0.040 mglL The analyst must 
attempt to avoid selecting samples which are identified by the client as blanks. As the purpose of 
the matrix spike is to test the system under "typical" conditions, the analyst may also avoid 
selecting the most difficult sample of the batch for spiking. The minimum frequency for MS 
analysis is I each per 20 samples per matrix. This matrix spike sample is used to evaluate the 
matrix effect of the sample upon recovery of the analytes. 

For autoanalyzed water samples, the same criteria for sample selection and frequency applies. 
The MS is prepared by measuring out 10 mL of the selected sample, then adding 10 ilL of the 
,100 mglL eN standard (standard (a» fora spike value of 0.100 mglL. If the sample needs 
dilution, the diluted sample is spiked in the, same manner for a spike value of 0.1 00 (mUltiplied 
by the dilution factor) mg/L. ' 

The recovery of spike analytes is calculated as follows: 

where: 

(SS ~ S) 
, % recovery = ------:-------: • 1 00 

SA 

SS = concentration in spiked sample 
S =-native concentration in unspiked sample' 
SA = spiked added; the amount of spiking material actually added to the sample calculated 
on the sample basis 

e. 

e, 

If the spike recovery is not at or within the limits stated in QC-DB, an action such as re-analysis e 
of the spike at a higher dilution, or seledion of an alternate sample for spiking (if possible) is I 
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taken. An exception to this rule is granted in situations where the blank spike is in control~ or the 

sample concentration exceeds the spike level by a factor of four or more. In these cases, a 

narration is included with the data. 

4.8 Matrix Spike Duplicate 

For both manual distillation and autoanalysis; at least one duplicate sample per 20 samples per 

matrix is required. RPD values are calculated as follows: 

where: 

ISRI - SR21 

RPD = ----------- * 100 
(SRI + SR2)/2 

SRI = measured concentration in the initial spike analysis 

SR2 = measured concentration in the duplicate spike analysis' 

The recovery and RPD must fall within the control limit stated in QC-DB. 

4.9 Blank Spike 

To yerify the manual distillation procedure, a 50 mL sample ofDIW is spiked with 50 ~L of the 

100 mgIL standard (standard (a)) for a spike value of 0.1 00 mg/L, and is distilled and analyzed 

with the other samples. The calculated recovery must be within the limits stated in QC-DB. The 

minimwn frequency for the BS is one per 20 samples per analytical run. 
4.10 Sample Duplicate 

4.10.1.1 Sample duplicates are required. At least one duplicate sample per 20 samples per 

matrix is required when matrix spikes are being performed. RPD values are calculated in a 

manner similar to MSIMSD RPDs: 

lSI - S21 *, 100 

RPD = ---------
(SI + S2)/2 

where: 
S 1 = measured concentration in the initial analysis 

S2 = measured concentration in the duplicate analysis 

4.10.1.2 The RPD control limits are detailed in the current Control Limits Catalog and in the 

Quality Control Database (QC_DB) and will change from time to time. 

Laucks Testing Laboratories, Inc. 
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4.1 0.2 Corrective action 

4.10.2.1 If a trend in out of control RPD values is observed, the methods used must be examined 
to detennine the source of variance. Once this source is identified, the method must be changed 
so thai 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. 

Sa... Operation procedures 

5.1 Pre-distillation Sample Screen for Waten 

Water samples are screened for sulfide and chlorine interferences prior to distillation as" follows: 

1) Pour a small amount of pH 4 buffer into a 10z. plastic cup. 

.-

2) Check for the presence of sulfide with lead acetate test paper. Wet the paper with pH 4 buffer •• 
and then drop -10 ilL of sample onto it. A darkening of the paper indicates the presence of S2

o. 

If present then see Section 5.3 Interferences before proceeding with the distillation. 

3) Check for the presence of chlorine with potassium" iodide-starch test paper. Wet the paper 
with pH 4 buffer and then drop -10 ilL of sample onto it. A bluish discoloration indicates the 
presence of chlorine. If present then see Section 5.3 Interferences before proceeding with the 
distillation. 

5.2 Pretreatment for Cyanides Amenable to Chlorination 

Two sample aliquots are required for chlorine amenable cyanide detennination. One is 
pretreated, the other is not pretreated. Both are prepp~d an4 analyzed and the difference between 
the two is the cyanide amenable to chlorination. 

1.) To the sample aliquot designated for pretreatment add bleach solution dropwise until an 
excess of chlorine is maintained. Test for residual chlorine with KI-starch paper. Paper will turn 
blue. " 

2.) Maintain excess for one hour with continued agitation using a Teflon stir bar and a stir plate . 

Laucks Testin~ Laboratories, Inc. 
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. 3.) After one hour, add ascorbic acid in small increments (-0.01 g) until KI-starch paper shows 

no residual chlorine and analyze. 

5.3 Manual Distillation 

Samples are distilled using the. MIDI distillation method. The distillation procedure is as 

follows: 

1) Remove fritted tubes from absorbers, rinse, and set aside. 

2) Rinse out absorbers, and invert to drain. 

3) Add 50.0 mL ofa liquid sample (or 1.0 g ofa solid sample) to a sample tube. For solid 

samples, dilute with DIW to the 50 mL mark on the tube . 

. 4) Set up sample tubes for the appropriate QC (BS, PB, MSIMSD), but do not spike the BS or 

the "spiked" sample yet.· 

5) Add 3-4 boiling stones to each tube. 

6) Insert reflux impingers into the sample tubes. . 

7) Fill the absorber tubes with 50.0 mL of 0.25 N NaOH, and insert the fritted tubes .. 

8) Place sample tubes in the back row of the heating block, and the absorbers into the front row. 

9) Insert the cold-fmger condensers into the top of the sample tubes. 

10) Hook up all vacuwn hoses. 

11) Turn on water flow, and adjuSt flow meter to approx. the same nUmber of samples that are 

being distilled '(about 9-10 for 10 samples). 

12) Plug in the vacuum pump. 

13) Stabilize the flow rate at about 3 bubbles per second and wait for about 5 minutes . 

14) Spike the BS and the MSIMSD with the appropriate spiking material .. 

15) Add 5 mL of 1:1 H2S04 to each tube, and let mix for about 3 minutes . 

Laucks Testing Laboratories, Inc. 
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16) Add 2 mL MgCl2 to each tube, and rinse tubes with DIW. 

17) Tum power on, and turn knob to mark. 

18) When distillation is complete ( 10 minutes to heat to reflux, 60 mins of reflux, and 15 
minutes of cooling) the heating block will automatically shut itself off. Replace tubes in tube 
rack, removing the fritted tubes before turning the vacuum pump off. 

19) Pour off the liquid from the absorbers intoa clean container, label, and store at 4°C if the 
distillates will not be analyzed immediately. 

20) Rinse all glassware with DIW, and store fritted tubes in DIW. 

5.4 Interferences 

1 

1.) Sulfide interference: Some sulfides convert CN- to SCN-. Add cadmium carbonate to 
sample until iead acetate test paper no longer darkens (treat 25 mL more than is necessary for the 
distillation). Yellow cadmium sulfide precipitates if the sample contains sulfide. Avoid a large 
excess of cadmium ~arbonate and a long contact time in order to minimize a loss by 
complexation or occlusion of cyanide on the precipitated material. Filter sample through a dry 
filter paper into a dry container then proceed with th~ distillation procedure. A narration is 
included in the final report. Run a standard or BS treated in the same manner with the treated 
samples. 

2.) Chlorine interference: Chlorine decomposes most cyanides. Add ascorbic acid to the 50 mL 
sample -0.02 g at a time until Kl-starch test paper no longer turns bluish then add an additional . 
0.02 g of ascorbic acid. Proceed with the distillation procedure. A narration is included in the 
final report. 

3.) N03 1 N02 interference: Nitrates and/or nitrites can form oximes with organic compounds 
which can decompose under test conditions to form HCN. lfhigh levels are suspected (e.g. 
fertilizers) then sulfamic acid is added to the sample to remove the interference. 

4.) Surfactants. For manual distillation, the presence of surfactants may cause the sample to 
foam during refluxing. If this occurs, add an antifoam agent such as Baker Antifoam B Silicone 
Emulsion. 

5.) Interferences are eliminated or reduced by the distillation procedure 

Laucks Testing Laboratories, Inc. 
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2:.. SampJe AnaJysis Using a Tecbnicon Auto Analyzer 

6.1 Instrument start-up and operation 

The auto-analyzer should be set up for cyanide analysis according to the Laucks SOP on 

configuring the T echnicon Autoanalyzer. Turn on power and allow heating bath to reach 150 

degrees C while flushing reagent tubes with DIW. After the temperature is reached, place the 

reagent tubes into their proper reagents. Turn on chart drive motor and allow reagents to flow 

. through completely. When baseline has settled, set baseline at about 90%T. 

6.2 Analysis procedure 

1) Prepare the 1.0 ppm working standard and the blank solution 

2) From these solutions make the standard curve in 1 oz plastic cups, swirl and transfer to 

sampler cups, and load onto sampler . 

3) Immediately after the calibration standards, load an EPA approved LCSW as the ICV. 

Immediately after the ICV, load the blank solution for the ICB. 

4) Load standards, water samples, and distillates from manual distillation (distillates are 

analyzed the same as water samples) as in the following example and press the reset button on 

the autosampler to begin the analysis: 

1 
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Appendix I 
Laucks Testing Laboratories 

Method L TL 9104 QA Requirements and Corrective Actions 

QA Element Method Laucks Frequency Corrective Action Documentatio[ 
Criterion Criterion 

Initial Calibration 7 standards plus a 7 stds plus a blank, Beginning of run Recalibrate if In raw data. 
, blank. one std distilled as r < 0.995 

r ~0.995 the BS. 
-

r~.995 

Initial Calibration Verify calibration Independent source I per batch or 5% Recalibrate Enter in QC 

Verification I every 15 samples ±15%. 'including one database under 

LCSW with an immediately after SRM. 
independently calibration .. 
prepared check 
standard.± 15%. 

Initial Calibration No criteria. $0.010 mg/L I per run immediately Recalibrate In raw data. 
Blank after ICV. 

Continuing Verify calibration Verify calibration I after every 10 Perform instrument In raw data. 
Calibration with the mid- with,the mid-range samples, and at the maintenance and 

Verification range standard. standard. Must end of the run. recalibrate. • Must agree within agree within 15% 
15% of true value. of true value. 

Continuing No criteria. $0.010 mg/L I after every 10 Check for source of In raw data. 
Calibration Blank or reponing limit samples, and at the contamination. 

end of the run. Reanalyze associated 
samples. 

Preparation Blank $0.50 mglkg DB I per batch or 5%. Check for source of Enter in QC 
Soil: No criteria. $0.010 mg/L contamination. database under 

Water: No criteria. or reponing limit Reanalyze I reprep wi BLANKS. 
associated samples. 

Matrix Spike Run one spike Refer to current I per batch or 5% Spike at higher level or Enter in QC 
(%Rec) Soil: duplicate every 10 control limits choose another sample database under 

Water: samples. No catalog and reanalyze I reprep MSPKDATA. 
recovery criteria . wi associated samples. 

Matrix Spike Dup. See MS. Refer to current I per batch or 5% Same as MS. Same as MS. 
(RPD) Soil: control limits 

Water: catalog 
Blank Spike Two stds distilled Refer to current I per batch or 5% Reprep wi associated Enter in QC 
(%Rec) , and compared to control limits samples. database under 
(Manually distilled soils equal values in catalog BS CALC. 
and waters only.) standard curve. 

e. 
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Appendix n 

Excel spreadsheet used for cyanide calculations. 

(example) 

SOP No: 
Revision: 
Date: 
Page: 
Replaces: 

LTL-9104 
2 

02/09/98 
190f21 

1 

Cyanide·Analysis:i,\: . \::lTEM. .. :", ····DATE-· .. .~ .'. ¥._.:': :,::iVlETHOD : ANALY~T;': CHECKER···. . ;. ... 

.' 

JOB#: prep. Man. Distill PL 

MATRIX: water analysis 1/25/96 EPA 3.35.3 PL , 

STANDARD· .. CURVE~:)~~>:/ LCSW: WP586 ltv = 0.500 ppm) 

~: ·.\'t:.·:~':7.:t:~:'7i:~i·::::::~· "'. ~"··~:.:;,/:r.:·.;.i;r'~: :;..~ .. ~: ... ;:f."';Y'· : ... ,:. 

standard stock: 
TE4-67·17 

T.V. Img/L CN) I Peak Ht. . .... ~.~!~!.~!:!.~ ..... I % T I Absorbance 

O.OOOi 94.00i 94.50i 99.471 0.002 
............................................... -._ .. _ .................................................... -... _ .. __ .. __ .... _ ........... _._--................... . 

0.010i 88.50l 94.501 93.651 0.028 
........ ··· .. · .. · ...... ·0-:-<5·201" .... · ...... ··So·:·S(51'· ............ S4·:·So1'" ........ · .. ·-.. S3:·4::r ................ 0,:·o,S·S 
....... _ ........... ~ ..... u ................. .; .............................

.......... _ ••• _ ................ u ........................................ _.Io ...... u ............................ . 

0.0501 . 67.50l 94.50i 71.431 0.146 
· .......... · .. · .. 0':·,·00r ...... · .... 47·:·S0r .. · .. · .... S4·:·S0r .. · .. · .......... SO~26r-...... : .... O·:·2'S·S 

.... · .... · ........ ·0':·'·50r-.... · .. · .. ·30~·SOr ...... · .. · .. S~r:5·0r .. · .......... -.. ie:·24r .... · .. · ........ 0·:S·, .. 2 
.. · .... · .......... · .... O·:·200r .... · ........ ff7·Sr-.. · .... S .. 4 .... S0r .... ·· .. · ....... ; .. 8~78r-...... · .. · .... 6·:·72·6 
_ ............................................ .:._ •••••• __ ............................ _ •••••••••• _ .... __ .~ •••••• __ ...... __ •• _ •••••••• Io.~ •••• _ •• _ •••••• _ •• _ ....... . 

-x value- 1 1 1 1 -y value-
: : : : 

: .. 

r= 0.9999 m= 2.9043 y(O) = 0.0022 x(O) = -O.OOOf 

. ms/msd = O. fOOppm 

Sample 1.0. Dilution Peek Ht; Baseline %T Absorbance eN Img/LI 

ICV I LCSW1 . 5 . 54.25 . 95.00 . 57.11 . 0.243 . 0.4151 . 83% 

................. -..... __ ........... _.-•... _ .. _ ... __ ... _ .. _ ...... -............ _ .... _.-...•.. __ .•..... _ .. - .. _ ........ _ .. _ ..... _._ ............................. _ ....................... _ .......................................... _ ...... _ .. -_._. __ .. 

ICB ~ 1 1 94.25 l' 95.00 1 99.21 1 0.003 ~ 0.0004 ~ 

M·Di·t;·;;o:oo·5 ............ 1· ........ ·· .. ·r·-· ........ I ...... ·S .. i'~25·-··f· .. · .. · .. 9S~ .. 00· ...... T· .. ·: .. s·e~o·s .... ·· .. 1·· .. ·· .. ···0'~·0'1··7· .. · .. ·-r··· .. ··O:·o,o'5·3·-.... ·I .... -'05%·· 

FiEiW·,· .. · .... · .. · .. ···· .. · .... ····;_· ...... · .... 1 ............ · .... ; .. · .... ·9· ... 4 ...... 5 ... o· .......... :--.. - .... 9 ... 5 ..... o ... o ............. ~ .. · ...... 9· .. ·9· .... ·4 .... 7 .. · ........ ~ .......... ·0· .... ·0 .... 0 .. · .. 2 .... · .... · .. +-· .... ·0 ................ · .. 0 .... -~ ... - ........ -. 
1 1. 1 • 1 • 1. 1 .000 1 

.........••. _ ........... _ ...................................... · .. · .. • .. ····· ....... ·•·•·· ____ ._.··_._.10 ....... __ ... · __ ........ _ .. _._ ... __ .• _ ........................................................... ___ .•• _ ......................... _ ..... _ .... __ •• __ .. . 

5555·1 1 1 l' 94.50 1 95.00 1 99.47 1 0.002 1 0.0000 1 
......... -... _ .. _ ........ -...... _--............... --_ ...... _ ... -...... -.--_ .... -._ ..•... _._ ...... _._ .......... _ .... _-_ ..................................... -........ _ ........ -......... -............. -....... _ .. -.. -.......... -_ .... . 
5555·1ms 1 1 1 48.00 ~ 95.00 1 50.53 1 . 0.296 ~ 0.101 3 ~ 101% 

s·s .. S·S:;ms(i .. · .. ·· .. · .... · .... i· ...... ·-, .. -...... · .. ·i· .... 4s .. 2s .... · .. 1 .. · ...... S 5 .. 0 .. 0· .... ····1 .. ·-.. 5'O:·7·s·· ...... 1·· .... ·····0':·2·S4·-.. · .. ·T· .. ·· .... O:·,··O'O's· .. -T ...... ·'o;'%· 

...... - .... --_ .... _ ........ __ .~ .. _ ... ___ . __ .. ;._ .... _ ........... __ .l_ ........ __ . ___ .i. ____ ._ •• _ ••• _ ......... .l .................... _ •••••• _ •• _ •• ~. __ ............... _ ••••••••••• _.l_ ... _._. 

5555·2 i 1 1 94.25 ~ 95.00 1 99.21 1 0.003 ~ 0.0004 ~ . 
•••••• - ........ - ___ ... __ ........ _______ ........... ___ •• _. ____ -.-.--.. - .. - ....... _____ ........ _ ••• _ .... _ •• _ •••••••••••••• _ ••••••••••• _ ... __ •• _ ••••••••••• _ ........ _.-60 __ 

5555·3 1 1 ~ 92.00 1 95.00 1 96.84 ~ 0.014 1 0.0040 l 
.......... -..... -.----.-----.... --.--...... --.. -.......... ----........ --......... -----.----to ____ ._ ..... _ .. __ .......... _ .......... -............... ___ ........ _ ..................... ___ .. __ . ___ .. 
5555·4 i 1 1 89.00 1 95.00 1 93.68 1 0.0281 0.0090! ( 

s·55"5:5 .. ·· .... ·· .. ·-.. · .... · .. ·1· ........ ·-·1·· ............ r·-88:50~ .. r .. "·S5.00·""-r-· 9 :3":·, .. 6· .... · .. 1····· .. ·· .. 0·:·0·3';-.. - .... r .......... 6:6098 .. -·1--.. -( 
..........•..... -..... -....... -.-.... ~ ... --.... -.. -.--......... .:.--.-----... --~-.. --... -----~ ....... - ..................... ~ .....•......•• -.-.... -.; ... -.... -. .;. ................... -........ -.-.~-.---. 
5555·6 ~ 1 . ~ 65.75' 1 95.00 1 69.21 1 0.160 1 0.0543 1 ( 
.............. -:_ .................... _ ... -4. ____ • __ •• __ ... -d _____ •• _ ....... _-_ .... - ............ -_ ......... ..-........ ..-....... "._-•• --•••••••• - ••••• --............ --.......... -_ ....... ---.--_ ..... _ •• , 

• ~r:~.~.~:.~~~~._ ... L_~ .. _ ...... ..l_~5:?_Q 1 9~Q.q_~? ·~.~._ .. L_ ..... Q.:.~.~~._ .... 1_ .... .2.:!g93 -L.~ 

_:~~ ... _. ___ .. L __ .. !._ .. _L~~:..OO_.j_~...?...:OO _ .... l~~.:.~.~_~ .. L_ . ...Q.:.22E. ..... ..J ..... _.2.:.9..Q2.~_L_ ... _ .. 

Laucks Testing Laboratories. Inc. 
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Phosphorus Analysis, all forms 
LX-OOOS-l. 04{21{88. Page 1 of 7 

1. DEFINITIONS 

NOTE: Most conunon "in house ll acronym appears in (). If ( ) are empty then 
that form is not routinely analyzed. 

1.1 Total Phosphorus (T-P): All of the phosphorus present in the sample, 
regardless of form, as measured by the p~rsulfate digestion procedure. 

1.1.1 Total Orthophosphate (O-P): Inorganic phosphorus [(P04)-3] in the 
sample as measured by the direct colorimetric analysis procedure. 

1.1.2 Total Hydrolyzable Phosphorus ( ): Phosphorus in the sample as 
measured by the sulfuric acid hydrolysis precedure, minus pre­
determined orthophosphates. This hydrolyzable phosphorus includes 
polyphosphorus [(PZ07)-4,(P3010)-S, etc.] plus some organic 

. phosphorus. 

1.1.3 Total Organic Phosphorus ( ): Phosphorus (inorganic plus 
oxidizable organic). in the sample as measured by the persulfate 
digestion procedure, and minus hydrolyzable phosphorus and 
orthophosphate. 

1.2 Dissolved Phosphorus (D-T-P): All of the phosphorus present in the 
filtrate of a sample (filtered through a phosphorus-free filter of .45 
micron pore size) as measured by the persulfate digestion procedure. 

1.2.1 Dissolved Orthophosphate (D-O-P): Inorganic phosphorus [(P04)-3] 
in the filtrate of a sample as measured by the direct colorimetric 
analysis procedure. 

1.2.2 Dissolved Hydrolyzable Phosphorus ( ): Phosphorus in the filtrate 
of, a sample as measured by the sulfuric acid hydrolysis precedure, 

. minus pre-determined d~ssolved orthophosphates. 

1.2.3 Dissolved Organic Phosphorus ( ): Phosphorus (inorganic plus 
oxidizable organic) in the filtrate of a sample as measured by the 
persulfate dig~tion procedure, and minus dissolved hydrolyzable 
phosphorus and orthophosphate. 

1.3 Insoluble Phosphorus ( ): If sufficient.amounts of phosphorus are 
present in the sample, this form may be calculated. i.e. (T-P) minus 
(D-T-P), (O-P) minus (D-O-P), etc. 

2. SAFETY· 

2.1 Always use safe laboratory procedures. 

2.2 Special care should be used when working with concentrated sulfuric 
acid • 
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3. REAGENTS 

NOTE: DIW=deionized water-

3.1 Stock phosphorus solution, 50 ppm: Dissolve .2197 g potassium dihydrogen 
phosphate (KH2P04), dried at 105 DC, in DIW and dilute to 1 liter. 

3.2 Phosphorus mixed reagent: To 500 ml DIW add 70 ml conc. sulfuric acid 
(~2S04)(3.6), .14 g of antimony potassium tartrate (K(SbO)C4H406'~H20) 
and 6 g of ammonium molybdate ((NH4)6M0702404H20). Cool and dilute to 
1 liter~ (keep refrigerated) 

3.3 Phosphorus color reagent: Dissolve .5 g of ascorbic acid in 100 ml of 
phosphorus mixed reagent (3.2). Prepare fresh the day of analysis. 

3.4 Potassium persulfate: Use "Baker Instra-AnalyzedU grade (for trace 
phosphate determinations). 

3.5 Sodium hydroxide, 10 N: Dissolve 400 9 NaOH in DIW. Cool and dilute to 
1 liter. 

3.6 Sulfuric acid, concentrated: Use reagent A.C.S. grade. "Ashland 
Reagent" is recommended due to it's low phosphorus content. 

3.7 Phenolphthalein indicator solution: Dissolve 1 9 of phenolphthalein in 
100 ml of ethyl alcohol. 

4. EQUIPMENT 

4.1 150 ml beakers 

4.2 hot plate 

4.3 50 ml graduated cylinder 

4.4 macro pipet 
~. 

4.5 eppendorf pipets 

4.6 SO'ml short form nessler tubes 

4.7 test tube rack 

4.8 10 em quartz spectrophotometer cells 

4.9 A spectrophotometer suitable for measurements at 650 and 880 nm and 
capable of accommodating a 10 em cell. 

e, 
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4.10 All glassware should be acid-washed and used only for the determination 

of phosphorus. The beakers (4.1) should be fiTled with a 3-5% sulfuric 

acid solution and heated on the hot plate for at least 1 hour. The 

cylinder (4.3)~ tubes (4.6) and cells (4.8) should be filled with a 5% ' 

sulfuric acid solution and stored over night. The beakers and tubes 

should be cleaned after each use. The cyl~nder and cells, periodically. 

5. QUALITY CONTROL 

5.1 Method blank (MB): One per twenty samples (5%) or one per run, whichever 

is more frequent. MB=OIW carried through whatever preparation the 

sample receives. (MB analysis code is TP for Total Phosphorus, OP for 

Orthophosphate, DOP for Dissolved Orthophosphate) 

5.2 Digested Blank (DB): One per run. DB=DIW carried through whatever 

digestion the sample receives. The difference between a DB and a MB, is 

the DB is prepared in the same glassware every t,ime. Record DB in log 

book. 

5.3 Filter Blank (FB): One per run. FB=DIW carried through whatever 

filtering the sample receives. The difference between a FB and a MB, is 

the FB is prepared in the same glassware every time. Record FB in log 

book. 

5.4 Matrix spike (MS): One per twenty samples (5%) or one per run. whichever 

is more frequent. Recommended spiking level is .10 mg/l for T-P and 

,.050 mg/l for O-P and D-O-P. 

5.S Matrix spike duplicate (MSD): One per twenty samples (5%) or one per 

run, whichever is more frequent. Recommended spiking level is .10 mg/l 

for T-P and .050 mg/l for O-P and D-O-P. Occasionally a client will 

request a duplicate sample analysis instead of a MSD. 

5.6 EPA reference material (EPA#): Analyze one per form and one per run, 

immediately after the instrument calibration. If the sample requires 

digestion, digest the EPA. Do not filter the EPA. 

5.7 Complete records in the instrument log book. 
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6. METHODOLOGY 

6.1 Sample Handling and Preservation 

6.1.1 Phosphorus 

6.1.1.1 Samples should be preserved with 2 ml of cone. sulfuric acid 
(H2S04) per liter at the time of collection and kept at 4°C. 
Analyze within 28 days. 

6.1.2 Orthophosphate 

6.1.2.1 Samples should be preserved by refrigeration at 4°C. 
Analyze within 48 hours. 

6.2 Interferences 

6.2.1 No interference;s caused by copper,iron,or silicate at 
concentrations many times greater than their reported 
concentration in sea water. 'However,high iron concentrations can 
cause precipitation of and subsequent 'loss of phosphorus. If a 
sample contains a high iron concentration, do not filter the 
sample before color development. 

6.2.2 The salt error for samples ranging from 5 to 20% salt content;s • 
less than 1%. ' • 

6.2.3 Arsenate is determined similarly to phosphorus and should be 
considered when present in concentrations higher than phosphorus. 
However, at concentrations found in sea water, it does not 
interfere. . 

.,. 
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6.3 Sample Preparation 

6.3.1 Phosphorus 

6.3.1.1 Add .5 ml of conc. sulfuric acid (H2S04)(3.6) to a 50 ml 
sample in a 150 ml beaker. 

6.3.1.2 Add .4 g (one scope) of potassium persulfate (3.4). 

6.3.1.3 Boil gently on a pre-heated hot plate until a final volume 
of about 10 ml is reached. 00 not allow sample to go to 
dryness. 

6.3.1.4 Cool and dilute 'the. sample to about 20 ml. Add one drop of 
phenolphthalein indicator (3.7) and adjust to a pink color 
using 10 N NaOH (3.5). Dilute to 50 ml and mix. 

6.3.1.5 Transfer a portion of the sample to a nessler tube (25 ml 
maximum), dilute to 50 ml and mix., 

6.~3.1.6 Determine phosphorus as outlined in 6.4 

6.3.2 Hydrolyzable Phosphorus 

6.3.2.1 Add .5 ml of conc~ sulfuric acid (H2S04)(3.6) to a 50 ml 
sample in a 150 ml beaker. 

6.3.2.2 Boil gently on a pre':"heated hot plate until a final volume 
of about 10 ml is reached. 00 not allow sample to go to 
dryness. 

6.3.2.3 Cool and dilute the sample to about 20 ml. Add one drop of 
phenolphthalein indicator (3.7) and adjust to a pink color 
using 10 N NaOH (3.5). Dilute to 50 ml and mix. 

6.3.2.4 Transfer a portion of the sample to a nessler tube (25 ml 
maximum), ~ilute to 50 ml and mix. 

~ 
6.3.2.5 Determine phosphorus as outlined in 6.4 

6.3.3 Orthophosphate 

6.3.3.1 Transfer 50 ml of sample to a nessler tube. 

6.3.3.2 Determine phosphorus as outl ined 'in 6.4 
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6.4· Procedure 

6.4.1 Prepare a calibration blank and the following standards: 

~l stock standard 
(3.1) diluted to 50 ml 

5 
10 
25 
50 

100 
250 

concentration 
mg P/L 

.005 

.010 

.025 

.050 
.10 
.25 

NOTE: Prepare either one 100 ml or two 50 ml calibration blanks, so as·to have 
adequate volume to fill two 10 em cells. This is needed to zero the 
instrument •. 

6.4.2 Add 8 ~l of phosphorus color reagent (3.3) per 50 ml to the 
standards and samples; mix thoroughly. Allow 30-45 minutes for 
complete color development. 

6.4.3 Measure the color absorbance of each standard and sample at 880 nm 
in a 10 em cell, using the cal ibration bl ank" as the reference 
solution. 

6.5 Calculation 

6.5.1 USing the standard concentrations and absorbances calculate a 
linear regression equation. 

mg/l=(Abs.-constant)/X coefficient 
Compute the sample concentrations using the· above equation. 

6.5.2 Lotus spreadsheets are available for dOing these calculations. See 
T:\T-P.WK1. T:\0-P.WK1, or T:\D-0-P.WK1 

7. ANALYSIS TIME ." 
ol 

7.1 Since this method is performed manually, analysis time is dependent on 
run size and analyst speed. 

< 

8. REFERENCES 

, 8.1 Methods for "Chemi ca 1 ·Ana 1 ys is of Water and Wastes ". March 1979, EPA 
publication #600/4-79-020. Revised March 1983. 

8.2 Standard Methods "For the Examination of Water and Wastewater ll
, 16th 

Edition, copyright 1985, American Public Health Association. Washington, 
DC 20005. 

• 

..~ 



ew 

LAVCKS JESTING LABORATORIES INC. 
Seattle, Washington . 

SOP No. L1L-9109 

Previous SOP No. LX-0041 

Title: Ammonia Analysis by Lachat Auto-Analyzer, EPA Method 350.1 

k,,'. 1 

Laucks is in the process of re-numbering our SOPs. As an interim measure, this page 

serves as the cover page for those SOPs whose header information has not been updated. 

This page details the title, the SOP number that it is being controlled under, and the 

previous SOP number. The previous SOP cover sheet has been manually corrected to 

reflect the change but each page header will reflect the old numbering system. As SOPs 

are revised, the full header and cover page will be updated. 

UNCONTROLLED 



LAUCKS TESTING LABORATORIES INC. 
Seattle, Washington 

SOP #:L* 9S4i ~'~14l'! 
L-lL.-~IOC! 

Title: Ammonia Analysis by Lachat Auto-Analyzer, EPA Method 350.1 

Revision history: 
Number Date 
1.0 3/30/94 

Written by: ~~ Date: 3/30/CJ:A 
Michelle L. L. Walberg 

artie Chemistry Supervisor 

R~ewedby. ~~~ 

~ewedby: ~~ 
Mike Nelson, Technical Director 

•.. .. 

Approved by"\...! -;:~=;lt~~~~-=~rIL~~::::::::=-­
Jo 

, 

Date: .3/30 /1 'I 

Date: 

e. 

e~ 



.. 

e. 

e. 

SOP No: LX-0041 

Revision: 1.0 

Date: 03/30/94 

Page: 3 

Replaces: none 

1. Introduction and Scope 

1.1. This method is for the measurement of ammonia as nitrogen in drinking, surface. 

and saline waters, domestic and industrial wastes in the range of 0.01 to 2.0 mgIL NH3 as 

N by EPA Method 350.1. Higher concentrations can be determined by sample dilution. 

Soilleachatesand distillates may also be analyzed by this method. 

1.2. This analysis is based on the Berthelot reaction. Ammonia reacts with alkaline 

phenol, then with sodium hypochlorite to form indophenol blue. Sodium nitroprusside 

(nitroferricyanide) is added to enhance sensitivity. The absorbance of the reaction 

product is measured at 630 run, and is directly proportional to the original ammonia 

concentration. 

1.3. Interferences 

1.3.1. Calcium'and magnesium ions may be present in concentration sufficient to cause 

precipitation problems during analysis. The 5% EDTA solution is used to prevent 

the precipitation of calcium and magnesium ions from river water and industrial 

waste. 

1.3.2. Sample turbidity may interfere with this method. Turbidity must be removed by 

filtration through a 0.45 llm filter prior to analysis. 

l.3.3. Sample color that absorbs in the photometric range used will also interfere. 

2. SAFETY 

2.1. Care should be taken\vhen working laboratory reagents and ac?ds. 

2.2. Wear a lab coat and safety glasses while in the lab a,nd especially during any type 

of analysis. 

2.3. Gloves offer protection from reagents while degassing and handling samples. 

2.4. !fit is necessary to open the back oithe instrument, disconnect the power first. 

3. REAGENTS 

3.1. Ammonia-free de-ionized water. 

Laucks Testing Laboratories, Inc. 
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3.2. Sodium phenolate - Dissolve 83.0g crystalline phenol and 32.0g sodium hydroxide 
in DIW. Dilute to 1.0L and mix until dissolved. 

3.3. Sodium hypochlorite - Dilute 500 mL of 5 .25% NaOCI (bleach) to 1. a L with 
DIW. 

3.4. Buffer - Dissolve 50.0g of EDT A and 5.5g ofNaOH with DIW. Dilute to l.0 L 
with DIW and mix until dissolved (about one hour). 

3.5. Sodium nitroferricyanide - Dissolve 3.50 g of sodium nitroferricyanide in DIW. 
Dilute to 1. ° L. Make this reagent before it is needed. Greater sensitivity is achieved 
with 2-<iay old ,reagent. 

3.6. Carrier (0.2% H2S04) - Dilute 3.0 mL H2S04 to 1.5 L with DIW. 

3.7. Stock NH3 solution - Dissolve 0.3819g of anhydrous ammonium chloride, NlLICL 

-. 

dried at 105°C, in DIW, and dilute to LO L. 1.0 mL of stock standard equals 0.1 mg • 
NH3-N (100 ppm solution.).. 

3.8. concentrated H2S04 (for soil distillation) 

3.9. Phenolphthalein indicator (for soils) 

3.10. . Sodium borate buffer (for soils) - Dissolve 9.5 g sodium borate in DIW, add 88 
mL O.IN NaOH, and dilute to l.OL. Keep in an amber glass bottle. 

3.11. Anti-foam solution, ~r-epared (for soils) 

3.12. 50 % NaOH (for soils) 

3.13. 10,000 ppm NH3 standard for spiking soils 

4. EQUIPl\1ENT . 

4.1. Lachat Automatic Flow Injection Ion Analyzer 

4.2. Automatic sampler 

-" 4.3. Peristaltic pump 

Laucks Testing Laboratories, Inc. 
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4.4. Injection module: 150 em, 0.81 mm i.d., sample loop 

4.5. Colorimeter: 10 mm flow. cell, 630 run filter 

4.6. Heating block: 60°C 

4.7. Reaction manifold 10-107-06-1-B or equivalent 

4.8. Sample and calibration racks, with calibration vials 

4.9. Helium tank for degassing reagents 

4.10. Fritted gas dispersion tube 

4.11. PC with keyboard and printer (mM compatible) 

4.12. Various micropipettes with tips 

4.13. 13 x 100 borosilicate disposal test tubes 

4.14. 100 mL volumetric 'flask 

4.15. Kjeldahl flasks (for soil distillations) 

4.16. 250 mL beakers (for soils) 

5. QUALITY CONTROL 

5.1. One initial calibration veriDcation (lCV)sarnple must be analyzed at the beginning 

of each analytical run, and the value must fall within set mruts. 

5.2. An initial cahoration blank (lCB) must follow the lCV, and must be less than twice 

the LLD (less than 0.02 mgIL). 

5.3. A method detection limit (MDL)sample must be analyzed with each analytical run. 

The minimum requirement for the MDL is that it be detectable, although it is desirable 

that it be within the range of 64% to 220% of the true value (0.01 mgIL). 

Laucks Testing Laboratories, Inc. 
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5.4. A continuing calibration verification (CCV) sample must be analyzed at a 
frequency of 10% and at the end of the run, and must be +/- 15% of the true value. A 
suggested value would be 0.5 mg/L. 

5.5. A continuing calibration blank (CCE) must follow each CCV, and must be less 
than twice the LLD. 

5.6. Matrix spikes and their duplicates (MSIMSD) must be analyzed at a frequency" of 
5%, and recovery limits and RPD values must fall within set limits. 

6. PROCEDURE 

6.1. Sample Handling 
• r ~~. p-

6.1.1. Preserve sample by the addition of 2.0 mL conc. H2S04 per liter. 

6.1.2. Refrigerate samples at 4°C. 

6.2. Instrument set-up 

6.2.1. Turn on power and all modules, and allow heating block to warm up to 60°C 

6.2.2. Degas all reagents. 

6.2.3. Place reagent feed lines into proper containers, and raise tension levers on pump 
tube cassettes. 

6.2.4. Allow reagents to putnp through system until a stable baseline in obtained. 

6.3. Calibration 

6.3. 1. Dilute 2 mL of the 100 ppm stock NH3 standard up to 100 mL with DIW in a. 
volumetric flask. This is your 2 ppm working standard. 

6.3.2. From the above stock solutio~ make the following calibration standards: 

2.0 ppm undiluted 

0.50 ppm 5.0mL diluted to 20mL with carrier 

Loucks Testing Laboratories. Inc. 
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0.10 ppm 1.0mL diluted to· 20mL with carrier 

0.05 ppm 0.5mL diluted to 20mL with carrier 

0.00 ppm. blank, straight carrier 

6.3.3. Place calibration standards on autosampler, and start cah'bration. 

6.4. Soil preparation 

6.4.1. Though soil samples can be prepared by either distillation or by leaching them with 

0.2% H2S04, distillation is the ·preferred method, and is what is discussed here. 

6.4.2. Into a Kjeldahl flask place 2.0g of sample, 300 mL ofDIW, some boiling stones, 2 

drops of phenolphthalein indicator, 25 mI. of sodium borate solution, and a squirt of 

anti-foam solution. 

6.4.3. Samples should be pink. If they are not; add 50% NaOH drop wise until color 

forms. 

6.4.4. Also' distill a preparation blank, a matrix spike sample, and itls duplicate. 

6.4.5. Spike MSIMSD with 0.1 mL of the 10,000 ppm solution, for an NH3 spiking 

value of 5 ppm at the instrument. 

6.4.6. Place SO mI. of 0.8% H2S04 into 250 mL beakers. 

6.4.7. Distill flasks into beakers until distillate levels reach approximately. 175-195 mI.. 
~. 

6.4.8. Tum offbeat and pull beakers down so as not to draw distillate up the condenser. 

6.4.9. Dilute distillates to 200 mL 'each, and analyze the same as waters., 

6.5. Sample analysis 

6.5.1. Place all prepared samples in test tubes and on the autosampler, and start tray 

analysis. 

6.5.2. Dilute samples as needed, and re-analyze. , 
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6.5.3. All need calculations to reach a final mgIL value are done by the computer 
program. 

6.5.4.For soil results, take the mgIL value from the analysis. multiply by the final 
distillate volume (usually 200 mL), divide by the initial Sample weight (usually 2.0g), 
and divide by the sample's total percent solids value. 

7. ANALYSIS TIME 

7.1. BaITing any problems or excessive dilutions, approximately 20 samples with their 
corresponding QC can be analyzed in 90 minutes. 

8. REFERENCES 

8.1. Lachat QuikChem Method No. 10-107-06-1-B 

8.2. EPA Method 350.1 

.-
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1.1.I. This method is applicable to the detennination of nitrate/nitrite in drinking, surface and 
saline waters, domestic and industrial wastes. The method is applicable in the range from 
0.010 to 2.00 mglL as N. Higher nitrate/nitrite concentrations can be detennined by diluting 
the sample. The nitrate in the sample is quantitatively reduced to nitrite by passing it over a 
cadmium reduction column. The diazonium compound fonned by diazotation of 
sulfanilamide by nitrite in water under acid conditions is coupled with N-(l-napthyl)­
ethylenediamine dihydrochloride to produce a reddish-purple color which is measured in a 
spectrophotometer at 520 run. 

1.1.2 This method is restricted to use by, or under the supervision of analysts experienced in 
the technique described. Each analyst perfonning this method must have demonstrated the 
ability to perfonn tp.e described ~alysis. 

1.2. Sample Collection, Sample Storage, Holding Times 

1.2.1. Samples are collected in plastic 500 mL bottles.· They are preserved with H2S04 to 
pH <2. The samples should be held at 4±2 Co until analysis. The holding time is 28 days, 
based on time of collection. 

1.3. Definition of Terms 

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

1.3.2. Batch Identifier - A number given to each preparation or analysis group which uniq.uely 
identifies that batch. This number is an analysis number which is similar to the blank ID, 

... 

• only preceded by an "A" rather than a "B" for inorganic batches. The preparation batch IDs 
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are discussed in other documentation. The batch identifier for the third batch of waters run 
on Feb 29,1996 would be: A022996LANNW03 

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

1.3.4. CCB - Continuing Calibration Blank - This is the same acronym used in the CLP 
program. This is a blank which is analyzed immediately after the CCV (almost always after 
every 10 samples and at the end of the analytical run) during the analysis sequence to 
determine whether the instrument or system has maintained a stable baseline. 

1.3.5. CCV - Continuing calibration verification. - This is the same acronym used in the CLP 
program. This is a standard analyzed at some prescribed frequency (immediately following 
calibration, 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. 

1.3 .6. CLP - Contract Laboratory Program - The USEP A 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·. 

0 

1.3.7. Corr Coef, CC - Correlation coefficient - A measure of the "goodness of fit" ofa set of 
data to a re·gression ~odel. The closer the value is to 1, the higher the degree of confidence in 
the correlation 

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

1.3.9. ICD - Initial calibration blank- This term is borrowed from CLP. An instrument blank is 
made up in the same way as calibration standards, without target analytes. 

1.3.1 O. leV - Initial calibration verification - This term is borrowed from the CLP protocol. It is 
. a standard which is analyzed at the start of each analytical run that is compared to the initial 
multi-p<?int calibration to determine whether the instrument calibration is accurate. For most 

J 

• 

• 
.. 

inorganic methods, this verification standard is from a source different from that used to • 
make the calibration standards. 
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1.3.11. IDL - Instrument detection limit. The lowest concentration of a target analyte that.will 
yield a signal:noise ratio ofleast 3x. Used as a starting point for selecting MDL study 
spiking levels. 

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

0 

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

1.3.14. QC check standard - Quality control check standard. Referred to in this SOP as a bl8nk 
spike. A QC check standard is used to determine whether the analytical system is in control 
if MSIMSD recoveries are out of control. See also blank spike. 

1.3 .15. SRM or LCS - Standard Reference Material or 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 maruier as 
a typical sample. This sample is used to demonstrate that the analytical system is in control . ' 

1.3.16. 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 

1.3 .17 ~ 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 oftJ:te values one to another. 

1.3.18. Sequence - A set of sample extracts and standard solutions injected into an instrument in 
a chronologically continuous group. See also QC period. 

2. Equipment List and Standards 

• 2.1. Instrument 

Laucks Testing Laboratories, Inc. 1 2, 
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2.1.1 Lachat QuickCheni AE-200 

2.1.2 Reaction Module 10-107-04-1-C 

2.1.3 Cd/Cu column. This is purchased pre-packed from Lachat. 

2.1.4 . Autosainpler 

2.1.5 Proportioning Pump 

.2.1.6 IBM PC with software for captu~ng and reducing the data. 
: ",l"· 

2.2. Standards 

2.2.1. Stock Nitrate solution: A commercially prepared solution ofJPO mglL NC>3-N is ' 
purchased annually: This solution will be preserved with 0.2% CHCI3 . ;; , : 

2.2.2 Intermediate Nitrate Standard: Dilute 2000 JlLsof2.2.l to 100 mLs in a:~&lhhle~id h~k I.' •. 
with 0.2 % H2S04• The concentration of this solution is 2.0 mgIL. This solution should be'r'!" 
prepared weekly. 

2.2.3 Working standards: Dilute 0, 500JlI, 1000JlI, 5.0 mL, and 20.0 mL of2.2.2to 20 mLs 
with 0,2% H2S04 • The concentration of these solution are zero, ,050 mglL, .100 mgIL, .500 
mglL and 2.000 mglL. These solutions should be made fresh daily. The CCV solution is the 
.500 mgIL standard. MSIMSD samples are prepared by diluting 25JlI of2.2.1 to 5.0 mLs 
with the sample. The MDL solution is prepared by diluting 25 Jll of2.2.2 into 5.0 mLs of 
0.2 % H2S04. 

2.3 Reagents 

2.3.1 Ammonium chloride buffer: Dissolve 85. g ofNH4CI and 1.0 g EDT A in appro x 900 
mLs DIW. Adjust the pH to 8.5 with 15M NaOH. Dilute to lL and mix. 

2.3.2 Sulfanilamide color reagent: In a lL volumetric flask, combine 600 mL ofDIW, 100 mL 
of 85% H3P04, 40.0 g of sulfanilamide, and 1.0 g N-1-napthylethylenediamine 
dihydrochloride. Stir for 20 mins, or until dissolved. Dilute to IL and mix. 

2.3.3 Carrier: Dilute 3 mL of conc. H2S04 to 1.5 L with DIW. 

Laucks Testing Laboratories, Inc. 
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3. Safety precautions and 'Waste Disposal 

3.1. Safety Precautions 

3.1.1. All standards, sample~ imd sample solutions should be handled as if they are hazardous 
" '): 

substances: , ' " 

:1' L 
3.1.2. Refr to the ll,strument malJufacturer's manual for ro.ufne instrument precautions. 

<4b:~ .. ;';~!. ! "' ,'~ ;;.;, tj .""~ '! :"'I"~~ 'fl, !: 
3.1.:1. ROl :ine precautions include:~n awareness o'ftl.e movit}g parts on the instrument'you're 

·,~sing. These parts are oftef\~l:laIted w,:th pOl'er fro~.~uM~1cctrical component or with high 
::ressure gas and;ha~:JJ~~.rpt&I~M~l.fo (!o harm ifJ'loi~~~i?roperly. 

0 

. . ". ~" .,.,... L!', :l 1: . 

3.1.4. Electrical shock - All'instruments fJr~s~~i ~~e' ~ossibility of electrical shock The operator 
should take all precautions including f'nsuring that all in'~tI~1:\ ents are operated with fully 
grounded power outlets, turning off the instrument and distotnecting the instrument from the 
electrical power supply before working on any electrical components, etc. 

3.1.5 Sodium hydroxide and sulfuric acid are extreme irritants if they come in contact with skin 

or eyes. When using these chemicals, the analyst should wear gloves and safety glasses. 

3.2. Waste Disposal 

3.2.1. Waste from the instrument is carried by a drain to the sink. Leftover sample aliquots are 
also disposed of into the sink .. 

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~ ~{:, lib ration and Quality Control 

4.1. Method Detection Limit Study 

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

Laucks Testing Laboratories, Inc. 1 S 
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4.2. Initial Multi-Point Calibratzon 

4.2.1. Analyze standard solutions using at least 4 different concentration levels. The calibration 
curve was described in the Standards section. The lowest standard is at .050 mglL. The 
highest standard is 2.00 mgIL. The calibration solutions are analyzed from the highest 
concentration to the lowest 

4.2.2. Criteria 

4.2.3. Initial calibration data is evaluated using the correlation coefficient of a linear regression 
analysis. The correlation coefficient must be 0.995 or greater for a 5-point calibration. All 
CCV s and sample concentrations must be computed 'using the regression equation. 

4.2.4. Corrective action 

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

4.3. Initial Calibration Verification 

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

4.3.2. Criteria 
} 

4.3.3. The calculated concentration of the ICV must be within the limits supplied by the 
manufacturer or should not exceed 90%-110% of the true value if no limits are provided. 

4.3.4. Corrective action 

4.3.5. 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. ' 

4.4. Initial Calibration Blank 

4.4.1. After the analysis of the ICV standard ~ instrument blank (ICB) is analyzed. The 
absolute value of N02IN03 in the CCB should not exceed the reporting limit. 

4.4.2. Corrective action 

Laucks Testing Laboratories, Inc. 
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4.4.2. if the initial CCB contains target analyte levels above the reporting limit, the system is 
out of control. The soUrce of contamination must be identified and corrected before 
proceeding with the analysis. 

4.5. Method Detection Limit Standard 

0 

4.5.1. After the analysis of the ICV and the ICB, but before the analysis of any samples, an 
MDL standard is to be analyzed. The MDL standard is used to provide on-going verification 
of the ability of the system to detect analytes at a concentration near the method detection 
limit. The MDL standard should give a positive result. It must be detected for the system to 
be considered in control. 

4.5.2. Corrective Action 

4.5.3. IfN02IN03 is not detected, the analysis must be terminated until the problem has been 
solved. Alternatively, if the affected samples are well above the detection limit (i.e. 
bracketed by appropriate standards), they may be reported. No undetected values should be 
reported if the MDL standard for that analyte(s) is undetected. 

4.6. Continuing Calibration Verification (CCV) and Blank (CCB) 

4.6.1. A mid-range calibration standard is analyzed after calibration and after every 10 samples. 
Immediately following the cev, a blank solution is analyzed. In addition, this standard and 
blank mustbe the last samples analyzed in the run. 

4.6.2. The cev must fall within ± 10% of the true value. 

4.6.3. The levels ofN02IN03 in the eCB should not exceed the reporting limit. 

4.6.4. Corrective action 

4.6.5. 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 cev which is in control or by preceding and following CCVs 
which are within limits. 

.. 

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

4.7. Method Blanks 

4.7.1. Method blanks are used to verify contamination free reagents and apparatus. They are 
prepared With every set of samples prepared at the same time or at least one b.Iank every 20 
samples which ever is more frequent. Any analyte response above the detection limit is 
reported. Method blank control limits are that contamination should not exceed the reporting 
limit 

4.7.2.· Corrective action 

4.7.3 .Corrective action may necessitate re-preparation and re-analysis oftht sample set. For 
example if an analyte were found in the blank but not ir.l anYl of~p ~s~?ci~:ted samples then 
sample group may not require re-analysis. In addition, ifsiJnpl& le'jds exceed 20 times the 
blank, the level of contamination may be considered insignificant. In any case, if re­
preparatiQn and re-analysis is not being undertaken, the analy~~ r~w~tf,irstjiscuss the issue 
with the Qt: . .lity Control Officer. It is the laboratory's responsibilii);,:: to 'e,: sure that method 
interfbrence~ caused by contaminar::s in acids, solvents, reagents, glassware, and other 
sampl~::proc,essing hardware lead~,tP;~F~crete artif~~!:,and!oJ~~Y!itc;d 1 aselines in the 
analytical n':n be minimized. Il{m~ .. e¥trbm·e'e~ se of chrontccont~in~ti(h, blanks may have 
to be an~~'cd from each stagl6t' th~ sainple,~)rQces'"ing to de~etd{!le thl? contamination 
sourc~ so)t~.an be eliminated. In all cases wheh:blank c 1nt~nination ex.;eeds the control 
Jimit" a min:, :tive comment must be made which docum·ti:ts the corrective actions taken. 
. '. ~ .. 1:. : ~ '.r _ " ~ ; J 

4.8. Matrix[pike 

4.8.1. 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 analysis such that the final solutionis fortified at 
0.500 mgIL. The analyst should attempt to avoid s.electing samples which are identified by 
the client as blanks. As the purpose of the matrix spike is to test the system· under "typical" 
conditions, the analyst may also avoid selecting the most difficult sample of the batch for 
spiking. It is 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 matrix spike sample is used to evaluate the matrix effect of the 

• 

• 
.. 

sample upon recovery of the analytes. The recovery of spike analytes is calculated as • 
follows: 

. Laucks Testing Laboratories. Inc. 
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(SS - S) * 100 
. % recovery = --------------

SA 

where: 
SS = conceAt;a~~QR; in .spiked :.ample 
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~ =p~ti~;lVcbAc.e#tta~t6n,fu w·.spikep !'~ple 
SAd':Sf~~:" adde~, the amo~~ ,~~ ¥p'ilcirig,;,l~laterial actually added to the sample calculated 
on the' sa:mple basiS ·"'!II t}.. !' ,j·,t,. •. "'. 

dr. ..l ~ ,"'" ,I ~ ..• ' ... oJ : 

>.:';') 

4.8.2. Th~lecovery criteria are <l::tailed in lhe current Co~fr( Limits Catalog and in the Quality 
Control:D: tabase and will clll!.nge from ~ ime to tifrie. ! 
., ". ,; ~ • . I" 

,'" : I ~i .r -, 
'<;1 ,": ,- : ~ • • .. 4:83. Corrective action :,: ", ,.}'·i ': 71" . 

4.8.4. Samples with spike recovei1es::( utside control limits will be reviewed for possible 
corrective action. Corrective action .w,f first involve recalculation, followed by possible re­
preparation, and/or reanalysis. This'piocess should also look at the recovery of the matrix 
spiking compounds from the SRM and/or blank spike analysis, If the SRM is in control, the 
out of contiol recovery is due to matr:x interference' and probably does not warrant 
reanalysis. In all cases a narrative eXI lanation of the condition is required to detail the 
corrective actions taken. ; 

4.9. Matrix Spike Duplicate 

4.9.1. The compound recovery criteria are identical to those for the matrix spike sample. In 
addition, the matrix spike duplicate is used measure method precision. This is done by 
computing the relative percent difference (RPD) between the matrix spike and matrix spike 
duplicate recovery values. MSIMSD is the preferred,method for measuring precision, 
however if the client requests, or ifit is to reported in CLP format, MSIDUP is performed. 
This calculation is as follows: 

lSI - S21 * 100 
RPD = -------------

(SI + S2)/2 

where: 
S 1 = measured concentration for MS sample 
S2 = Ipeasured concentration for MSD sample 

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

4.10. Sample puplicate 

4.10.1. Criteria 

4.10.2. Sample duplicates are required only when the client requests, when CLP practices are 
employed, or when the method specifically calls for duplicates. At least one duplicate. 
sample per 20 samples per matrix is required when matrix spikes/duplicates are being 
performed. RPD values are calculated in a manner similar to MSIMSD RPDs: 

IS1- S21 * 100 
RPD = ------.:.-------

(Sl + S2)/2 

where: 
S 1 = measured concentration in the initial analysis 
S2 ~ measured concentration in the duplicate analysis 

'4.1 0.3. The RPD control limits are detailed in the current Control Limits Catalog and in the 
Quality Control Database and will change from time to time. . 

4.1 0.4. Corrective action 

0 

4.1 0.5. 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. 

Laucks Testing Lciboratories, Inc. 
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5. Operation procedureS 

5.1. Sample Analysis 

5.1.1. Analysis sequence 

SO 
Sl -
S2 
S3 
S4 
ICV 
CCVO 
lCB 

-MDL 
PB 
Sample A 
Sample A Spike 
Sample A Spike Dup (or Dup) 

Sample B 
etc. 
after 10 samples 
CCVl 
CCBl, 

.). 

A CCV and ~GB ~:lust be the last samples analyzed .. 
," : 

, 1 _ -
, ' 

5.2. Instrumental Comrtions 
,! ;,-- ": " 

5.2.1. Proportioning pump set at 35. 
; :," 

5 .2.2 lriJ e~ti~n vLlve wi~":1 17 cm of 0.8 mm i.d. tubing. 

• - •• r' :'~'l:J . j . , . .... 
5.2.3 . Reaction ~o9';l:leiljO-l07-04-1-C 

"! • "J, 

5.2.4 Colorimeter with 520 run filter, and 10 mm flow cell . 
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Revision: 1 
Date: 10/28/98 
Page: 13 of 19 
Replaces: 0 

.. 

Laucks Testing Laboratories, Inc. 1 6 



SOP No: LTL-9125 
Revision: 1 
Date: 10/28/98 • Page: 14 of 19 
Replaces: 0 

5.3 Analytical Operation 

5.3.1 Tum on the system at the power strip, and allow to warm up for 5-10 mins. 

5.3.2 Download the method by selecting "NN" in the Analysis Select and Download screen. 

5.3.3 Place reagent feed tubes into the proper containers. 

5.3.4 Lock pump tube cassettes down on th,·, pump, and raise the tension levers to vertical. 

5.3.5 Pump reagents until all air is expelled from the tubing. 

5.3.6 Stop the pump, plat'; the cadmium,cc1uinn in line on the manifold, and restart the pump: 
; . ; . ' .. ~ :;tl~I:~':: iL. t, . 0' . ", '~'; 

5.3.7 Make up; ~!'sian&(itcii~ c!~~cribed in the standards section. 

5.3.8 Begin caliqraron by selecting " C~it; ate Now" under the "Submit" menu. Follow • 
instructi~ns o~,~\: screen to begin calibration. 

,.il = » (- J 

:' f 
5.3.9 . After cdibration approval, verify that the correlation coefficient is >0.995. 

5.3.19 Load)~: nples into a tray and record their position in the "Identification" field of the 
"'SuL'iiiC: menu Record any dilutions made in the "Dilution" field. 

5.3.11 Submit the tray by choosing "Submit Current Tray". Give the appropriate responses to 
the prompted fields. 

5.3. ~2 After analysis is complete, move to the "Results/Approval" field. To print the report, 
choose Tray selection, Sample tray, Reports, Print reports. 

5.3.13 After analysis is completed, stop pump, remove the Cadmium column, place the reagent 
tubes in DIW and pump for 5 mins to clean the system. 

5.3.14 Rem<;>ve the tubes from the DIW, pump air until all liquid is expelled, unlatch the pump 
tubes, and tum off the power strip. 

Laucks Testing Lqboratories, Inc. 
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5.4, Compound Quantification 

5.4.i The instrument report is in mgIL. This value is corrected for any dilution inputted into 
the software; Any external dilutions need to be corrected for on the report. 
Soil samples are reported in mglKg DB using the following equation: 

. NIN in extract· dilution 
NitratelNitrite, mglKg DB = ---------~---,.-------------------------­

% TS/100 

5.4.2 Any samples having concentrations above the high standard are diluted with 0.2% H2S04 

and reanalyzed. 

6. Reports 

• 6.1. Data Packet Organization 

• 

6.1.1. A data package will consist of a copy of the calibration, a copy of the quantitation report 
for the samples, a data summary showing any external calculations ( i.e., TS corrections), and 
a QC summary report showing where the records are loc~ted in the QC data base. A CLP 
like package will also require a runlog showing all the standards preparation, standard and 
QC solution references, and the analytical sequence and it's timing. 

6.2. Quality Control Reports 

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

• 
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6.3. Sample Result Reports 

6.3.1. Data Qualifying Flags 

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

CODE Definition 

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

6.4. Control Chart(s) 

6.4.1. The recovery values for nitrate/nitrite inthe SRM are plotted on control charts . 

• 

• 
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QA Element 

Initial 
Calibration 

Initial 
Calibration 

• Verification 
Initial 
Calibration 
Blank 
Continuing 
Calibration 
Verification 

Continuing 
Calibration 
Blank 
MDL standard 
recovery 

Method Blank . 

Matrix Spike 

• Matrix Spike 
Duplicate 

Appendix I 

Laucks Testing Laboratories 
Method 353.2 N03IN02 

QA Requirements and Corrective Actions 

Method Laucks Frequency 
Criterion Criterion 

3 pt calibration 4 pt calibration Daily 
R~0.995 

90-110% 90-110% or 1120 
manufactures 
limits 

<MDL Less than the Once per run 
reporting limit 

, 

90-110% 90-110 % Every 10 
samples, after 
cal., and at the 
end 

<MDL Less than the Every 10 
reporting limit samples and at 

the end 
None required Must be Once per run 

detectable 

11 batch Less than the One per 20 
<MDL . reporti~g limit 

10% frequency SeeQC '" One per 20 
90-110% database 

None required SeeQC * One per 20 
database 
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Corrective 
Action 

Recalibrate 

Recalibrate 

Reanalyze or 
recalibrate 

Recalibrate 

Recalibrate 

Recalibrate 

Reanalyze or . 
recalibrate 
unless 
sample>20X 
MB 
Reanalyze 

Reanalyze 

1 
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Documentation 

Copy of 
calibration in '. 

package 
IncI uded in raw 

. data 

Included in raw 
data 

Included in raw 
data 

.. 
Included in raw 
data 

Included in raw 
data 

Included in raw 
data 

QC database 

QC database 
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Lab Fortified 1/ batch This is the same 
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Appendix n 

Manifold Schematic from Current Instrument Manual 

NITRATE MANIFOLD DIAGRAM 

PUMP FLOW 

Probe Rinn 
green 

Sulfanilamide Coler Reagent 
black 

Ammonia Buffer 

CARRIER 
orange 

SAMPLE 
een ~----t ta port 6 of next valve 

Sample Lccp = 17 em 
QC8000 Sample Loop = 22.S em 

erwaste 

CARRIER is DI Water. 

All manifold rubing is 0.8 mm. (0.03lln) Ld. This is 5.2 uUem. 

7 is 135 em of tubing on a 7 em coil support 

Inte~ference F'ilter = S20:llD 

APPARATUS: AD. injection valve, a 10 nun path length flow cell, and a colorimetric detector 
module is required. 

Note 1: This is a 2 state switching valve used to place the cadmium column in-line with the 
manifold. 
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1. Introduction and Scope 

1.1' Method Description 
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1.1.1 This method covers the determination of total Kjeldahl nitrogen in drinking, ground, and 

surface waters, domestic and industrial wastes. The procedure converts nitrogen components of 

biological origin such as amino acids, proteins, and peptides to ammonia. but may not convert 

the nitrogenous compounds of some industrial wastes such as amines, nitro compounds, 

hydrazones, oximes, semicarbazones and some refractory tertiary amines. The applicable range 

is 0.1 to 20 mglL TKN. The range may be extended by sample dilution. 

1.1.2 This method is restricted to use by, or under the supervision of analysts experienced in the 

technique described. Each analyst perfonning this method must have demonstrated the ability to 

perform the described analysis. -

1.2 Sample Collection, Sample Storage, Holding Times 

1.2.1 Samples should be collected in plastic or glass bottles. They are preserved with H~SO~ to 

pH <2 and cooled to 4 ± 2° C at time of collection. Samples are kept at 4 ±2° C until analysis . 

. Holding time is 28 days based on time of collection .. 

1.3 Definition of Terms 

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

as MSIMSD or method blank, are not defined here since it is assumed that the user of this SOP 

already understands their more general meaning. 

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

identifies that batch. This number is generally the blank ID for preparation batches and an . 

'analysis number which is similar to the blank ID, only preceeded by an "A" rather than a "B" for 

inorganic batches. The preparation batch IDs are discussed in other documentation. The batch 

ID for the second set of water samples analyzed on 12/14/98 would be A121498AEW02 

1.3.3 CCB - Continuing Calibration Blank - This is the s~e acronym used in the CLP program. 

This is a blank which is analyzed immediately after theCCV (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. 

1.3.4 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 

th~ instrument or system has remained in calibration . 

. Lalleles Testing Laboratories. I"c. 
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1.3.5 CLP - Contract Laboratory Program - The USEPA program that contracts with 
laboratories to provide laboratory serVices. The tenn 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. 

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

1.3.7 DIW - Deionized water - Lab reagent water. This wat~ should be free of virtually all 
analytes. ' 

1.3.8 ICB - Initial calibration blank - This tenn is borrowed from CLP. An instrument blank is 
made up in the same way as calibration standards, without target analytes. 

1.3.9 ICV - Initial calibration verification - This tenn is borrowed from the CLP protocol. It is a 
standard which is analyzed at the start of each analytical run that is compared to the initial multi-. 
point calibration to determine whether the instrument calibration is accurate. For most inorganic 
methods, this verification standard is from a source different from that used to make the 
calibration standards. 

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

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

1.3.12 SRM or LCS - Standard Reference Material or 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 coritrol 

1.3.13 QC period - Quality control period - An analysis sequence initiated by the analysis of one 
or more standards, followed by samples, and tenninated 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 

1.3.14 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. 
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1.3.15 Sequence - A set of sample extracts and standard solutions injected into an instrument in 
a chronologically continUous group. See also QC period. 

2. Equipment List and Standards 

2.1 Instrument 

2.1.1 Lachat QuickChem AE-200 

2.1.2 Reaction Module 10-107-06-2-D 

2.1.3 Proportioning pump 

2.1.4 mM PC with software for capturing and reducing the data 

2.1.5 BD-46 block digestor 

2.2 Standards 

2.2.1 Stock NH3-N solution: Dissolve 0.3819g ofNH4CI and 2.0 mL of H2S04 in DIW and 
dilute to 1L. The concentration of this solution is 100. mgIL. This solution is prepared annually. 

2.2.2 Intermediate TKN standard: Dilute 20.0 mL of2.2.1 and 30.0 mL digestion solution to 
100 mL with DIW. This solution has a concentration of20.0 mgIL and should be prepared 
weekly. 

2.2.3 Working standards: Dilute 0, 0.100 mL, 0.500 mL, 1.000 mL, 5.0 mL, and 20.0 mL of 
2.2.2 to 20.0 mL with TKN diluent. The concentration of these standards are zero, 0.100 mg/L, 
0.500 mg/L,·i .00 mg/L, 5.00 mg/L, and 20.0 mg/L. These solutions should be made fresh daily .. 

2.3 Reagents 

- . 
2.3.1 Digestion Solution: Dissolve 268 g K2 S04' 14.6 g ailhydrous CUS04' and 268 mL 
H2 S04 in DIW and dilute to 2 L. 

2.3.2 Buffer: Dissolve 35. g Na2HP04e7H20 in DIW. Add 50. g KNa Tartrate and 50. g 
NaOH. When all reagents are dissolved dilute to lL with DIW. 

2.3.3 TKN Diluent: Dilute 375 mL of2.3.1 to 1L. 

2.3.4 0.8 N NaOH: Dissolve 32.0 g NaOH in 1L DIW. 

Lazlcks Testing Laboratories. Inc. 
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2.3.5 Sodium Salicylate Solution: Dissolve 150. g sodium salicylate in ~ 500 mls DIW. Add 
1.00 g sodium nitroprusside. When reagents have dissolved, dilute solution to 1 L. 

2.3.6 Hypochlorite: Dilute approximately 15 mL ofClorox bleach to 250 mLwith DIW; 
Prepare daily. Do not degas. 

Unless otherwise noted all reagents should be degassed for two minutes with He. 

3. Safety precautions and Waste Disposal 

3.1 Safety Precautions 

3.1.1 All standards, samples and sample solutions 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 from 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 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. 

3.1.5 This procedure requires the use of a block digestor which heats to 380 F. <::aution should 
be 'used when working with and around the block. Sample tubes are also very hot when removed 
from the digestor. 

3.1.6 Concentrated sulfuric acid can cause severe burns. When working with it, gloves and 
safety glasses should be worn. Note: When samples are'removed frpm the digestor, they contain 
mostly hot sulfuric acid. 

3.2 Waste Disposal 

3.2.1 Waste from the instrument is carried by a drain to the sink. Leftover sample aliquots are 
disposed of in the sink. 

• 

• 

3.2.2 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. 
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4. Calibration and Quality Control 

4.1 Method Detection Limit Study 
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4.1.1 Prior to the analysis of any samples, it is necessary to establish method detection limits. 

This procedure is fully described in Laucks SOP on MDL studies. Briefly, it invoives the 

analysis of 7 replicate samples spiked at a concentration near the anticipated method detection 

limit. A Student's T -test is then applied to these measured values to calculate the MDL. 

4.2 Initial Multi-Point Calibration 

4.2.1 Analyze standard solutions using at least 5 different concentration levels. The calibration 

solutions are described in 2.2.3. Analyze the standard solutions from the highest concentration to 

the lowest. 

4.2.2 Criteria 

4.2.2.1 Initial calibration data is evaluated using the correlation coefficient of a linear regression 

analysis. The correlation coefficient must be 0.995 or greater for a 5-point calibration. All 

CCVs and sample extract,concentrations must be computed using the regression equation. 

4.2.3 Corrective action 

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

4.3 Initial Calibration Verification 

4.3.1 Immediately after the calibration curve, analyze a standard from a source other than that 

from which the calibration material was obtained. 

4.3.2 Criteria 

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

manufacturer or should not exceed 90%-110% if no limits are provided. 

4.3.3 Corrective action 

4.3.3.1 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. 

4.4 Initial Calibration Blank 

Laucks Testing Laboratories. Inc. 
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4.4.1 After the analysis of the ICV standard an instrument blank (ICB) 'is analyzed. The levels 
of target analytes in the CCB should not exceed the reporting limit. 

4.4.2 Corrective Action 

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

4.5 Continuing Calibration Verification (CCV) and Blank (CCB) 

4.5.1 A mid-range calibration standard is analyzed after every 10 samples. Immediately 
following the CCV, a blank solution is analyzed. In addition, this standard and blank must be the 
last samples analyzed in the run. 

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

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

4.5.2 Corrective action 

4.5.2.1 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 CCV s 
which are within limits. 

4.5.2.2 If the initial CCB contains target analyte levels above the reporting limit, the system is 
out of control. The source of contamination must be identified and corrected and the affected 
samples re-analyzed. As with the CCV s, 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. 

4.6 Method Blanks 

4.6.1 Method blanks are used to verify contamination free reagents and apparatus. They are 
prepared with every set of samples prepared at the same time or at least one blank every 20 
samples which ever is more frequent. Any analyte response above the reporting limit is reported. 
Method blank control limits are that contamination should not exceed the reporting limit. 

4.6.2 Corrective action 

Lallcks Testing Laboratories. fllc. 

• 

• 

• 



• 

• 

• 

SOP No: LTL-9133 
Revision: 0 

Date: 12/14/98 
Page: 90fl5 
Replaces: None 

. 4.6.2.1 Corrective action may necessitate re-preparation and re-analysis of the sample set. For 

example if an analyte were found in the blank but not in any of the associated samples then 

sample group may not require re-analysis. In addition, if sample levels exceed 20 tiines the 

blank, the level of contamination may be considered insignificant. In any case, if re-preparation 

and re-analysis is not being undertaken, the analyst must first discuss the issue with the Quality 

Control Officer. It is the laboratory's responsibility to ensure that method interferences caused 

. by contaminants in acids, solvents, reagents, glassware, and other sample processing hardware 

leading to discrete artifacts and/or elevated baselines in the analytical run be minimized. In the 

extreme case of chronic contamination, blanks may have to be analyzed from each stage of the 

sample processing to detennine 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. 

4.7 Matrix Spike 

4.7.1 A sample is chosen at random from the samples to 1?e analyzed, and an aliquot of spiking 

solution is added to this sample prior to preparation. The analyst should attempt to avoid 

selecting samples which are identified by the client as blanks. As the purpose of the matrix spike 

is to test the system under "typical" conditions, the analyst may also avoid selecting the most 

difficult sample of the batch for spiking. The minimum frequency for MS analysis is 1 each per 

20 samples per matrix. This will be best accomplished by running one,with every batch. 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: 

where: 

(S~ - S) * 100 
recovery = ---------------­

SA 

SS = concentration in spiked sample 

S = native concentration in unspiked sample 

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

on the sample basis 

4.7.2· The recovery criteria are detailed in the Quality Control Database (QC_DB) and will 

change from time to time. 

4.7.3 Corrective action 

. 4.7.3.1 Samples with spike recoveries outside control limits will be reviewed for possible 

corrective action~ Corrective action will first involve recalculation, followed by possiblere­

preparation. and/or reanalysis. This process should also look at the recovery of matrix spiking 

LailCks Testing Laboratories. Inc. 
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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. 

4.8 Matrix Spike Duplicate 

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

where: 

ISl- S21* 100 
RPD=----

(Sl + S2)/2 

S 1 = measured concentration for MS sample 
S2 = measured concentration for MSD sample 

RPD control limits are detailed in the Quality Control Database (QC_DB) and will change from 
time to time. 

5. Operation procedures 

5.1 ·Sample Analysis 

5.1.1 Analysis sequence 

20,0 mgIL std 
5.00 mgIL std. 
1.00 ·mgIL std 
0.500 mgIL std 
0.100 mgIL std 
0.000 mgIL std 
ICVILCSWI 
ICBIPBWI 
Sample A 
Sample A Spike 
Sample A Spike Dup (or Dup) 
Sample B 
etc. 
CCVl (after 10 sample injections) 
CCBI 

Laucks Testing Laboratories. Inc. 
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A CCV and CCB muSt follow the last sample. 

5.2 Instrumental Conditions 

5.2.1 Proportioning pump set to 35. 

5.2.2 Reaction module 10-107-06-2-D 

5.2.3 Injection valve with 50 cm sample loop. 

5.2.4 Colorimeter with 660 nm filter and 10 mm flow cell. 

5.2.5 Pump tubes required: 

5.2.5.1 Diluent/Carrier: orange/orange 

5.2.5.2 Buffer: bluelblue 

5.2.5.3 ~aOli: wrute/wrute 

5.2.5.4 Sodium Salicylate: blacklblack 

5.2.5.5 liypocblorite: orange/white 

5.3 Analytical Operation 

5.3.1 Sample Digestion: 
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5.3.1.1 At block digestor: Set TempI to 160, Timel to 070, Temp2 to 380, and Time2 to 120. 
Turn the block on. 

5.3.1.2 Rinse sample digestion tubes 3x with DIW. 

5.3.1.3 Place 20 mL of sample in tubes. (Less sample can be used if samples are suspected to be 
high.) For the ICBIPBW add 20 mL DIW. For ICV use less that 20 mL if necessary. 

5.3.1.4 If necessary, dilute samples to 20 mL with DIW. 

5.3.1.5 Add 2 boiling chips to each tube. 

5.3.1.6 Add 7.5 mL digestion solution . 

Lallcks Testing Laboratories. Inc. 
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5.3.1.7 To MS and MSD add 2.0-mL 100. mg/L stock NH3-N solution. 

5.3.1.8 All one drop of antifoam to all the sample tubes. (More may be added during digestion 
if necessary.) 

5.3.1.9 Wipe off the bottoms of the tubes with a towel. 

5.3.1.10 When heating block is up to temp 1 (first red light will be on) place sample racks in the 
block and press start once. 

5.3.1.11 Rinse off cold fingers with DIW and place near digestor. 

5.3.1.12 When timer goes off after 70 min, press start again and place cold fingers in sample 
tubes. Wait for 2 hours. 

5.3 .1.l3 When timer goes off again, take tubes out off the digestor, take off cold fingers and let 
samples cool near a hood for five minutes. Rinse off cold fingers with DIW (be careful they will 
have residual acid on them). 

• 

5.3.1.14 To each sample tube add enough DIW to bring the volume to 20 mL. This usually .• 
takes 18.5 mL. Vortex the samples immediately. 

5.3.1.15 Cover sample tubes and set aside until analysis. 

5.3.2 Analysis: 

5.3.2.1 Turn on Lachat and autosampler and allow to warm up for 10 minutes. 

5.3.2.2 Download method by selecting ''TKN-BD'' in the Analysis Select and Download screen. 

5.3.2.3 Lock pump tube cassettes down on the pump and raise the tension levers to vertical. 

5.3.2.4 Place pump tubes in DIW and check for leaks or air bubbles. 

5.3.2.5 Place pump tubes in the appropriate reagent containers except for the salicylate. Leave 
that tube in the DIW until all the other reagents have flowed through the system', then place it in 
the reagent bottle. 

5.3.2.6 Make working standards as described in 2.2.3. 

5.3.2.7 Begin calibration by choosing "Calibrate Now" under the "Submit" menu. Follow 
instructions on the screen to begin calibration. 

Laucks Testing Laboratories. Inc. 
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5.3.2.8 Load samples into tray and record their positions in the "Identification" field under the 

"Edit" menu. Record any external dilutions under the "Dilution" field and the iriitial sample 

volumes under the "User Data 1" field. 

5.3.2.9 Start the analysis by choosing "Submit Current Tray" field under the "Submit" menu. 

Fill in tray information when appropriate. 

5.3 .2.1 0 After analysis is complete, go to the "Resultsl Approval" screen. Save both the 

calibration in an excel format by choosing: Tray select/Calibration Tray/Tray name 

/Report/Choose Report DefinitionlexcelltknlSave Report. Save the sample data following the 

same procedure but choose "Sample Tray" instead of "Calibration Tray". 

5.3.2.11 To shut down the instrument, take the pump tubes out of all reagent bottles and put 

them in the wash container (DIW), except the buffer. When the other reagents have been rinsed 

out of the system take the buffer pump tube out of the reagent bottle and put it in the wash. 

container. Pump for five minutes to clean out the system.· 

5.3.2.12 Remove the pump tubes from the wash and let air pump through the system until the 

dry. Unlatch pump clips and tum offLachat and autosampler . 

5.4 Compound Quantification 

5.4.1 
TKN-N, mgIL = 

6. Reports· 

6.1 Data Packet Organization 

mg/L in digest*dilution 
mls of sample 

. 6:1.1 A data package will consist of a copy of the Excel spreadsheet and a copy of the QC-DB 

report form: 

6.2 Quality Control Reports 

6.2.1 All. results for quality control tests are entered into the lab data base using the QC _DB 

program. The routine minimum is a method blank report, an MSIMSD or MS/duplicate report, 

and an SRM, blank spike or other report. . 

6.3 Sample Result Reports 

• 6.3.1 Data Qualifying Flags 

Laueks Testing Laboratories. file. 
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6.3.1.1 Sample report results are qualified with data qualifying flags. These flags have the 
following definitions: 

CODE Defmition 

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

Laucks Testing Laboratories. fllc. 
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Method 351.2 __ QA Requirements and Corrective Actions 

QAElement Method Laucks Frequency Corrective Documentation 
Criterion Criterion Action 

Initial 3 pt. calibration 5 pt. calibration Daily Recalibrate Copy of 
Calibration ~.995 calibration in 

. package 
Initial 90-110% 90-110% or At the Recalibrate Included in raw 
Calibration manufactures beginning of the data 
Verificationl limits run 
SRM 
Initial Follqwing Less than the· At the Reanalyze or Included in raw 
Calibration calibration reporting limit beginning of the recalibrate data 
Blank run 
Continuing 90-110% 90-110% After every 10 Reanalyze or Included in raw 
Calibration samples and the recalabrate data 
Verification last samj)le 
Continuing After every 10 Less than the After every 10 Reanalyze or Included in raw 
Calibration samples and the reporting limit samples and the recalibrate data 
Blank last sample last sample 
Method Blank 1 per batch Less than the 1120 Discuss with Included in raw 

<MOL reporting limit the QC Officer. data 
May require 
reanalysis, or 
redigestion. 

Matrix Spike 90-110% SeeQC 1120 Reanalyze Included in raw 
. Recovery 10% of samples database data 

MSIMSDRPD None required SeeQC lI20 Reanalyze Included in raw 
database data 

Duplicate None required SeeQC 1120 Reanalyze Included in raw 
% Difference database data 

Laucks Testillg Laboratories. Inc. 
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The purpose of this document Is to specify a consistent procedure for the quality assurance review of 
electronic arid hard copy data bases. This SOP outlines the requirements for establishment of a Data 
Base Record File, Quality Assuran~e review procedures, and documentation of the Quality Assurance 
Review Process. 

2.0 SCOPE 

The methods described In this Standard Operating Procedure (SOP) shall be used conslstenUy for all 
projects managed by personnel located In the Northeast Region of Brown & Root Environmental 
(Pittsburgh, PA; Wayne, PA; Wilmington, MA; and Holt, MI), for any large contracts managed by the 
Northeast Region (e.g., NORTHDIV CLEAN, SOUTHDIV CLEAN, ARCS I, ARCS III, etc.), and by other 
offices of Brown & Root Environmental at the discretion of the Project Manager. Smaller projects (as 
determined by Project Manager) are outside the scope of this SOP. 

3.0 GLOSSARY 

Chaln-of-Custody Form - A Chain-of-Custody Form is a printed form that accompanies a sample or a 
group of samples from the time of sample collection to the laboratory. The Chaln-of-Custody Form Is 
retained with the samples during transfer of samples from one custodian to another. The Chain-of­
Custody Form is a controlled document that becomes part of the permanent project file. Chaln-of­
Custody and field documentation requirements are addressed in SOP SA~.1. 

Electronic Data Base - A database provided ona 5.25" or 3.5" diskette 'or a laser disk. Such electronic 
data bases will generally be prepared using public domain software such as DBase, RBase, Oracle, 
Visual FoxPro, Microsoft Access, Paradox, etc. 

Hardcopy Database - A printed copy of a data base prepared using the software discussed under the 
definition of an electronic data base. ' 

Sample Tracking Summary - A printed record of sample information including the date the samples were 
collected, the number of samples collected, the sample matrix, the laboratory to which the samples were 
shipped, the associated analytical requirements for the samples, the date the analytical data were 
received from the laboratory,and the date that validation of the sample data was completed. 

4.0 RESPONSIBIUTIES 

Database Records Custodian - It shall be the responsibility of the Database Records Custodian to 
update and file the Sample Tracking Summaries for all active projects on a weekly basis. It shall be the 
responsibility of the Database Records Custodian to ensure that the most recent copies of the Sample 
Tracking Summaries are placed In the Database Records file. It shall be the responslbUIty of the 
Database Records Custodian to ensure that a copy of all validation dellverables Is provided to the Project 
Manager (for placement In the project file). It shall be the responsibility of the Database Records 
Custodian to ensure that photocopies of all validation dellverables and historical data and reports (as 
applicable) are placed In the Database· Records file. 

Data Validation Coordinator - It shall be the responsibility of the Data Validation Coordinator (or 
designee) to ensure that the Sample Tracking Summaries are maintained by the Database Records 
Custodian. It shall be the responsibility of the Data Validation Coordinator (or designee) to ensure that 

e. 
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photocopies of all data validation deliverables are placed in the applicable Database Records file by the 
Database Records Custodian. 

Earth Sciences Department Manager - It shall be the responsibility of the Earth Sciences Department 
Manager (or equivalent) to ensure that all field personnel are familiar with the requirements of this 
Standard Operating Procedure (specifically Section 5.5). 

Field Operations Leader - It shall be the responsibility of the Field Operations Leader of each project 
to ensure that all field technicians or sampling personnel are thoroughly familiar with this SOP, 
specifically regarding provision of the Chaln-of-Custody Forms to the Database Records Custodian. 
Other resPQnsibilities of the Field Operations Leader are described In Sections 5.4 and 5.5. 

Information Management Systems Manager - It shall be the responsibility of the Information 
Management Systems Manager to ensure that copies of Original electronic deliverables (diskettes) are 
placed In both the project files and the Database Records File. It shall be the responsibility of the 
Information Management Systems Manager (or designee) to verify the completeness of the database 
(presence of all samples) In both electronic and hardcopy form in the Database Records File. It shall 
be the responsibility of the Information Management Systems Manager (IMSM) to ensure that Quality 
Assurance Reviews are completed and are attested to by Quality Assurance Reviewers. It shall be the 
responsibility of the Information Management Systems Manager to ensure that records of the Quality 
"Assurance review process are placed In the Database Records File. It shall be the responsibility of the 
Information Management Systems Manager to ensure that bl?th electronic and hardcopy forms of the 
final data base are placed in both the project and the Database Record File. It shall be the responsibility 
of the Information Management Systems Manager to ensure that data validation qualifiers are entered 
in the data base. 

Furthermore, it shall be the responsibility of the IMSM to participate In project planning at the request 
of the Project Manager, specifically with respect to the generation of level of effort and schedule 
estimates. To support the project planning effort, the IMSM shall provide a copy of the database 
checklist Included as Attachment A to the project manager. It shall be the. responsibility of the IMSM to 
generate level of effort and budget estimates at the time database support Is requested if a budget does 
not exist at the time of the request. The database checklist shall be provided to the Project Manager at 
the time of any such requests. It shall be the responsibility of the IMSM to notify the Project Manager 
of any anticipated level of effort overruns or schedule noncompliances as soon as such problems arise 
along with full justification for any deviations from the budget estimates (provided they were generated 
by the IMSM). It shall be the responsibility of the IMSM to document an changes to the scope of work 
dictated by the Project Manager, along with an estimate of the impact of the· change on the level of effort 
and the schedule. 

Program/Department Managers - It shall be the responsibility of the Department and/or Program 
Managers (or designees) to Inform their respective department's Project Managers of the existence and 
requirements of this SOP. 

Protect Manager - It shall be the responsibility of each Project Manager to determine the applicability 
of this SOP based on: (1) program-specific requirements, and (2) project size and objectives. It shall 
be the responsibility of the Project Manager (or designee) to ensure that the Field Operations Leader Is 
familiar with the requirements regarding Chaln-of-Custody Form prOvision to the Data Base Records 
Custodian. It shall be the responsibility of the Project Manager (or designee) to determine which, H any, 
historical data are relevant and to ensure that such data (including all relevant Information such as 
originating entity, sample locations, sampling dates, etc.) are provided to the· Database Records 
Custodian for inclusion In the Database Records File. It shall be the responsibility of the Project Manager 
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to obtain project planning input regarding the level of effort and schedule from the Information 
Management System Manager. It shall be the responsibility of the Project Manager to complete the 
database checklist (Attachment A) to support the level of effort and schedule. estimate and to facilitate 
database preparation and subroutine execution. 

Risk Assessment Department Manager - It shall be the responsibility of the Risk Assessment 
Department Manager to monitor compliance with this Standard Operating Procedure, to modify this SOP 
as necessary, and to take corrective action if necessary. Monitoring of the process shall be completed 
on a quarter1y basis. 

Quality Assurance Reviewers - It shall be the responsibility of the Quality Assurance ReviewerS to verify 
the completeness of the sample results via review of the Chaln-of-Custody Forms and Sample Tracking 
Summaries. It shall be the responsibility of the Quality Assurance Reviewers to ensure the correctness 
of the data base via direct comparison of the hardcopy printout of the data base and the hardcopy 
summaries of the original analytical data (e.g., Form Is provided In' data validation deliverables). 
Correctness Includes the presence of all relevant sample Information (all sample information fields), 
agreement of the laboratory and database analytical results, and the presence of data validation 
qualifiers. 

Quaiity Manager - It shall be the responsibility of the Quality Manager to monitor compliance with this 
Standard Operating Procedure via routine audits. 

5.0 PROCEDURES 

5.1 Introduction 

Verification of the accuracy and completeness of an electronic data base can only be accomplished via 
comparison of a hardcopy of the database with hardcopy of all relevant sample Information. The primary 
purposes of this SOP are to ensure that 1) all necessary hardcopy Information Is readily available to 
Quality Assurance Reviewers; 2) ensure that" the Quality Assurance review is completed In a consistent 
and comprehensive manner, and; 3) ensure that documentation of the Quality Assurance review process 
Is maintained In the project file. 

5.2 File Establishment 

A Database Record file shall be established for a specific project at the discretion of the Project Manager. 
Initiation of the filing procedure will commence upon receipt of the first set of Chaln-of-Custody 
documents from a Field Operations Leader or sampling technician. The Database Record Custodian 
shall establish a project-specific file for placement In the Database Record File and will ensure that no 
Information Is removed from the file without the use of an ·outcard.· Each file In the Database Record 
FIle shall consist of standard components placed In the file as the project progresses. Each file shall be 
clear1y labeled with the project number, which shall be placed on the front of the file drawer and on each 
and every hanging file folder relevant to the project. The following constitute the minimum components 
of· a completed file: 

• FDe Index 

• Electronic Deliverables 

• Sample Tracking Forms 

• Chaln-of-Custody Forms 
Data Validation Letters 

.. 

• • Historical Data (If applicable) 

e .. 

• ~ 
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Each file in the Database Record File must have an index summarizing the contents of the file. It shall 
be the responsibility of the Database Record Custodian to maintain the file index such that It Is always 
current. The file index should specifically list the content of each of the subsections of the file and must 
also summarize the Sample Delivery Group numbers and samples and associated analyses associated 
with each Sample Delivery Group. Additional file requirements as well as database quality assurance 
procedures are summarized in the remainder of this section. 

It should be noted that the majority of this -duplicate- file ~.e., the data validation deliverables) are already 
maintained by the Chemistry/Toxicology/Rlsk Assessment Department Therefore, Inclusion of the 
additional information outlined in this SOP Is Inconsequential from a cost perspective. ' 

5.3 Electronic Deliverables 

The format of electronic deliverables shall be specified in the laboratory procurement specification and 
shall be provided by the laboratory. The integrity of all original electronic data dellverables shall be 
maintained. This shall be accomplished via the generation of copies of each electronic deliverable 
provided by the laboratory. The original electronic deliverable shall be provided to the project manager 
for Inclusion In the project file. A copy of the original electronic deliverable shall be placed In the 
Database Record File. The second copy shall be maintained by the Information Management Systems 
Manager (or designee) to be used as a working copy. The original and Database Record Ale copy of 
the electronic deliverable shall be converted to read only files by the Information Management Systems 
Manager or designee. . . 

5.4 Sample Tracking Forms 

Updated versions of the sample tracking form for each relevant project shall be maintained by the 
Database Record Custodian. The Sample Tracking Forms shall be updated any time additional Chain-of­
Custody Forms are received from a Field Operations Leader or sampling technician, or at any time that 
data are received from a laboratory, or at any time that validation of a given data package (sample 
delivery group) Is completed. The Data Validation Coordinator shall Inform the Database Record 
Custodian of the receipt of any data packages from the laboratory and of completion of validation of a 
given data package to facilitate updating of the Sample Tracking Form. The Database Record Custodian 
shall place a revised copy of the Sample Tracking Form In the Database Record Ale anytime it has been 
updated. Copies qf the updated Sample Tracking Form shall also be provided to the project manager 
to apprise the project manager of sample package receipt, completion of validation, etc. 

5.5 Chaln-of-Custody Forms 
I 

The Chaln-of-Custody Forms for all sampling efforts will be used as the basis for (1) updating the Sample 
Tracking Form,and (2) confirming that all required samples and associated analyses have been 
completed. It shall be the responslbOIty of the Field Operations Leader (or sample technician) to provide 
a photocopy of all Chaln-of-Custody Forms to the Database, Record Custodian Immediately upon 
completion of a sampling effort. The Database Record Custodian shall then place the copies of the 
Chaln-of-Custody Form(s) In the Database Record Ale. Upon receipt of a sample data package from 
an analytical laboratory, the Data V8Ildatlon Coordinator: shall provide a copy of the laboratory Chaln-of­
Custody Form to the Database Record Custodian. The Database Record Custodian shall use this copy 
to update the Sample Tracking Summary and shall place the copy of, the laboratory-provided Chaln-of-' 
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Custody Form in the Database Record File. The photocopy of the laboratory-provided Chain-of Custody 
Form shall be stapled to the previously filed field copy. Upon receipt of all analytical data, two copies 
of the Chain-of-Custody will therefore be in the file. Review of the Chaln-of-Custody Forms will therefore 
be a simple mechanism to determine H all data have been received. Chaln-of-Custody Is addressed In 
SOP SA~.1. : 

5.6 Data Validation LetterS 

All data validation deliverables (or raw data summaries if validation Is not conducted) shall be provided 
for Inclusion In both the Database Record File and the project file. If USEPA regional- or cllent-specHlc 
requirements are such that Form Is (or similar analytical results) need not be provided with the validation 
deliverable, copies of such results must be appended to the deliverable. It Is preferable, although not 
essential that the validation qual Hiers be hand-written directly on the data summary forms. The data 
validation deliverables (and attendant analytical summaries) will provide the basis for direct comparison 
of the database printout and the raw data and qualHiers. 

5.7 Historical Data 

At the direction of the Project Manager, historical data may also be Included In a· project-specific 
analytical data base. In the event that historical data are germane to the project, hardcopy of the 
historical data must be included in the Database Record File. Historical data may be maintained in the 
form of final reports or as raw data. The information contained in the historical data file must be sufficient 
to Identify its origin, its collection date, the sample location, the matrix, and any and all other pertinent 
information. All available analytical data, Chain-of-Custody Forms, boring logs, well construction logs, 
sample location maps, shall be photocopied by the Project Manager (or designee) and placed In one 
or more 3-rlng binders. All Information shall be organized chronologically by matrix. It shall be the 
responsibility of the Project Manager (or designee) to ensure that all Inconsistencies between analytical 
data, Chaln-of-Custody Forms, boring logs, sample log sheets, and field logbooks are ldentHied and 
corrected. The Project Manager (or designee) shall decide which nomenclature is appropriate and edit, 
initlal and date all relevant forms. Data entry may only be performed on information that has undergone 
the aforementioned editing process, thereby having a direct correlation between hardcopy Information 
and what will become the electronic database. . 

Sample spreadsheets shall be generated for all samples previously collected at the site (see 
Attachment B). The sample spreadsheets shall have specific references to all source documents. If 
many historical reports exist, the Project Manager shall maintain an organized library with outcards for 
tracking purposes. 

5.8 Final Electronic Data Base 

The final electronic database shall be filed in both the project and Database Record FOes on diskettes, . 
tapes, laser disks, etc. The final files shall be toggled as read only meso It shall be the responslbDity of 
the Information Management Systems Manager to ensure that the final electronic files are provided to 
both the project and Database Record FOes. The final electronic database shall be clearty labeled with 
the Site Name, Project Number, and Project TItle, and shall Indicate that the diskette, tape, or CD ROM 
Is the final database including the completion date. An example is as follows: 

er-

.~ 
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The final hardcopy da~ base shall be filed In both the project and Database Record Flies as legible, 
reproducible printouts. The final database printouts shall be clearly identified as such on the cover 
page(s). It shall be the responsibility of the Information Management Systems Manager to ensure that 
the final hardcopy of the database are provided to both the project and Database Record Flies. 

The final hardcopy database shall be clearly labeled with the Site Name, Project Number, and Project 
Title, and shall Indicate that the hardcopy is the final database Including the completion date. An 
example Is as follows: . 

MCAS Cherry Point 
Project Number 
RCRA Facility Investigation . 
Operable Unit 3 
Final Hardcopy Database 
Completed 06/15/96 

The final hardcopy database must also clearly display an attestation that Quality Assurance review has 
been completed. Specifically, the signature of the Information Management Systems Manager (or 
designee must appear on the final hardcopy .. The date of the final review and an attestation that the final 
review was completed must be provided. The attestation shall take the following form: 

-Final Database Quality Assurance Review Completed By: ....... ______ on -1-1_0-

In addition, the final hardcopy database should reference the electronic database via reference to the 
medium used for storage (e.g, diskettes 1 through 3), and the final file names for all components of the 
database. 

5.10 QualitY Assurance Procedures 

The Information Management System Manager (or designee) shall assign one or more Individuals (Quality 
Assurance Reviewers) to complete Quality Assurance Review of the data base, either In Its entirety or 
on an Sample Delivery Group-specific basis. Such review shall focus on the -accuracy- of the analytical 
results (do the numerical values agree with the results as provided by the laboratory), have the data 
validation qualifiers (If applicable) been entered and are they correct Q.e., do they agree with the qualifiers 
contained In the data validation letters), are all requested analytical results present In the Sample Delivery 
Group(s) or the database, are all required data base fields provid~ (e.g., northing, eastlng, sample 
depth, sampling date, matrix, site name, operable unit, total versus dissolved metals, sampling round, 
descriptive Information such as -upstream-, -downstream-, -c~mposlte-, and any other relevant 
Information deemed appropriate by the Project Manager), are units provided and are they the correct 

. units, are any fractions that were not analyzed In specific samples Identified as such, does the data base 
Indicate that validation has been completed, are all validation qualifiers defined In footnotes, are the 
results for duplicate samples and the average values for duplicates provided If required on a project-
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specific basis, is the hardcopy database legible and suitable for photocopying If necessary, are 
quantltation or method detection limits provided for nondetected analytes, are the sample results 
segregated by matrix, are the Quality Control sample results provided. Additional requirements may be 
specified by the Project Manager during database task commencement. Upon completion of such 
Quality Assurance review, the Quality Assurance Reviewer shall attest that the review has been completed 
via the following statements: 

-Intermediate Database QA Review Completed By: __ ..-_____ on -1-1_: 

. -Data correct as provided In the attached summary. - or 

-Data incorrect as provided In the attached summary. Submitted for correctlon.-

Copies of such intermediate database reviews shall be placed in the Database Record File. Upon 
completion of the intermediate database review, the database shall be retumedfor correction (If 
necessary) by the ISMS (or designee), and shall undergo an ~ddltlonal Quality Assurance review to 
ensure that all necessary modifications have been made. Upon satisfactory completion of the revision 
process, the final attestation discussed In Section 5.9 must be printed on the final data base. 

5.11 Quality Assurance Records 

Quality. Assurance records for the Database Record File include the intermediate and final attestation 
copies discussed In the preceding two sections. 

6.0 RECORDS 

Records regarding database preparation and quality assurance review Include all those identified In the 
previous section. Upon completion of the database task, records from the file will be forwarded to the 
Project Manager for Inclusion in the project file, or will be placed In bankers boxes (or equivalent) for 
storage. The final records for storage shall Include the following minimum Information on placards 
placed on both the top and end of the storage box: 

Database Record File 
PROJECT NUMBER: 
SITE NAME: _.,..---_ 
DATE FILED: -1-1_ 
SUMMARY OF CONTENTS ENCLOSED 
BOX OF 

Project- or program-specific record keeping requirements shall take precedence over the record keeping 
requirements of this SOP. 

-
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PROJECT lUMBER _____ _ 

PWIIIIIG DATl _____ _ 

1. Provide a general description of the project (regulatory authority, media to be samples, approximate number of samples 
by media, analyses by media, data evaluation tasks required): 

2. Provide a general description of the sample nomenclature that will be used for samples collected· by Browr. & Root 
Environmental: 

3. Will historical data be entered In the database? Ves No 

4. Will historical data be used to define the nature and extent of contamination? Ves No 

5. Will historical data be used for risk assessment purposes? Ves No 

,6. How much historical data exists O.e., number of samplea by matrix, analysia by matrix)? 

019611/P 

7. In what format will the historical data be provided? Hardcopy 8ectronlc 

8. H historical data are in electronic form, what software was use~ and what la the format? 

9. H historical data are in hardcopy form, will Form I'a, summary tables, or reports be provided? Copies of historical data 
will be necessary to generate a budget estimate. 

10. Will Quality Assurance review of historical data be necessary? Vea No 
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11. If Quality Assurance review of historical data Is necessary, describe the scope of the Quality Assurance review: 

12. Will a GIS database be nepessary for the project? Yes No 

If so, Design engineering should be consulted for a budget estimate. 

. 13. What nomenclature has been (will be) used to Identify field duplicate samples? 

14. Will field duplicate results be averaged and presented as one result In the data base? Will they be presented as distinct 
results, or will both the average and the distinct results be presented? 

15. How will the average value for duplicate samples be determined on a matrlx-'Speclfic basis? 

16 . Ate any unvalldated data to be Included in the database? Yes No 

17. Will unvaJldated data be used for defining the nature and extent of contamination? Yes No 

18. Will unvaJldated data be used for risk assessment purposes? Yes No 

19. Ate any field screening data to be included In the database? Yea No 

20.- Will field screening data be used for defining the nature and extent of contamination? Yea No 

21. Will field screening data be used for risk assessment purposes? Yea No 

22- Will statistical correlation of laboratory and field screening data be necessary? Yea No 

23. . If a correlation exists between field screening and laboratory data, will Yea No 
the results of regression analysis be used to define nature and extent? 

24. If a correlation exists between field screening and laboratory data, will Yea No 
the results of regression analysis be used to support the risk assessment? 

25. Will field parameters be Included In the database (e.g., pH. conductance, te~perature)? Yea No 

28. Will statistical correlations be necessary for TCLP versus RA$/SAS data? Yea No 

e_ 
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27. Will statistical correlations be necessary for filtered versus unfiltered samples? 

28. Will any other statistical correlations be necessary? 

29. Are there wells that have been screened In different aquHers? 

30. Will data for various aquifers be segregated by depth? 

31. Can the sample nomenclature system be used to identHy wells in dHferent aquifers? 

32. Will samples from other matrices (SOil, sediment, or surface water) be segregated by depth? 

33. Can the sample nomenclature system be used to identHy depth-specificlty? 

34. Have any removal actions be performed at the site? . 

Ves No 

Ves No 

Ves No 

Ves No 

Ves No 

Ves No 

Ves No 

Ves No . 

If removal actions have been performed, plan and cross-sectional views reflecting the extent of the removal action must 
be provided. 

35. Will any composite sample results be included in the database? Ves No 

36. If composite samples are included how will they be used for the nature and extent of contamination? 

37. If composite samples are included how will they be used for the risk assessment? 

38. Will the site be segregated into Areas of Concem, Solid Waste Management Units, etc? Ves No 

39. Is the sample nomenclature adequate for such segregation? Ves No 

If the sample nomenclature is inadequate for assigning samples to an AOe or SWMU, the Project Manager or designee 
must provide a base map of tabular summary clearly delineating the relationship between each sample and each 
AOC/SWMU. 

40. Were any temporal samples collected (e.g., quarterly sampling of wells)? Ves No 

41. If tempor8J samples were collected, how will they be used to define the nature and extent of contamination? 

42. If temporal samples were coll~d, how will they be used to sUpport the risk assessment? 

43. Are State, Federal, or Regional criteria to be included in data summary tables? Ves No 
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44. Identify the criteria that must be presented in the summary tables. 

45. Will State, Federal, or Regional criteria be used to select COPCS? Ves No 

46. Identify the criteria to be used as COPC selection tools. 

47. Are filtered and unfiltered surface water samples differentiated? Ves,No 

48. If such samples are differentiated, how? 

49. Which of these samples will be used for the human health risk assessment? • Surface Water Filtered Unfiltered 
Groundwater Filtered Unfiltered 

-
SO. Which of these samples will be used for the ecological assessment? 

Surface Water Filtered Unfiltered 
Groundwater Filtered Unfiltered 

51. Will background data be Included In the database? Ves No 

-52. How are background samples identified? 

53. Will background results be used to support selection of COPes? Vea No 

54. What statistical analyaes will be required for the background data? 

55. Will background data be segregated by depth? Vea No 

56. What background matrices must be -segregated by depth? -

• 
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S7.. \MIat format will be used for data presentation (e.g., appendices and summary tables, comprehensive text tables, tag 
maps, isoconcentration contours, etc.)? 
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ATTACHMENT B 
HISTORICAL DATA FOR 

GROUNDWATER 

Investr!l1atlve Well Installation Laboratory Parameters 
Investigations Ide Iflcatlon Company & Date 09/82 11/82 01/83 02/83 04/83 

Groundwater Monitoring WES-OS-01-81 WES 09/14/81 C, 0, E· B F A 
Program (USACEWES, 1981). WES-OS-02-81 . WES 09/1S/81 C,O,E B F A 
~rOgeologlcallnvestlgatlon WE-OS-03-81 WES 09/16/81 C,O,E B F A 

Waste ~ISposal Sites at the WES-OS-04-81 (*) WES 10/01/81 C,O,E B F A NSWC Crane, Indiana 
OS-Q4A (**) (Dunbar, 1982). WES 1986 

Definition of Contaminated WES-OS-OS-81 WES 10/02/81 C,D,E B F A 
Groundwater Plumes at WES-OS-06-81 WES 10/10/81 C,O,E B F A 
Selected Waste Disposal . WES-OS-Q7-81 WES 10/20/81 C,D,E F A Sites; Draft (Dunbar, 1984). 

WES-OS-08-81 WES 11/04/81 C,D,E B F A 
U.S. DeJ't. of the Navy WES-OS-09-82 . WES 10/27/82 B 
IRP RFI Phase III 

WES-OS-10-82 WES 10/27/82 B Groundwater Investigations for 
NSWC Crane, Indiana WES-OS.11-82 WES 10/29/82 B 
Old Bum Pit; U.S. Army Corps 

WES-OS-12-82 WES 10/30/82 B of Engineers; WES 
(June 1991). . WES-OS-13-82 WES 11/01/82 B 

WES-OS-14-83 WES 01/10/83 B 
WES-OS-1S-83 WES 01/11/83 B G 
WES-QS-16-83 WES 01111/83 B 
WES-OS-17 -83 WES 02/02/82 B G 
WES-OS-18-83 WES 02/03/83 B G 
WES-OS-19-83 WES 02/03/83 B G 

fl Or~'nal contaminated well yielding highest concentrations of contaminants. -
**) . Re acement well. . 

Metals, chloride, specific conductance, TOC, phenols, sulfate, TaX, pH. 
B ~~ . 
C . Metals, fluoride, nitrate-nitrate, pest., chlorinated herbicides, GRA/GRB, chloride, phenols, sulfate, pH specific conductance, TOC, TaX. 
0 GRA. . 
E GRB. 
F Metals. 
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Tetra Tech NUS, Inc. 

SCUTHDIV CLEAN Field Quality Assurance Audit 

CTC 19 - Crane Landfarm 

Site: 

Location: 

Audit Oate(s): 

Auditor: 

Task Order Manager: 

Field Operation Leader: 

Site Safety Office: 

Other TtNUS persons present on site: 

Subcontract personnel present on site: 

Project Description: Redevelop and sample the 7 wells that were installed at this SWMU for volatile 
organics, mercury (total and dissolved),Appendix 9 metals (total and dissolved), cyanide, nitrate/nitrite, 
hexavalent chromium, ammonia, phosphorous, and total kjeldahl nitrogen. Sampling is to be conducted 
for 5 rounds. Information is required to complete the Phase II·Groundwater RFI for this unit. 
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FIELD DATA FILE REVIEW: 

Project Planning Documents:....:.W....:...o.::..;r....:...k;....P_I.:....an--.:...a.:..;.nd.:;,..,...:Q=..A....:...P.:..;.P _______________ _ • 
Current Field Forms: ---------------------------

Subcontract Specifications: ---------------------------

SAMPLING & ANALYSIS REVIEW: 

Secure Sample Storage: ________________________ _ 

Task Modification Field Records Utilized: ----------------------

'Sample Custody: ____________________________ _ 

Instrument Calibration: Check Hach Test Kits for hexavalent chromium analysis:..-____ _ • 
Decontamination Fluids: -----------------------------

General Cleanliness: --------------------------

Field Preservation: ---------------------------

Field/Site Log Book Review: -------------------------

• 
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MEDIA-SPECIFIC SAMPLING PROCEDURES/EQUIPMENT: 

• Groundwater: Refer to Section 2.3 of the Work Plan for specific items to check . 

Notes: 

IDW: --------------------------------------------------------------

• 
Air Monitoring: 

----------~--------~---------------------------------

QA Sampling/Frequency: -----------------------------------------------

Equipment Storage: ----------------------------------------------------

Packaging & Shipping: ________________________________ ..,..-______________ __ 

• 
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OTHER FIELD INVESTIGATION ACTIVITIES: • (Surveying, GPS, lab analysis, field screening, aquifer testing, etc.): 

FIELD EQUIPMENT CONDITION: 

(safety switches, ropes, cables, surveying, field analysis, screening, etc.): 

• 
lOW MANAGEMENT: 

(Management, cleanliness, security, location, etc.): _______________ _ 

• 
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DECONTAMINATION: 

• Solutions (solvents, acids, soap, water, etc.): __________________ _ 

Sampling Equipment _________________________ _ 

• Decon Area: 
---------~----------------------

Other: 
-------------------~------------

• 
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ADDITIONAL COMMENTS: 

• 

• 
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RECOMENDATIONS: 

• 

•• 
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RESOLUTION: J'. " 

• 
Auditor: Date: ----------------------------------- ----------------
Field Operation Leader: Date: ----------------------- ----------------
Task Order Manager: ________________________ _ Date: ----------------

Distribution: 

Task Order Manager: -----------------------------------------------------
Program Deputy/PMO File: ------------------------------------------------
QA Officer: 

------~----------------------------------------------------
Other: ----------------------------------------------------------------
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