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1. INTRODUCTION 

1.1. OVERVIEW 

Quality assurance is a system of measures taken to ensure that a desired’product meets a defined level of 

quality. This Qualty Assurance Project Plan (QAPP) presents the system of quality assurance to be 

implemented for the Operable Unit 3 Limited Field Investigation at the Mound Plant. The plan provides 

specific procedures that delineate how field and laboratory data of known and accepted quality will be 

generated. 

A system of quality assurance consists of two elements: quality control and quality assessment. Quality 

control is a system of procedures performed to control the quality of the product, usually with defined 

standards of performance for those procedures. Quality assessment is a program of activities to evaluate 

the performance of implemented quallty control procedures and the quality of the product. 

This QAPP describes the standards of performance, defined as acceptance criteria, for quality control 

checks as presented in section 3. This QAPP also describes the qualty control procedures for sampling 

activities (sampling procedures in section 4 and sample custody in section 5), for field screening and field 

measurements (section 6), and for laboratory analyses (section 6). Quality control procedures for 

calibration of field and laboratory instrumentation are outlined in section 7. Specific quality control steps, 

defined as quality control checks, for these activities are discussed in section 8. The procedures for data 

reduction, validation, and reporting are included in section 9. As part of the quality control program, 

preventive maintenance procedures for equipment and instrumentation are summarized in section 1 1. 

Corrective actions for the planned field and laboratory activities are necessary for a quality control program 

in order to keep the quality of generated data under control. The corrective actions for these activities are 

provided in section 13. 

Quality assessment activities for this investigation include evaluation of field and laboratory quality control 

data, performance and system audits, and issuing of quallty assurance reports to management. 

Procedures for these activities are described in sections 10, 12, and 14, respectively. 

In fulfilling its role of ensuring that the goals of the project are met, the quality assurance program relies on 

the structure of the project organization and on the effectiveness of key individuals in carrying out their 

responsibilities. This report describes the project organization and identifies the individuals who are 

responsible for assessing the collection and generation of data and for ensuring that this data is of defined 

quality. This organizational structure and the defined responsibilities are provided in section 2. a 
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1.2. PROJECT DESCRIPTION 

Operable Unit 3 includes 22 potential release sites at Mound Plant for which there are little or no data 

currently available. The objectives of the Operable Unit 3 Limited Field Investigation are to develop a 

conceptual site model, enhance the scoping effort, and provide adequate data to write the work plan (EPA 

1!388a). Furthermore, the Federal Facility Agreement between the U.S. Department of Energy (DOE) and 

the U.S. Environmental Protection Agency (EPA) states the following: 

Based on the results of these studies, potential release sites will either be eliminated 
from further investigation or carried forward into the Remedial 
I nvestigation/Feasibility Study (RI /FS). 

Therefore, an additional objective of this limited field investigation is to collect sufficient data to eliminate 

any of the Miscellaneous Sites from further consideration, collect sufficient data to combine any site with 

another appropriate Mound Plant Operable Unit, or determine that an addendum will be prepared to the 

Operable Unit 3 Work Plan to address additional site characterization of any Mound Plant Miscellaneous 

Site. 

This is a limited field investigation; therefore, it focuses primarily on source identification and 

characterization and does not include all elements of an RI/FS. For example, characterization of 

hydrogeology and groundwater- contamination is generally not addressed by the work proposed in this 

plan. Such elements would be included in a follow-up RI/FS work plan if further investigation is deemed 

necessary. I 

a 

The following sections present summaries of the background information concerning the 22 potential 

release sites included in Operable Unit 3. It should be noted that little or no past data are available for most 

of these sites. The data that are available are discussed in the Operable Unit 3 Limited Field Investigation 

Work Plan, which also presents the proposed sampling for this investigation. Figure 1.1 shows the 

locations and approximate sizes of the Operable Unit 3 potential release sites. More detailed figures are 

presented in the Operable Unit 3 Limited Field Investigation Work Plan. 

1.2.1. Paint Shop Area 

The paint shop area is located on the Mound Plant Main Hill, southeast of Building M (Figure 1.1). This site 

covers approximately 3,600 ff? of surface area, most of which is covered by asphalt. Historically, paint 

shop wastes were placed at the Area B landfill (DOE 1989)  prior to offsite disposal by a contractor (DOE 
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1986). However, it is possible that leaks or spills could have contaminated the local area around the paint 

shop (DOE 1986). Currently, at least one 55-gallon drum of materials (potentially consisting of waste) is 

located at the paint shop building. The type or quantity of contaminants that may have been released onto 

soils in this area is not known. No environmental samples have been collected at the paint shop area. 

1.2.2. Powerhouse Area 

The powerhouse fuel tank area is located on the Main Hill, immediately east of Building P (the powerhouse) 

and northeast of the paint shop area (Figure 1.1). Stained soils are present in the powerhouse area, 

indicating that spills have occurred. A spill of No. 2 fuel oil (approximately 20 ft2 in size) has been reported, 

but a search of available documents has not substantiated this information. Fuel oil contamination of the 

area may have resulted from leakage of fuel from four 25,000-gallon tanks located at Building P. No 

environmental samples have been collected at the powerhouse area. 

1.2.3. WD Buildina Drum Staaincr Area 

The WD Building drum staging area is located at the southwest corner of the WD Building (Figure 1.1). 

Both empty and partially filled 55-gallon drums are staged in this area. The drum staging area is under lain 

by a a concrete pad, which slopes to the south to drain precipitation runoff. There is no curbing on the pad 

to prevent runoff from discharging to the south. 
0 

The radioactive/mixed waste storage area, Limited Action Sites, Operable Unit 7 (not part of this site, but 

adjacent to it inside the WD Building) stores radioactive/mixed wastes including scintillation vials and 

acid/base waste, polychlorinated biphenyls (PCBs), lead, uranium, thorium, mercury, ethylene glycol, oils, 

paint thinner, and mixed unknown chemicals. Materials at the WD Building drum staging area may not 

include all of these materials and no inventory is available. But in 1988 it was reported that some of the 

open drums in the drum staging area contain small pieces of glass from the glass melter furnace. The 

waste in these drums are exposed to precipitation. Stains have been observed extending from the 

concrete pad to the adjacent soil. However, no environmental samples have been collected at the WD 

Building drum staging area. 

1.2.4. Glass Melter Room Sume 

The glass melter room sump is a concrete unit located in the WD Building annex, beneath the glass melter 

furnace (Figure 1.1). The furnace is proposed for use as an incinerator for various hazardous wastes and 

radioactive mixed wastes generated by onsite activities. Mound Plant is currently in the process of 
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glass melter furnace. To date, only test burns have been conducted in this furnace. Floor drains discharge 

wash water from the floor beneath the furnace to the sump. The sump is approximately 4 ft in diameter and 

8 ft deep and is covered. The sump was also used to collect wastewater from several drains originating 

from the glass melter's off-gas treatment system and wash water from the floor of the glass melter room. 

Mound Plant personnel describe the sump as being plugged and therefore not capable of being operated 

at top efficiency. Potential contamination of the sump may be associated with wastewater being treated by 

the off-gas treatment system and floor wash water (RFA 1988). No samples have been taken of the liquid 

in the sump. 

1.2.5. Buildina 51 Waste Solvent Tank 

The Building 51 waste solvent tank is located adjacent to Building 51 in the valley between Main Hill and 

SM/PP Hill (Figure 1.1). The tank was used from 1970 until the waste solvent incinerator was dismantled in 

1972 (RFA 1988). The 1,000-gallon tank was used to store waste organic solvents from various Mound 

Plant processes and may have included some metals, radioactive contaminants, or PCBs, depending on 

how the solvents were used. 

The Building 51 solvent storage tank was removed as part of the Mound Plant underground tank program 

in December 1990. Prior to the removal, notice was provided to the Ohio EPA Bureau of Underground 

Storage Tank Regulation. In addition, notice was provided to the Ohio EPA RCRA Section that the Building 

51 tank was being removed as an RCRA closure. A closure plan for the tanks was included as part of the 

notice. 

- 

0 ' 

The closure plan for the tanks included provision for sampling and analysis of soils, and samples were 

collected. As of January 1991, a closure report, including discussion of sampling and analysis, was in 

preparation. The sampling and analysis plan for soil samples collected during the tank removals was not 

reviewed by the EPA Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) 

group nor was it reviewed by the Ohio EPA Office of Corrective Actions, and the acceptability of the data to 

those entities has not been determined. Also, the regulatory status of the tanks, Le., whether they should 

be included in the CERCLA program, is under evaluation. Therefore, it is not clear whether additional 

sampling and analysis are needed to fulfill CERCLA objectives, and the proposed sampling and analysis 

specifications in the work plan has been included as a contingency. 
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@ 1.2.6. Buildina 61 Former Heaw Eauipment Area 

Building 61, the Mound Plant shipping and receiving center, is located in the upper valley between the Main 

Hill and SM/PP Hill in the northeastern portion of Mound Plant (Figure 1.1). It was used as a heavy 

equipment staging area in the early decades of plant operations (40s and 50s) and predates the 

construction of Building 61. Because the Building 61 area was used for the staging of heavy equipment, 

the area could have been used for dumping waste oil; however, no spills or waste disposals have been 

documented (DOE 1986). No environmental samples have been collected in or around Building 61. 

1.2.7. Buildina 27 Sites 

There are three Building 27 sites: the solvent storage area, the concrete flume, and the sump. All three are 

located behind (south of) Building 27 (Figure 1.1). These sites are discussed together in the Operable Unit 

3 Work Plan because they are adjacent to each other and received the same wastewater stream, which 

contained acetone, ethanol, and high explosives. The primary waste liquid was acetone. The concrete 

flume and the solvent storage area are still active and receive the wastewater. The sump is inactive, but 

would receive wastewater if the concrete flume overflowed. No evidence of leaks or spills has been 

observed or reported at the Building 27 sites. No environmental samples have been taken at any of these 

sites. a 
The Building 27 solvent storage area is currently in service. It consists of three or four 55-gallon covered 

drums on a concrete pad. The drums receive Building 27-generated wastewater that was formerly 

discharged into a sump or leach pit. Filled drums are transported from this area to the hazardous waste 

storage area once a week. The drums appeared to be in good condition and no evidence of releases was 

observed during a RCRA visual site inspection. 

The concrete flume was formerly used to convey wastewater from inside Building 27 to the Building 27 

sump. Since the sump was taken out of service, the wastewater in the concrete flume has been pumped 

into drums at the Building 27 solvent storage area. The flume is still in service and wastewater is pumped 

from it into the drums twice daily. If overflows occur, the wastewater will drain into the Building 27 sump 

located downstream of the flume. The flume is an in-ground structure measuring approximately 20 ft long, 

10 inches wide, and 12 inches deep. The capacity of the flume is approximately 100 gallons. The bottom 

and sidewalls of the flume are constructed of concrete, and it is covered with a metal lid. 

The Building 27- sump is an inactive pit. It is approximately 6 ft long, 3 ft wide, and 4 ft deep, lined with 

concrete and covered with a metal lid. The sump was used to collect wastewater from Building 27, to filter 0 
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it to remove suspended contaminants, and to discharge the effluent to the Building 27 leach pit. Sump 

effluent was discharged by gravty through an underground pipeline. The leach pit is located 

approximately 200 ft west of the sump. The sump was dredged every three to four years to remove 

accumulated sludge. This sludge and the spent filters were destroyed onsite by thermal treatment. 

The sump has been out of service since 1985. Wastewater currently generated at Building 27 does not 

now reach the sump, but is held in the flume and drummed. No releases have been documented other 

than discharge to the leach pits and no evidence of releases was observed during a visual site inspection 

(RFA 1988). The sump was observed to contain only rainwater, and the concrete liner appeared to be in 

good condition. 

1.2.8. Area I. Buildinas 1 and 27 Leach Pits 

Area I consists of two unlined leach pits (infiltration/evaporation basins): the Building 1 leach pit, located 

southwest of Building 1 near the plant drainage ditch, and the Building 27 leach pit, located southwest of 

Building 27 and behind (south of) Building 42 (Figure 1.1). 

The Building 1 leach pit is approximately 5 ft deep and triangular in shape. Two sides of the pit are 

approximately 75 ft long and the third side is approximately 50 ft long. The Building 1 leach pit was put into 

use in the early 1960s. Wastewater entered the Building 1 leach pit through three pipes: one for routine 

discharge from Building 43; the second for overflow from Building 43; and the third from the Building 1 

sump and storm drains. All three of these pipes are still in place; however, the Building 1 leach pit 

presently receives water from only the Building 1 storm drains. 

The Building 27 leach pit is approximately 3'ft deep and square in shape with approximate measurements 

of 15 ft long by 15 ft wide. The Building 27 leach pit was used in the early 1960s. Wastewater entered the 

Building 27 leach pit through a single underground pipe from the Building 27 sump to the center of the pit. 

This pipe is still in place; however, the Building 27 leach pit was closed in 1985 and receives no wastewater 

through the pipe. 

Because there were no drains in either leach pit, the liquid fraction of the wastewater discharged into the 

A leach pits infiltrated the ground or evaporated (DOE 1987). The Building 1 leach pit, however, contained a 

standpipe through which excess liquids could be discharged to the plant drainage ditch. A series of 

historical aerial photographs show that the Building 27 leach pit was consistently full, while the Building 1 

leach pit was consistently empty. The plant drainage ditch is being addressed under the Site-Wide 

investigation, Operable Unit 9. 0 
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The Area I leach pits received similar wastewater streams, which contained acetone, ethanol, and high 

explosives. The primary waste liquid in the wastewater was acetone. The leach pits are probable sources 

of contaminants to the environment because the wastewater had the potential to infiltrate the subsurface at 

these locations. 

1.2.9. Buildina 34 Sites 

Three Building 34 sites - the oil burn structure, the fire-fighting training facility pits, and the Building 34 

aviation fuel tank - are located in the area bounded by the overflow pond to the south, the retention basins 

to the northwest, and Building 34 to the northeast (Figure 1.1). Petroleum products were used or stored at 

all of these sites (RFA 1988). 

The oil burn structure is an open-topped, in-ground pit, formerly used to test shipping containers by 

subjecting them to a fuel fire for 15 minutes. The pit has brick-lined walls, approximately 10 ft on each side 

and 8 ft deep. The bottom of the pit is concrete (thickness of concrete unknown). The structure was taken 

out of service in 1979 (RFA 1988). An unknown liquid has been observed in the bottom of the structure, 

and vegetation has been observed growing through the seams in the concrete. Jet fuel (JP-4) used for the 

burns was stored in the Building 34 aviation fuel tank located approximately 50 ft from the oil burn 

structure. 

The fire-fighting training facility consists of two concrete pits: one approximately 10 ft long by 10 ft wide by 

1 ft deep, and the other approximately 20 ft long by 10 ft wide by 1 ft deep. Black residue and rainwater 

have been observed in the smaller pit and the soil surrounding this pit shows black staining. Black residue 

has been observed on the larger pit but standing rainwater has not. Three to five gallons of diesel fuel were 

used to create fires for fire-fighting training purposes. The fires were extinguished with water from a nearby 

hydrant. 

The aviation fuel tank is a 350- to 400-gallon underground storage tank, which historically supplied fuel to 

the nearby oil burn structure. The tank was put into service in the early 1970s and was removed from 

service in 1979. In 1988, approximately 250 gallons of fuel remained in the tank. 

Mound Plant has an ongoing program to remove underground storage tanks as a "best management 

practice." Many tanks are being removed years in advance of the time required by regulation. The Building 

34 aviation fuel tank was removed as part of the Mound Plant underground tank program in December 

1990. Prior to the removal, notice was provided to the Ohio EPA Bureau of Underground Storage-Tank 

Regulation. In addition, notice was provided to the Ohio EPA RCRA Section that the Building 51 tank was 

being removed as an RCRA closure. A closure plan for the tank was included as part of the notice. 



Quality Assurance Project Plan 
Mound Plant, Miscellaneous Sites, Operable Unit 3 
Revision 2 
Section: 1 
Date: February 1991 
Page 1-9 

The closure plan for the tank included provision for sampling and analysis of soils, and samples were 

collected. As of January 1991, a closure report, including discussion of sampling and analysis, was in 

preparation. The sampling and analysis plan for soil samples collected during the tank removal was not 

reviewed by the EPA CERCLA group nor was it reviewed by the Ohio EPA Office of Corrective Actions, and 

the acceptability of the data to those entities has not been determined. Also, the regulatory status of the 

tank, i.e., whether it should be included in the CERCLA program, is under evaluation. Therefore, it is not 

clear whether additional sampling and analysis is needed to fulfill CERCLA objectives, and the proposed 

sampling and analysis specifications in the work plan have been included as a contingency., 

0 

Aviation fuel was stored at the Building 34 aviation fuel tank and was used in test-burning operations at the 

oil burn structure. Components of aviation fuel include the VOCs benzene, toluene, ethylbenzene, and 

xylenes. Diesel fuel was used in the fire-fighting training pits to create demonstration fires. Approximately 

300 gallons of diesel fuel were used at the facility in 1987 at a rate of 3 to 5 gallons per demonstration. 

The VOCs benzene, toluene, ethylbenzene, and xylenes are only minor components of diesel fuel. 

Semivolatile organic compounds such as naphthalene and other polynuclear aromatic compounds are 

major components of diesel fuel. 

e 1.2.10. Area C. Waste Storaae Area 

Area C is located in the lower central valley at Mound Plant. The area is estimated to have measured up to 

200 ft by 150 ft and was low land located beside the plant drainage ditch. In the 1950% Area C was used 

for disposal of lithium carbonate containers (RFA 1988). Subsequent to its use for disposal of the 

containers, fill was added to the natural topography at Area C. As a result, the exact location of Area C is 

under some question, but its approximate location is immediately east of Building 34 and northeast of the 

. overflow pond (Figure 1.1). 

The thickness of the fill added to Area C has been estimated using ground-penetrating radar (GPR) data. It 

is estimated to range from about 0 ft at the east end of the area, to a maximum of 9 ft in the middle, to a 

depth of 4 ft at the west end of the area. Currently, Area C is a grassy open field that is used as a 

contractors’ equipment yard. Semi-trailers, rebar, and other non-hazardous materials are staged in the 

area. 

The lithium containers placed in Area C during the 1950s potentially contain residual lithium carbonate. In 

addition, small quantities of other wastes could possibly have been placed in this area (DOE 1!386), but the 

nature (volumes and types) of any other wastes is unknown. 0 
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Area 13 with polonium-210-contaminated-wood. The wood was burned in 1950, and the remaining metal 

debris moved to Area C. Any residual polonium-210 in the debris moved to Area C would have decayed 

since 1950 because polonium-210 has a half-life of 138.4 days. Area 13 is being addressed under 

Radioactively Contaminated Soils (Operable Unit 5). Some of the anomalies detected during the GPR 

survey in Area C (described below) may represent the lithium containers or metal from Area 13. 

1.2.11. Area H 

Area H is located near Building 53, in the southwestern portion of the SM/PP Hill at Mound Plant 

(Figure 1.1) (DOE 1986). There are four separate sites within the boundaries of Area H: the pyrotechnic 

waste disposal area, the trash burner, the thermal treatment unit, and the pyrotechnic waste shed. These 

sites are grouped in one area because of the similar nature of the potential contaminants at the sites 

(pyrotechnic materials) and because the investigations of the sites overlap each other due to their close 

proximity. These sites are described below. 

The pyrotechnic waste disposal area includes the area that was formerly used for disposal of pyrotechnic 

materials in solution (RFA 1988). The area is reported to be adjacent to the southern fence line of the area. 

Wastewater containing dissolved pyrotechnic materials was last disposed of in this area in 1985. The 

filtrate containing small amounts of dissolved pyrotechnic materials was poured on the ground. 

The trash burner (crucible) is an inactive unit (dismantled in 1988) located in Area H, east of Building 90 on 

the SM/PP Hill (Figure 1.1). The trash burner was enclosed in a 4-ft by 4-ft by 4 4  metal box (cubicle) and 

a 104 by 104 by 124 high chain-link fence enclosure. A screen gate over the box prohibited releases of 

large particulate matter to the atmosphere. The box was underlain by concrete. 

Waste burned or detonated at the trash burner included mild detonating fuses, pyrotechnic materials, small 

amounts of explosives, and cardboard contaminated with explosives, pentramine cobalt (111) perchlorate, 

and thermite powder; wastes may also contain organic solvents such as acetone and Freon”’. The trash 

burner was used to burn up to 40 pounds of high explosives trash per event. The ash was collected in a 

55-gallon drum adjacent to the trash burner. 

, The thermal treatment unit is located east of Building 90 in Area H (Figure 1.1). The thermal treatment unit 

is an active unit operated on a batch basis. The unit consists of a 55-gallon drum located inside a 10-ft by 

104 by 10-ft concrete cubicle, covered with a metal screen roof. The concrete walls are lined with 4-inch- 

thick steel plate. The floor of the cubicle is covered with sand. Wastes are detonated remotely from an 
/ 

0 
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adjacent building. The drum is mounted on fire brick and cooled during the burn by a surrounding base 

filled with water and antifreeze. 

The pyrotechnic waste shed is a temporary storage area for pyrotechnic waste prior to thermal destruction. 

The shed is constructed on a concrete pad without a curb. The unit is still in service. The dimensions of 

the shed are 15 ft by 9 ft, with 7-ft-high chain-link fence side walls. The roof is constructed of 18-gauge 

galvanized corrugated steel. Contaminated trash and pyrotechnic wastes are saturated with mineral oil, 

double-bagged, and sealed in a metal can. Pyrotechnical components are stored in non-propagating trays 

inside a metal suitcase. 

1.2.12. Waste Oil Drum Field Area 

The waste oil drum field is an inactive site located northeast of Building 21 and southeast of Area H on 

SM/PP Hill (Figure 1.1). The area was approximately 50 ft by 100 ft (5,000 f?) and contained drums. With 

approval of the EPA, 55-gallon drums were temporarily stored on pallets above the soil during an interim 

period between dismantling of the previous hazardous waste storage facility (Old Building 72) and 

completion of the new building. The drums were moved to the hazardous waste storage area of the 

Limited Action Sites, Operable Unit 7, when it was completed. 

Drums at the south end of the drum field contained waste oil; drums at the north end contained metal- 

plating shop waste, solvents, explosive/solvent waste, batteries, kitchen grease, herbicides, photographic 

solutions, epoxy resins, lab chemicals, ethylene glycol, scintillation vials (less than 50 Ci/liter), and other 

unknown chemical wastes. Stained soil has reportedly been observed at one location at the southern end 

of the area, but no stains were observed during a 1988 site inspection. No environmental samples have 

been collected in this area. 

1.2.13. Old Firina Ranae Drum Storacle Site 

The old firing range drum storage site is located west of Building 105 on SM/PP Hill (Figure 1.1). The area 

is approximately 150 ft by 100 ft (15,000 f?) and was used for drum storage in the 1960s. The exact 

number of drums that were stored in this area and whether the drums leaked are unknown. In the 1970% 

the drums were moved to the hazardous waste storage area of the Limited Action Sites, Operable Unit 7. 

No environmental samples have been taken in this area. 
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’ 1.2.14. Farm Trash Area (Previous Owner) 

The farm trash area is located near the southwest corner of the undeveloped Mound Plant property 

(Figure 1.1). It is the former location of a residence that was razed when the DOE purchased the property 

in 1981. The site is about 500 ft north of Benner Road and approximately 500 ft-east of the western edge of 

the Mound Plant property. 

The farm trash area covers less than an acre. It was used to receive trash, tires, and household debris 

when the farm was in use. Mound Plant has never used this area for trash disposal. It is characterized by a 

lack of vegetation and local dark stains on soil near the assumed eastern edge of the dump. The source of 

the stains is not known but they are probably related to farm vehicle maintenance. No environmental 

samples have been collected in this area. 

1.2.1 5. Underaround Sewer Lines 

The underground sewer lines located throughout the Mound Plant are used to convey sanitary and 

industrial wastewater and storm runoff from plant sites to the sewage disposal building area (Building 57, of 

Operable Unit 5, Radioactively Contaminated Soils). The sewer lines are constructed of cast iron, ductile 

iron, vitrified clay, steel pipe, polyvinyl chloride (PVC) pipe, or concrete with diameters ranging from 4 to 12 

inches. 

The sludge currently produced from the wastewater treatment is known to contain plutonium-238 but it 

does not exhibit hazardous characteristics. Sampling of the sludge in August 1990 by the Mound Plant 

Waste Management Department confirmed the absence of leachable contaminants above regulatory levels 

(unpublished data). Sources of wastewater conveyed through the underground sewer lines include rest 

rooms, showers, laundry facilities, laboratory sinks, and rinses from a small metal-refinishing operation. 

Some of the laboratory sinks have reportedly received small amounts of solvents, photographic solution, 

acids, and bases. 

A TV-screening survey was performed by Mound Plant personnel on the underground sewer lines to define 

sections of sewer lines that need to be repaired or replaced. If a sewer line was found to be damaged or 

broken and it was decided that the line would be repaired instead of replaced, a fiberglass-like material 

(insituform) was used to repair the line. For each repair, a sleeve of the fiberglass-like material was driien 

into the pipe by adding pressurized water to the line. This forced the material to conform and adhere to the 

pipe sidewall. 
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The Limited Field Investigation Work Plan discusses the scope of work and rationale for sampling and 

analysis for Operable Unit 3. The parameters to be analyzed are designed to determine the presence of 

contaminants in representative samples, including the presence of unexpected contaminants. The 

selected laboratory methods of analysis for these parameters will be performed under the EPA's Contract 

Laboratory Program (CLP) where appropriate and using approved and known methodologies where 

available. 

Objectives for data quality are discussed in the following sections of this QAPP. However, analytical levels, 

as defined by EPAs "Data Quality Objectives for Remedial Response Activities" (EPA 1987), may be 

assigned to the planned analyses. These analytical levels were designed by the EPA to serve as guidance 

for obtaining data of appropriate quality for its intended use. A general description of the typical types of 

analyses performed, the types of data uses, the limitations, and a generic description of data quality are 

provided for each analytical level (I, II, Ill, IV, and V) in the EPA guidance. These analytical levels have been 

applied to each set of parameters to be analyzed and are presented in Table 1.1 for each task of the 

investigation. The purpose for data collection and the media to be investigated for each task are also 

included in this table. -Project schedule is provided as Table 1-2. 
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2. PROJECT ORGANIZATION AND RESPONSIBILITY 

2.1. OPERATIONAL RESPONSIBILITIES 

Mound Plant was placed on the National Priorrty List in November, 1989.- Therefore, environmental 

investigations are being performed under the guidelines of the EPA’s Superfund Program. Because the 

facility is owned by DOE, it is the lead federal agency for the Mound Plant Environmental Restoration (ER) 

Program investigations, in conjunction with Mound EG&G Applied Technologies, which operates the facility 

for the DOE. Regulatory authority is provided by the EPA and the Ohio EPA. EPA Region V is responsible 

for the final review and approval of this QAPP. Additional review and approval must be received from the 

Ohio EPA remedial project manager, the DOE remedial project manager, and the Mound Plant ER Program 

Manager. EPA Region V Central Regional Laboratory and/or EPA Central District will also perform external 

system and performance audits of both the laboratories performing the analyses and field activities. Figure 

2.1 summarizes the organizational structure for the Operable Unit 3 Limited Field Investigation. 

The Operable Unit 3 limited field investigation will be performed by Roy F. Weston, Inc., a subcontractor 

designated by the ER Program Technical Support Office (TSO), which is the Los Alarnos National 

Laboratory. The ER Program TSO is on contract to the DOE Albuquerque Operations Office and provides 

technical support for the ER Program at Mound Plant. Final data review/assessment will also be 

performed by Roy F. Weston, Inc. 

@ 

Laboratory analyses will be performed by the International Technology Corporation (IT) Analytical Services 

Mixed Waste Laboratory in Oak Ridge, TN and the IT Analytical Services Laboratory in Knoxville, TN. 

Responsibilities within the IT Laboratories are described in subsection 2.2. Screening of soil samples for 

plutonium-238 and thorium-232 will be performed at the Mound Plant Soil Screening Facility operated by 

EG&G. 

2.2. FIELD TEAM RESPONSIBILITIES 

The subcontractor field team responsibilities for the Operable Unit 3 Limited Field Investigation will consist 

of performing the field activiies specified in the Operable Unit 3 Work Plan. The field team will have four 

identified positions; the field team leader, site health and safety coordinator (SHSC), field technicians and 

sample document control administrator. The field team leader is responsible for directing the field activities 

specified in the Work Plan and communicates progress and any issues to the subcontractor site manager. 
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Figure 2.1. Operable Unit 3 organizational chart. 
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@ The SHSC is responsible for ensuring that the health and safety guidelines specified in the Health and 

Safety Plan are followed. He/she will be trained in first aid and CPR. It is the responsibility of the SHSC to 

make sure safe work practices are implemented and to report all incidents which occur during the field 

activities. 

The field technicians are responsible for conducting the field activities as specified in the Work Plan under 

the supervision of the field team leader. 

A member of the field team will be designated the Sample Document Control Administrator. He/she will be 

responsible for tracking the locations sampled and for ensuring that samples are properly labelled and 

documented prior to shipment to the laboratory. The administrator ensures that the sample control 

procedures specified in this QAPP are followed. 

2.3. LABORATORY RESPONSIBILITIES 

Laboratory responsibilities for the Operable Unit 3 Limited Field Investigation will consist of performing 

analytical services according to guidelines presented in this QAPP, reporting all laboratory - 
nonconformances should they occur, and transmitting quality-assured data packages. The IT Analytical 

Services Laboratory in Knoxville, Tennessee, and in Earth City, Missouri will perform all nonradiological 

analyses for this project, while the IT Mixed Waste Laboratory in Oak Ridge, Tennessee, will perform all 

radiochemical and mixed waste analyses. This section identifies the various positions within the analytical 

laboratories and the specific responsibilities of each for the implementation of the quality assurance 

program and the completion of quality control activities. Specific sections of the IT laboratories’ Quality 

Assurance Manuals are referenced throughout this QAPP. The IT Quality Assurance Manuals that apply to 

individual IT analytical laboratories and are designed as supplements to the IT Analytical Services 

Corporate Quality Assurance Manual. The February 1988 Revision 1 manual for IT Analytical Services is 

still current. The quality assurance program defined in this QAPP takes precedence over equivalent 

sections in the IT Analytical Services Quality Assurance Manuals, unless otherwise referenced. It should be 

noted that several sections in the IT Analytical Services Quality Assurance Manuals are not applicable to 

the Operable Unit 3 Limited Field Investigation. Sections of the quality assurance manuals will be 

referenced in this QAPP where they directly apply and when more information is available in the manuals. 

These sections are included as Appendix A through D of this QAPP. 
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2.3.1. IT Analvtical Leboratorv Qualitv-Assurance-Related ResDonsibilities 

- The laboratory director shall 

- report directly to the Vice President of IT Analytical Services; 

- periodically determine the effectiveness of the quality assurance program in 
the laboratory; and 

- approve the laboratory-specific 
Manual, project-specific manuals, 
and revisions. 

The laboratory manager shall 

- approve the laboratory-specific 

attachment to the Quality Assurance 
Standard Operating Procedures (SOPS), 

attachment to the Quality Assurance 
Manual, project-specific-manuals, SOPs, and all revisions; 

- implement the quality assurance program within the laboratory; 

- supervise routine quality control activities within the laboratory; 

- recommend changes in the quality assurance program to the IT Analytical 
Services quality assurance/qualrty control director; 

- approve all reports issued by the laboratory; 

- maintain current laboratory organization chart; 

- manage laboratory daily analytical operations; and 

- supervise sample storage facilities. 

- The technical director shall 
, 

- provide technical overview of laboratory activities; 

- define and oversee training program; 

- serve as an "in-house" consultant for the applicability of general quality 
control practices to specific needs; 

- evaluate new analytical techniques, procedures, instrumentation, and 
quality control procedures and provide recommendations to the laboratory 
manager; 

- define calibration programs for instrumentation within the laboratory; 

- define and oversee instrument preventive maintenance program and 
schedule; 

- supervise the veriiication of software for data processing; and 
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- recommend standards for purchasing instruments, equipment, reagents, 
gases, and chemicals. 

- The quality assurance coordinator shall 

- prepare quality control standards, insert quality control samples into the 
laboratory sample stream, and review results; 

- perform statistical analyses using results of quality control sample analyses; 

- notify the laboratory manager of out-of-control or biased situations; 

- report nonconformances to the IT Analytical Services quality 
assurance/quality control director if the situation is not corrected within the 
laboratory; 

- assist in the Performance of quality assurance audits and perform quality 
control audits: 

- establish and supervise the laboratory quality assurance training program; 

- supervise the maintenance of laboratory records; 

- monitor implementation of the quality assurance program; 

- perform an annual review of quality assurance manual and procedures; and 

- serve as focal point for the reporting and disposition of nonconformances. 

- Group leaders shall 

- serve as lead analysts within the laboratory group to which they are 
assigned (group meaning a division of people in the lab who perform work 
of a similar nature or in a specific area); 

- organize and schedule the analytical testing program with consideration for 
sample-holding times; 

- review all analytical data and submit to the laboratory manager for approval; 

- implement data verification procedures; 

- assign analysts for data processing and validation activities; 

- evaluate instrument performance and supervise instrument calibration and 
preventive maintenance programs; 

- report out-of-control or nonconforming situations to the laboratory manager 
and quality control coordinator; 

- stop production of data in laboratory area where review of quality control 
data or procedures show significant problems; 
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- resolve ongoing and recurring nonconformances within the laboratory; 

- recommend corrective actions for resolutions of nonconformances; 

- review statistical data to vertfy the laboratory is meeting stated quality 
control goals; 

- maintain current distribution lists for laboratory-specific attachments, 
project-specific manuals, and SOPS; and 

- verify that corrective actions to findings and recommendations described in 
quality assurance audits have been performed, where appropriate. 

- Technicians shall 

- perform analytical procedures and data recording in accordance with 
accepted methods; 

- perform and document calibration and preventive maintenance of 
instrumentation, as required in associated procedures; 

- perform data processing and validation; and 

- immediately report out-of-control situations, instrument malfunctions, 
calibration failures, or other nonconformances to the group leader and 
quality control coordinator, as appropriate. 

2.3.2. IT Mixed Waste Laboratorv Qualitv-Assurance-Related ResDonsibilities 

- The regional director 

- reports directly to the Vice President of IT Analytical Services; 

- provides resources for implementation of the quality assurance program at 
each laboratory; 

- periodically determines the effectiveness of the quality assurance program 
at each laboratory; and 

- recommends changes in the quality assurance program to the IT Analytical 
Services director of quality assurance and compliance. 

- The laboratory director 

- reports directly to the Regional Director of Analytical Operations; 

- implements the quality assurance program within the laboratory; 

- periodically determines the effectiveness of the quality assurance program 
in the laboratory; 
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- approves laboratory-specific attachments to the Quality Assurance Manual, 
project-specific manuals, SOPS, and revisions; 

- recommends changes in the quality assurance program to the IT Analytical 
Services director of quality assurance and compliance; 

- issues laboratory reports; 

- maintains current laboratory organization chart; and 

- supervises laboratory participation in inter-laboratory accreditation and 
proficiency programs. 

- The laboratory manager 

- manages daily laboratory analytical operations and supervises quality 
control activities performed as part of routine analytical operations, 

- supervises the preparation and maintenance of laboratory records, 

- oversees the log-in of all samples received and supervises sample storage 
facilities, and 

- defines the instrument preventive maintenance schedule and oversees the 
preventive maintenance program. 

- The technical director 

- provides technical overview of laboratory activities and serves as an "in- 
house" consultant for the applicability of general quality control practices to 
specific needs; 

- leads the training of analysts in laboratory operations and analytical 
procedures; 

- evaluates analytical techniques, procedures, instrumentation, and quality 
control procedures and provides recommendations to the laboratory 
manager; 

- supervises the verification of software for data processing; 

- recommends standards for purchasing instrumentation, equipment, 
reagents, gases, and chemicals; and 

- defines the calibration program within the laboratory. 

- The quality control coordinator 

- coordinates preparation of quality control standards, arranges insertion of 
quality control samples into the laboratory sample stream, and reviews the 
results; 
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- performs statistical analyses, using results of quality control sample 
analyses to verify that the laboratory is meeting stated quality control goals; 

- informs the operations manager and group leaders of data which occur 
outside of acceptable limits; 

- serves as the "focal point" for the reporting and disposition of 
nonconformances within the laboratory and verifies corrective actions for all 
nonconformances; 

- notifies the technical director and laboratory manager of out-of-control 
situations; 

- reports unresolved nonconformances to the IT Analytical Services director 
of quality assurance and compliance; 

- stops production of data in a laboratory area where the review of quality 
control data or procedures shows significant problems; 

- assists in the performance of quality assurance audits and performs quality 
controi audits and surveillances; 

- closes findings and recommendations of quality assurance audits; 

- establishes and supervises the laboratory quality assurance training 
program; 

- maintains current distribution lists for laboratory-specific attachments, 
project-specific manuals, and SOPS; and 

- reviews a minimum of 5% of all laboratory data after analyst cross-checks. 
If analyst cross-checks have not been performed, reviews a minimum of 
20% of all laboratory data. 

- Group supervisors 

- ensure calibration and preventative maintenance are performed as required, 

- perform data validation and final raw data reviews, 

- report out-of-control situations to the quality control coordinator, 

- review and create in-house data forms. 

- verify technical accuracy of internal procedures and forms, and 

- perform analytical procedures and data recording in accordance with 
accepted procedures. 

- Analysts 

- perform analytical procedures and data recording in accordance with 
accepted methods; 

7 
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- perform and document calibration and preventive maintenance of 
instrumentation, as appropriate; 

.- perform data processing and validation; 

- immediately report out-of-control situations, instrument malfunctions, 
calibration failures, or other nonconformances to the group leader and 
qualtty control coordinator, as appropriate; and 

- prepare data summaries for review by the laboratory manager. 

2.4. QUALITY ASSURANCE RESPONSIBILITIES 

Quality assurance for the Operable Unit 3 investigation is the responsibility of all ER Program personnel. 

Responsibilities include detailed monitoring and review of all procedures used to perform every aspect of 

the remedial investigation. All personnel involved with ER Program activities will strictly adhere to the 

implementation of this QAPP, Mound Plant ER Program SOPs, analytical laboratory procedures, data 

acceptance criteria, and data reporting schedules. 

' Primary responsibility for project quality rests with the ER Program TSO subcontractor project manager. 

Specific responsibilities include the management of quality assurance issues as they relate to the ER 

Program, insuring that nonconformances are corrected, and assuring the overall quality, timeliness, and 

cost effectiveness of the activities performed by ER Program TSO subcontractors. The project manager is 

also responsible for coordinating and maintaining consistency between this QAPP and those of the various 

subcontractors at the Mound Plant and across the ER Program as a whole. 

The Quality Assurance Manager (QAM) has responsibility for quality assurance/quality control within the 

project. This person will document compliance with this QAPP and program SOPs. The project quality 

assurance manager's responsibilities include the following: 

- conducting internal performance and system audits; 

- development and implementation of the QAPP; 

- ongoing review of individual quality assurance procedures; 

- overall quality assurance for project activities; 

- insuring that laboratory activities are consistent with the objectives and requirements 
of this QAPP; 

- coordination of internal and external quality assurance audits; 

- coordination of quality assurance training; 
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- quality assurance for field activities; 

- serve as field/laboratory liaison to resolve custody and sample problems 

- audits of analytical laboratories; 

- overall coordination of the quallty assurance/quality control plan; 

- project quality assurance/quality control; and 

- periodic reports to management, including suggestions for performing and verifying 
corrective actions. 

Although it is the QAM’s responsibility to insure compliance with this QAPP, it is the installation and site 

managers’ responsibility to implement the quality assurance program and to maintain a strong line of 

communication with the QAM. 

The QAM and the designated auditor will have the following qualifications at minimum: 

- Bachelors degree in an appropriate scientific discipline and five years work 
experience in remedial investigation/feasibility studies with a focus on quality 
assurance. 

- Two years experience in performing field activities (for field auditors). 

- Two years experience in an environmental analytical laboratory (for laboratory 
auditors). 

The QAM is also responsible for ensuring that analytical data is properly validated. Either the QAM and/or 

his or her designee will perform data validation. The following minimum qualifications are required to 

perform data validation: 

- Bachelors degree in chemistry 

- Two years work experience in an environmental analytical laboratory. 

- Two years experience in performing data validation activities. 

Subcontractors generating data for the investigation are responsible for ensuring that the precision, 

accuracy, completeness, and representativeness of their data are known and documented. To ensure that 

responsibilities are uniformly met, each subcontractor will be required to adhere to this QAPP and to 

Mound Plant ER Program SOP’S. 

An ER Program TSO subcontractor internal kickoff meeting will be held before field work begins to review 

the operable unit-specific project work and quality assurance plan(s) and procedures. The kickoff meeting 

will be attended by, at a minimum, the following ER Program TSO subcontractor personnel: the project 0 
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manager, the field manager, the 

project QAM, and all personnel assigned to the field effort. Attendance at this meeting will be documented 

to provide evidence of quality assurance indoctrination for the field activities to be conducted during the 

Operable Unit 3 investigation. Such documents are to be maintained by the QAM and filed in the Mound 

Plant project file. 
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-. 
3. QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA IN TERMS OF PRECISION, 

ACCURACY, COMPLETENESS, REPRESENTATIVENESS, AND COMPARABILITY 

The overall quality assurance objectives for field sampling, field measurements, and laboratory analysis are 

to produce data of known and sufficient quality to support the site evaluation and the selection of remedial 

alternatives. Appropriate procedures and quality control checks will be used so that known and acceptable 

levels of accuracy and precision are maintained for each data set. This section defines the objectives 

(goals) for accuracy, precision, completeness, representativeness, and comparabilty for measurement 

data. These goals are primarily expressed in terms of acceptance criteria for the quality control checks 

performed. The field and laboratory quality control checks planned for this investigation are presented in 

Tables 111.1 and 111.2 and are defined in section 8 of this QAPP. Quality assurance goals for field 

measurements and field screening are also discussed. 

3.1. ACCURACY 

3.1.1. Definition 

Accuracy of measurement data is defined as the degree of a measurement, X, with an accepted reference 

or true value, T. It is usually expressed as the difference between the two values, X - T, the difference as a 

percentage of the reference of true value, 1OO(X - T)/T, and sometimes expressed as a ratio, X/T. These 

@ 

expressions give a measure of the bias in a system. 

3.1.2. Accuracv Goals for Field Screenina and Field Measurements 

Field measurements will include pH, specific conductance, alkalinity, and temperature of water samples. 

Field screening will include organic vapor, low energy gamma radiation, and alpha surface contamination. 

Accuracy is measured with a calibration check (source check for radiation measurements) for all of these 

parameters except temperature. Table 111.1 summarizes the quality control checks, acceptance criteria, and 

corrective actions taken for accuracy. 

3.1.3 Accuracv Goals for Laboratorv Measurements 

Accuracy of laboratory analyses will be measured using the following quality control checks: calibration 

standards, surrogate spikes of all samples, laboratory control samples, and matrix spikes of selected 
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samples collected in the field. Surrogate spike and matrix spike results will be expressed as a recovery of 

an analyte added to the sample at a known concentration: 

(SSR-SR) 
% Recovery = x 100% 

SA 

where 

SSR = spiked sample result 
SR = sample results (not applicable for surrogate recovery) 
SA = amount of spike added. 

Calibration check standards are expressed as a percent difference from the true value, Le., 100 (X-T)/T 

Table 111.2 summarizes the frequency and acceptance criteria for the accuracy quality control checks for 

soil/sediment and water analyses. For those analyses performed according to the procedures in the CLP 

for routine analytical services, goals for accuracy are established in the CLP Statement of Work (SOW). 
Accuracy goals for other analyses are based on established laboratory control limits and guidance in the 

analytical methods. It should be noted that the matrix spike recovery criteria are based upon clean sample 

matrices. Due to the unique nature of some of the matrices sampled for the Operable Unit 3 investigation 

(e.g., sump liquid), these criteria may not be met. For those identified unique matrices in which matrix 

spike recoveries did not meet acceptance criteria, the results will be discussed along with the implications 

on associated sample results, during the data review and/or validation. 

0 
Additional quality control checks to be performed that monitor accuracy of results are trip blanks, 

laboratory method blanks, sample bank blanks, and equipment (rinsate) blanks. Trip blanks are analyzed 

for VOCs to check for cross-contamination or contamination from ambient conditions that might occur 

during sample shipping and storage of aqueous VOC samples. Method blanks are performed as part of 

the applicable analytical methods to monitor for contamination due to laboratory procedures. Sample 

bank blanks monitor for potential VOCs in common areas in the field where samples are handled. 

Equipment blanks are performed in order to monitor potential sources of contamination due to the 

sampling procedure. The frequency of these blanks for each analysis are presented in Table 111.2. 
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3.2.1. Definition 

Precision is a measure of mutual agreement among individual measurements of the same property, usually 

under prescribed similar conditions. Precision is expressed as a standard deviation among a group of 

measurements or as a relative percent difference (RPD) between two measurements. 

3.2.2. Precision Goals for Field Measurements 

Where applicable, precision of field measurements will be assessed for a selected set of parameters. 

Precision for alkalinity, specific conductance, pH, and temperature will be measured with duplicate sample 

analysis for every 10 or fewer samples collected. For measurements of organic vapor, precision will be 

assessed by analyzing the calibration standard a second time. A replicate measurement will be made for 

every 10 measurements for low-energy gamma radiation and alpha surface Contamination and every five 

measurements for the onsite screening for plutonium-238 and thorium-232. Table 111.1 summarizes the 

acceptance criteria for duplicate measurements, usually in terms of RPD. RPD is defined as 

c1  -c2 
RPD = x 100% 

(Cl +C2)/2 

where 

C1 = Concentration of analyte in the primary sample 
C2 = Concentration of analyte in the duplicate sample 

3.2.3. Precision Goals for Laboratorv Measurements 

Precision of laboratory analyses will be assessed by analyzing duplicate samples (matrix spike duplicates 

(MSD] being included as duplicate samples), and/or by analyzing aliquots (sample replicates) of one 

sample. Analysis of duplicate samples measures the precision of both the sampling and analysis, whereas 

a sample replicate generally measures only the analytical precision (depending upon the nature of the 

sample matrix). Precision of the duplicate and replicate analyses will be expressed as an RPD. Table 111.2 

summarizes for each laboratory analysis the frequency and acceptance criteria for duplicate and replicate 

samples. Precision criieria are based on CLP guidance, where available, and best technical judgement. 
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Completeness is a measure of the amount of data obtained from a measurement system that achieves the 

project goals, compared to the amount expected under normal conditions. Completeness is affected by 

unexpected conditions that may occur during the data collection process. Occurrences that reduce the 

amount of data collected include events such as a dry well, an instrument breakdown, or a loss of sample 

extract. All reasonable attempts will be made to minimize loss of data (e.g., through regular maintenance 

of field instruments, and replacing/repairing instruments that have broken down) and to recover lost data. 

Completeness for this project will be calculated for a number of the criteria established in this QAPP, 

including accuracy and precision acceptance criteria, detection limits, sample holding times, the number of 

sample points sampled, and the other analytical requirements listed on Tables 111.1, 111.2, and 111.3 (e.g., 

calibration and tune criteria, and blank contamination). Completeness will be assessed for each field 

measurement and laboratory analysis. The following are parameters used to measure completeness of 

laboratory analyses: 

- the number of sample holding times met, 

- the number of sample analyses that meet precision criteria (on Tables 111.2 and lll.3), 

- the number of sample analyses that meet accuracy criteria (on Tables 111.2 and lll.3), 

- the number of sample analyses that meet calibration and tuning criteria (on Table 
I I I .2), 

- the number of sample analyses with reported quantitation limits at or below the 
required limits (see section 6), and 

- the number of sample analyses with laboratory method blanks below established 
criteria (on Table 111.2). 

It should be noted that reported quantitation limits are heavily dependent upon the nature of the sample 

matrix, the amount of sample used in the analysis, percent moisture (solid matrices), and the dilution 

factor, i f  any. Therefore, samples with unusual matrices (e.g., a very high petroleum hydrocarbon content) 

will not be included in the completeness calculation, since the acceptance criteria developed are not based 

upon these matrices. However, the quality control results for these samples will be noted. 

Completeness goals for this program have been established for three aspects of the 'scope of work: field 

measurements, sample collection, and laboratory analyses. The completeness goal for sample collection 

and field measurements is 90%. If the 90% completeness goal is not met, the necessity for resampling will 

be determined on a case by case basis due to the many factors that could impact data completeness. The 
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completeness goal for laboratory analyses is 95%. There are no critical data points for this stage of the 
- 

investigation. 

Table 111.4 summarizes the equations used for calculating completeness of sample collection, field 

measurements, and laboratory analyses. 

3.4. REPRESENTATIVENESS 

Representativeness expresses the degree to which data accurately and precisely represent characteristics 

of a population, parameter, variation at a sampling point, process condition, or environmental condition. 

Data representativeness for this project is accomplished through implementing approved sampling 

procedures and analytical methods that will generate data representative of site conditions. Sampling 

procedures to be used (Mound Plant ER Program SOP 2.2, Field Measurements on Ground and Surface 

Water Samples [revision 11 [DOE 1991)) (Appendix E) are designed to minimally impact the sample 

generated so that conditions representative of the sampling location are obtained. An example of a 

sampling technique that achieves this is collection of a groundwater sample after a specified volume of 

groundwater is purged from the well so that a sample representative of the groundwater conditions is 

obtained. Analytical methods are selected that will most accurately and precisely represent the true 

concentration of the parameter of interest to the best of technical knowledge and to the level that suits the 

program’s needs. The quality control procedures implemented and instrumentation used for a given 

analysis, for example, affect the representativeness of the data generated. 

3.5. COMPARABILITY 

Comparability expresses the confidence with which one data set can be compared to another. 

Comparability of data sets generated for this investigation will be obtained through implementation of 

specific protocols for sampling and analysis of samples by the use of traceable reference materials for 

laboratory standards, and by participation of the laboratories in external performance evaluation programs. 

The extent to which existing and planned analytical data will be comparable depends on the similarity of 

sampling and analytical methods. The procedures to be used in obtaining the planned analytical data, as 

documented in the following sections, are expected to provide comparable data. These new analpica1 

data, however, may not be directly comparable to existing data because of differences in procedures and 

quality assurance objectives. 
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Table 111.4. Calculations for Completeness of Measurement Data 

Sample Collection: 

Completeness - - Number of samDle Doints samDled x 100% 
Number of sampfe points planned 

Field Measurements (Calculated for each type of field measurement): 

Completeness - - Number of samDle Doints samDled x 100% 
Number of sample points planned 

Laboratory Analyses (Calculated for each analysis)aib: 

Total Completeness (%) - - Number of "valid" data Doints x 100% 
(for a given laboratory analysis) Number of data points collected 

aPlease note that completeness will be impacted by unusual sample matrices; therefore, these sample 
results will not be included in the calculations for completeness, but will be noted separately. 
bCalculated for individual parameters. Completeness will be reported for each parameter for a given 
analysis. 
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4. SAMPLING PROCEDURES 

Surface and subsurface soils, sediments, test pits, sump liquid, and liquid in the oil burn structure will be 

sampled as part of the Operable Unit 3 Limited Field Investigation. Table IV.4 summarizes the number of 

samples and their frequency for the investigation. In addition, screening for VOCs will be performed. Table 

IV. l  gives the Mound Plant ER Program SOPs applicable to these activities that are discussed in the work 

plan. These SOPs have been revised according to comments from EPA’and Ohio EPA and are included in 

Appendix E of this QAPP. All members of the field team will be required to read the SOPs listed in Table 

IV. l  before the Operable Unit 3 limited field investigation begins. A volume of these SOPs will be available 

at the work site at all times. All samples will be shipped the same day of collection by common overnight 

carrier . 

Tables IV.2 and IV.3 gives the container, preservation, and holding time requirements for the Operable Unit 

3 limited field investigation analytes. The sample containers are received from the manufacturer (Eagle 

Picher or equivalent) which are certified for preparation in accordance with EPA requirements. All samples 

will be shipped the same day of collection by common overnight carrier. 
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Table IV.l. Mound Plant ER Program SOPS Applicable to Operable Unit 3 

Effective Revision 
Date Number Purpose Section 1 - General 

1.1 General Instructions 
for Field Personnel 

May 1991 1 To provide field personnel with 
instructions regarding activities 
to be performed before, during, and 
after field investigations. 

1.3 Sample Control and 
Documentation 

January 1991 0 To define the steps necessary for 
sample control and identification, 
data recording, and chainof- 
custody documentation. 

To provide guidance in the selection 
suitable containers for samples, 
container cleaning, required 
sample volumes, sample collection, 
times, and the recommended holding 
preservation techniques for water, wastes, 
sediments, sludges, and soil samples. 

To provide a general guide for 
packaging and shipping samples of 
environmental and hazardous materials 
to the samples laboratory. In addition, 
instructions are provided to select 
the correct category for packaging and 
shipping samples of unknown contents. 

To describe methods for the 
decontamination of field equipment 
potentially contaminated during 
sample collection. 

To describe the equipment and proce- 
dures required for the decontamination 
of persons who have performed field 
activities in Level D protective clothing. 

1.4 Sample Containers 
and Preservation 

May 1991 1 

1.5 Guide to the Handling, 
\Packaging, and Shipping 
of Samples 

May 1991 1 

1.6 General Equipment 
Decontamination 

May 1991 1 

1.8 Personnel Decontamination January 1991 
Level D Protection 

0 

Section 2 - Water Sampling 

2.2 Field Measurements on 
Ground and Surface Water 
Samples 

May 1991 

January 1991 

To obtain reliable and accurate 
measurements of the field chemistry 
of water quality samples. 

1 

2.8 Sampling for VOCs To outline procedures for collecting a 
representative groundwater sample and 
to transport it to/from its original 
environment to the laboratory for analysis 
of volatile organic compounds. 

0 

To define guidelines followed by field 
personnel in sampling surface water 
bodies and documenting all aspects of 
surface water sample collection. 

2.9 Surface Water Sampling May 1991 1 



Section 4 - Drilling and LOQQing 

4.1 Soil Boring 

4.2 Rock Boring 

4.6 Test Pit Logging 
and Sampling 

Section 5 - Soil Sampling 

5.1 Soil and Rock Borehole 
Logging and Sampling 

5.2 Soil Sampling with a 
Spade and.Scoop 
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Table IV.l. (continued) 

Effective Revision 
Date Number Purpose 

January 1991 

January 1991 

January 1991 

January 1991 

May 1991 

5.3 Subsurface Solid Sampling ' January 1991 
with Hand Auger and Thin- 
Wall Sampler 

Section 6 - Health and Safety 

- 6.1 Health and Safety Monitoring January 1991 
of Combustible Gas Levels 

6.2 Health and Safety Monitoring January 1991 
of Organic Vapors with a 
Photoionization Detector 

0 To ensure acceptable, consistent soil- 
boring procedures for all pertinent 
aspects of hazardous waste 
investigations. 

0 

0 

0 

1 

0 

0 

0 

To ensure acceptable, consistent rock 
boring procedures for all pertinent 
aspects of hazardous waste 
investigations. 

To describe the physical nature of 
consolidated or unconsolidated- 
subsurface earthen materials encountered 
during the excavation of a pit or trench. 

To describe the physical nature of 
consolidated or unconsolidated 
subsurface earthen materials 
encountered during auger, rotary, or 
other drilling activities and collect 
samples of the earthen materials for 
further evaluation. 

To describe a method for collecting a 
soil sample less than 4 feet below 
the land surface. 

To define a method of collecting 
subsurface solid samples with a hand 
auger and thin-wall tube sampler. 

To describe the equipment and proper 
method for monitoring combustible gas 
levels in order to determine when an 
explosion hazard exists in the work 
environment. 

To describe the equipment and proper 
method for environmental monitoring 
of toxic gases and vapors using a 
portable photoionization detector. 
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Table IV.l. (continued) 

Effective Revision 

Section 6 - (continued) Date Number Purpose 

6.4 Total Alpha Surface Contamination January 1991 0 To provide guidance for determining 

Measurements levels of total surface alpha contamination 
on equipment, vehicles, and personnel 
that have been in contact with material 
that was potentially contaminated with 
alpha-emitting radionuclides. 

6.7 Near Surface and Soil 
Sample Screening for 
Low-Energy Gamma Radiation 
Using the FIDLER 

January 1991 0 To describe the procedure in which a 
field instrument for the detection of 
low-energy radiation (FIDLER) is used 
to monitor surfaces and soil samples 
for the presence of low-energy gamma 
radiations that accompany some alpha 
emissions. 
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5. SAMPLE CUSTODY 

Sample custody procedures for Operable Unit 3 require that the possession and handling of the sample 

from the moment of its collection through analysis be documented by written record. A sample is in 

someone’s custody when one of the criteria listed below has been satisfied. 

- The sample is in one’s actual possession, 

- The sample is in one’s view after being in one’s physical possession, 

- The sample is in one’s physical possession and is then locked up so that no one can 
tamper with it, or 

- The sample is kept in a secured area that is restricted to authorized personnel only. 

Samples will consist of material collected in the field, such as water, soil, or sediments, and any reagents 

added for the purposes of sample preservation. It should be noted that chain-of-custody requirements will 

be followed for samples that are screened onsite at the Mound Plant Soil Screening Facility. 

5.1. CHAIN OF CUSTODY 

5.1.1. Field Custodv Procedures 
* 

5.1.1.1. Sample La bels 

All samples will be identified with a label attached directly to the container. Examples of soil and water 

sample labels are presented in Mound Plant ER Program SOP 1.3, Sample Control and Documentation 

(revision 0) (DOE 1991). Sample label information will be completed using waterproof black ink. The 

labels will contain the following information 

- sample number, 

- time and date of collection, 

- installation name, 

- parameters to be analyzed, 

- preservative (if any), 
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- sample source/location, and 

- sampler’s initials. 

5.1.1.2. Chain-of-Custody Record and Seals 

To maintain a record of sample collection, transfer between personnel, shipment, and receipt by the 

laboratory, a chain-of-custody record (Figure 5.1) will be filled out for each sample at each sampling 

location as it is collected by the field sampler. Each time the samples are transferred, the signatures of the 

persons relinquishing and receiving the samples, as well as the date and time of transfer, will be 

documented. 

Signed and dated chain-of-custody seals will be attached to both the Operable Unit 3 sample containers 

and the shipping coolers at the junction between the lid and the jar or coolers by the person responsible 

for the packaging. These seals are used to detect any sample tampering that occurs during shipment. If 

all seals are not intact upon arrival at the laboratory, the laboratory project manager will notify the Operable 

Unit 3 field manager within 24 hours of receipt. The field manager will then complete a Non-Conformance 

Report (section 13). 

0 5.1.1.3. Transfer of Custody and Shipment 

Prior to shipment of samples or transfer to the onsite screening facility, the chain-of-custody record will be 

signed and dated by a member of the field team who has verified that those samples indicated on the 

record are indeed being shipped. A copy of the chain-of-custody record is shown in Figure 5.1. Mound 

Plant ER Program SOP 1.3, Sample Control and Documentation (revision 0) (DOE 1991) describes the 

completion of this form and the steps necessary for sample control, identification, and data recording 

(Appendix E). The completed chain-of-custody record will be sealed in a plastic bag and taped to the 

inside of the cooler lid so that it is immediately visible when the cooler is opened. After packaging has 

been completed; custody seals, signed and dated by a member of the field team, will be placed on the 

cooler. 

All samples will be shipped by Federal Express to the IT analytical laboratory. Samples will be transported 

by field personnel the day of collection from Mound Plant to the courier location for subsequent shipment, 

to the laboratory. (It should be noted that Federal Express does not claim responsibility for samples and 

does not sign off on the chain-of-custody. However the laboratory retains the shipping ticket, indicating 

acceptance and delivery of shipment.) Rental vehicles used by the field personnel may be used for 

transporting environmental samples from Mound Plant to Federal Express only if the samples are properly 
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transfer by dating and signing the chain-of-custody record (Figure 5.1). If additional transfers are required 

(i.e., a sample is sent from one IT laboratory to another), additional entries will be made on the chain-of- 

custody form. 

5.1.2. Laboratow Custodv Procedures 

The following subsections describe laboratory custody procedures associated with sample receipt, 

storage, preparation, analysis, and general securiiy of the Operable Unit 3 samples once they are received 

at the IT laboratory. 

5.1.2.1. Sample Receipt 

Upon receipt, the sample custodian will inspect sample containers for integrity. The presence of leaking or 

broken containers will be noted on the chain-of-custody record (see Figure 5.1). The IT laboratory Mound 

Plant project manager will notify the Operable Unit 3 field manager or sample bank manager within 24 

hours of the receipt of leaking or broken containers. 

The sample custodian will sign the chain-of-custody record (with date and time of receipt), thus assuming 

custody of the samples. The information on the chain-of-custody record will be compared with that on 

sample tags and labels to verify sample identity. Any inconsistencies will be resolved with the field 

sampling representative before sample analysis proceeds. 

Samples will be moved to one of the locked sample storage refrigerators for storage prior to analysis. The 

storage location will be recorded on the chain-of-custody record. Samples designated for analysis of 

VOCs will be stored in a separate refrigerator. 

The sample custodian will retain the original chain-of-custody record and will provide carbon copies to 

each laboratory section manager and one to the main sample log kept in the laboratory. An internal chain- 

of-custody is generated for tracking samples during storage and analysis and is kept with the 

samples/extracts at all times. The sample custodian will alert the appropriate section managers and 

analysts of any analyses requiring immediate attention because of short holding times. 

5.1.2.2. Sample Storage 

Samples will be maintained in storage in one of the locked storage refrigerators prior to sample preparation 

and analysis. The storage refrigerators are maintained at 4' ? 2OC. Samples designated for analysis of 0 
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volatile organic chemicals will be stored in a separate refrigerator. Analytical laboratory personnel will 

retrieve samples for analysis from the storage refrigerators and will sign the chain-of-custody record. The 

sample custodian and analyst will sign and date the chain-of-custody record to acknowledge transfer of 

custody to the analyst. 

5.1.2.3. Sample Tracking - Organic Analysis 

For samples that require extraction prior to analysis, a sample extraction form is completed during the time 

of extraction. When samples are extracted for analysis by gas chromatography (GC), gas 

chromatography/mass spectrometry (GC/MS), or liquid chromatography, all pertinent data are entered on 

the sample extraction form and are recorded in a bound laboratory notebook. Extraction data are entered 

into the laboratory information management system by the person performing the extraction. A hard copy 

of the form is printed out and is used as the vehicle for custody transfer to the analyst. Copies are provided 

to the analysts to inform them that extracts are ready for analysis. The bound laboratory notebook is kept 

in the extraction laboratory. 
.- 

Extracts are maintained in secured, refrigerated storage by the sample preparation section until transferred 

to the analysts. a 
5.1.2.4. Sample Tracking - Metals Analysis 

Samples are received by the sample preparation section for digestion prior to analysis for inorganics by 

atomic absorption (AA)/inductively coupled plasma (ICP) spectroscopy. Sample digests are stored at 

room temperature in a secured area before analysis and after analysis for a minimum of six weeks. When 

samples are prepared for digestion, the preparation technician fills out a sample digestion record. 

All information regarding sample digestion is entered onto the sample digestion record as the sample 

preparation proceeds and is recorded in a bound laboratory notebook. The digestion record is maintained 

to acknowledge custody transfer of digestates to the ,inorganics analysis section. Upon completion of 

sample digestion, a carbon copy of the sample digestion record is provided to the inorganics analysis 

section to alert them that digestates are ready for analysis. The bound - laboratory notebook containing the 

digestion record is retained by the inorganics digestion laboratory. 
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Information related to all sample tracking at the IT laboratories are recorded in laboratory log-in books and 

in the Laboratory Information Management System, which is a computerized database. The information 

recorded or entered includes 

- project identification number; 

- sample number; 

- type of sample; 

- date received; 

- date put into storage after analysis is completed; and 

- date of disposal. 

Laboratory notebook pages are signed and dated daily by laboratory analysts. Corrections to notebook 

entries are made by drawing a single line through the erroneous entry and by writing the correct entry next 

to the one crossed out. All corrections are initialed and dated by the analyst. More details on laboratory 

records including sample tracking are presented in Section 12 of the corporate IT Analytical Services 

quality assurance manual'and Section 12 of laboratory specific attachments. 

5.2. DOCUMENTATION 

5.2.1. Field Loas 1 

All data collection activities performed during the Operable Unit 3 investigation will be documented, using 

waterproof, nonerasable black ink, either in a field notebook or on ER Program forms. Field notebooks will 

be bound books and will be assigned to individual field personnel for the duration of their stay in the field. 

Entries will be as detailed and descriptive as possible so that a particular situation can be recalled without 

reliance on the collector's memory. All field log entries will be dated and signed by the person making the 

entries. Information that will be entered in each logbook on a one-time basis includes the following: 

- name; 

- company and address; 

- phone number; 

-. activrty or location; and 
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- phone numbers for supervisors, emergency response, etc. 

Field logbook daily entries will include the following items: 

- date and time; 

- name of initials of individual making the entry; 

- description of test, experiment, or measurement; 

- conditions that may adversely affect the work, such as weather; 

- names of other people present; 

- samples taken, received, or released; 

- procedure (SOP) used or followed; 

- any data not recorded on data sheets or by automatic methods; 

- deviations from procedures, plans, or protocols; 

- data and reason for any delays; and 

- site visitors. 

It will be the responsibility of all field personnel to photocopy all field logs (including notebook pages and 

ER Program forms) generated during a given field day, at the end of that day. Copies will be given to the 

site manager or field supervisor who will review the logs for accuracy, completeness, and consistency, and 

maintain field log files. At the completion of a work shift, copies of all field logs, notebook pages, and ER 

Program forms will be returned to the subcontractor’s office. These copies will be presented to the ER 

Program data administrator and entered into the project file. At the completion of a field program, field 

logbooks will be returned to the project files. 

5.2.2. Data Collection Forms 

As an added means of assuring the collection of accurate field and sampling information, standardized 

data collection forms will be used. These forms will be used to record data in a consistent format that limits 

individual interpretations or preferences. By explicitly outlining reporting methods, identifying appropriate 

units of measure, and specifying alternative test procedures, these forms provide a measure of quality 

control and quality assurance in the data collection process. 

The standard data collection forms associated with the Mound Plant ER Program SOPS group data and 

information according to problem-solving needs. They are a means of preventing the collection of invalid @ 



Quality Assurance Project Plan 
Mound Plant, Miscellaneous Sites, Operable Unit 3 
Revision 3 
Section: 5 
Date: May 1991 
Page 5-8 

or redundant data and eliminating critical data gaps. Each data collection form precisely defines what data 

are necessary to accurately characterize a particular property or relationship. This reduces the likelihood 

of initiating field sampling or laboratory analyses, only to discover that key pieces of information have not 

been collected and that further sampling is required. 

a 

Each Mound Plant ER Program SOP for a data collection activity provides an example of all forms required 

for the accurate recording of the procedure. A blank form will be used for each new location or sample, as 

specified by the SOP. During the field activity, each form will be completed as accurately and completely 

as possible, as indicated by the example contained in the SOP. All entries on the data collection form will 

be made using indelible black ink, with incorrect entries crossed out with a single line and initialed. Each 

form must be signed or initialed and dated by the person completing the form. Any additional information 

not recorded on the form will be recorded in the field notebook. After the field activity is completed, all data 

collection forms will be reviewed by a technical reviewer other than the person recording the data. The 

review will ensure completeness and accuracy in both form completion, as well as data integrity. The 

reviewer will then sign and date each form. 

5.2.3. Corrections to Documentation 

0 All measurements made, and samples collected, will be recorded as described above in subsections 5.2.2 

and 5.2.3. If an incorrect entry is made, regardless of the type of data document, the incorrect data will be 

crossed out with a single strike mark, the correct information entered, and the correction initialed and 

dated by the person making the correction. There will be no erasures or deletions from any type of data 

document record. 

5.3. SAMPLE HANDLING, PACKAGING, AND SHIPPING 

All samples collected and shipped for analysis as part of the Operable Unit 3 Limited Field Investigation will 

be considered environmental samples unless data or information becomes available that indicates the 

samples are hazardous or radioactive. Mound Plant ER Program SOP 1.5, Guide to the Handling, 

Packaging, and Shipping of Samples (revision 1) (DOE 1991), provides information and references that 

must be reviewed prior to selection of appropriate packaging materials, shipping containers, and shipping 

labels. Mound Plant ER Program SOP 1.5 and the current U.S. Department of Transportation regulations 

will be the guidelines for shipment of all samples collected during the investigation. 
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Records will be kept by the ER Program TSO subcontractor to document the quality assurance/quality 

control activities and to provide support for possible evidential proceedings. An outline of project file 

requirements is,given below. 

Communications 
Internal 
External 

Quality assurance/quality control 
Procedures 
Chain of custody 
Audit reports 
Laboratory quality control reports 
Deviation notification forms 
Nonconformance/corrective action reports 

Technical information 
Analytical data 
Field data 
Field logbooks 
Graphic resources 
Data quality acceptance 
Calculations/evaluations 
Data review reports 
Regulatory compliance 

Schedule 
Budget 
Release site database 

Management 1 

Health and safety 
Plans/procedures 
Audit reports 

Documents 
Plans 
Reports 

All evidence file documentation will be maintained by the DOE or its subcontractor under the ER Program 

document control system. Upon termination of the project, all records (e.g., chromatograms, spectra, and 

calibration records) will be archived indefinitely by the DOE. If at any time the DOE chooses to purge its 
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manager will ensure that the quality assurance/quality control records are properly stored and retrievable. 
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6. ANALYTICAL PROCEDURES 

6.1. FIELD MEASUREMENTS AND SCREENING 

As part of the remedial investigation at Mound Plant, several parameters will be measured in the field for 

surface water and sump liquid samples. All aqueous samples will be measured for specific conductance, 

temperature, pH, and alkalinity. Field screening will include combustible gas, organic vapors, low-energy 

gamma radiation, and alpha surface contamination. The Mound Plant ER Program SOPS for field 

determination of these parameters are presented in Appendix E of this QAPP. The following subsections 

summarized the procedures for measurement of field parameters. 

6.1 .l. SDecific Conductance 

The specific conductance of all aqueous samples from surface water and groundwater sampling locations 

will be taken with a YSI Model 33 meter, or equivalent. The procedures and required solutions for 

measuring specific conductance are described in detail in Mound Plant ER Program SOP 2.2, Field 

Measurements on Ground and Surface Water Samples (revision 1) (DOE 1991). 

6.1.2. PH 

The pH of all aqueous samples form surface water and groundwater sampling locations will be measured 

using a Fisher Model No. 107 portable water pH meter, or equivalent. The procedures and solutions 

required for measuring the pH of aqueous samples are described in detail in Mound Plant ER Program 

SOP 2.2, Field Measurements on Ground and Surface Water Samples (revision 1) (DOE 1991). 
-. 

6.1.3. Alkalinity 

A digital titration kit (Hach Kit, or equivalent) will be used to measure alkalinity of the aqueous samples 

collected from all surface water and groundwater sampling locations. The procedures for performing 

alkalinity measurements are described in detail in Mound Plant ER Program SOP 2.2, Field Measurements 

on Ground and Surface Water Samples (revision 1) (DOE 1991). 



6.1.4. TemDerature 

Quality Assurance Project Plan 
Mound Plant, Miscellaneous Sites, Operable Unit 3 
Revision 3 
Section: 6 
Date: May 1991 
Page 6-2 

Temperature of groundwater samples will be measured with a Celsius thermometer according to the 

procedures in Mound Plant ER Program SOP 2.2, Field Measurements on Ground and Surface Water 

Samples (revision 1) (DOE 1991). 

6.1.5. Combustible Gas 

Combustible gas levels will be measured using a combustible gas indicator calibrated with a National 

Bureau of Standards traceable combustible gas standard. The procedures for measuring combustible gas 

levels are described in Mound Plant ER Program SOP 6.1, Health and Safety Monitoring of Combustible 

Gas Levels (revision 0) (DOE 1991). 

6.1.6. Oraanic Vapor 

Organic vapor levels will be measured according to Mound Plant ER Program SOP 6.2 Health and Safety 

Monitoring of Organic Vapors with a Photoionization Detector (revision 0) (DOE 1991), with a portable 

photoionization detector (PID) calibrated with a specific gas standard such as benzene. The PID measures 

total vapors for a broad range of compounds that it can detect. a 
6.1.7. Radionuclide Screening 

Soil and sediment samples will be screened for low-energy gamma radiation, primarily from the presence 

of thorium and plutonium isotopes, using a field instrument for the detection of low-energy radiation 

(FIDLER) probe. Mound Plant ER Program SOP 6.7, Near Surface and Soil Sample Screening for Low- 

Energy Gamma Radiation using the FIDLER (revision 0) (DOE 1991), presents the procedures for 

screening with a FIDLER. 

The surfaces of personnel and field personnel and field equipment will be monitored for total alpha surface 

contamination before entering and exiting the site. Mound Plant ER Program SOP 6.4, Total Alpha Surface 

Contamination Measurements (revision 0) (DOE 1 !391), describes the procedures for this screening using 

an alpha scintillation probe. 
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Screening of the Operable Unit 3 soil samples for plutonium-238 and thorium-232 will be performed at the 

Mound Plant Soil Screening Facility using a FIDLER calibrated to detect these isotopes. The procedure for 

this screening is given in Appendix F of this QAPP. 

6.2. LABORATORY ANALYTICAL METHODS 

Soil/sediment, surface water, and sump liquid samples will be analyzed for Target Compound List (TCL) for 

VOCs compounds, semivolatile organic compounds, pesticides/PCBs, and Target Analyte List (TAL) 

inorganic parameters. Analysis of these parameters will be performed according to the EPA CLP 

Statement of Work for Organic Analysis (EPA 1988a) and for Inorganic Analysis (EPA 1988b). 

Pesticides/PCBs will be analyzed according to EPA Method 8080 (EPA 1986). The.specific compounds 

contract-required quantitation/detection limits are presented on Tables VI.1, V1.2, V1.3, and Vl.4. 

Non-CLP laboratory analyses that will be performed for soil/sediments include lithium, chloride, nitrate, 

acetonitrile and acrylonitrile, extractable petroleum hydrocarbons (EPH), and U.S. Army Toxic and 

Hazardous Materials Agency (USATHAMA) explosives. Sump liquid and surface water samples will be 

analyzed for tritium, acetonitrile and acrylonitrile, and/or extractable petroleum hydrocarbons. If 

insufficient water is available for all the planned analyses, the samples will be analyzed for parameters in 

the following priority: TCL VOCs, TCL semivolatile organics and pesticides/PCBs, acetonitrile and 

acrylonitrile, extractable petroleum hydrocarbons, TCL inorganics, and tritium. EPA-approved procedures 

will be used for all non-CLP analytes except USATHAMA explosives. ITS certification performance data 

package for soils by High Performance Liquid Chromatography (HPLC) is provided as Appendix G in this 

QAPP. The procedures that will be used by the IT Laboratory to analyze samples for these analytes are 

discussed below. IT Laboratory Standard Operating Procedures (SOPS) for non-CLP analyses have been 

submitted to U.S. EPA Region V Quality Assurance Section. 

- Lithium in soil samples-will be analyzed by EPA method 6010 and the sample 
digested by EPA method 3050, according to procedures described in 'Test Methods 
for Evaluating Solid Waste, Physical/Chemical Methods," third edition (referred to as 
SW846, EPA, 1986) (or most recent version). This method uses ICP spectroscopy as 
does the CLP SOW for several TAL analytes. The quality control procedures and data 
reporting requirements defined in the CLP SOW will be implemented for this analyte. 

- SW 846 Method 9250 will be used to analyze soil samples for chloride (EPA 1986). 
Method 9250 analyzes chloride using a colorimetric automated ferricyanide 
procedure. Because this method is for aqueous samples, the soil/sediment samples 
will first be dissolved in water. 
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Table VI.1. Target Compound List (TCL) Volatile Organics and Contract Laboratory Program 
Contract-Required Quantitation Limits (CRQL) for Volatile Organic AnalytesaSb 

TCL 
Volatile 
Organic 
Compounds 

1. Chloromethane 
2. Bromomethane 
3. Vinyl chloride 
4. Chloroethane 
5. Methylene chloride 

Quant itat ion 
Quantitation Limits for 
Limits for Low Soil/Sediment 
Water (fig/L) {Kg/kg)C,dse 

10 
10 
10 
10 
5 

6. Acetone 10 
7. Carbon disulfide 5 
8. 1,l dichloroethene 5 
9. 1,l dichloroethane 5 
10. 1,2dichloroethene (total) 5 

11. Chloroform 5 
12. 1,2dichloroethane 5 '  
13. 2-butanone 10 
14. 1 ,l ,l -trichloroethane 5 
15. Carbon tetrachloride 5 

16. Vinyl acetate 
17. Bromodichloromethane 
18. 1,2dichloropropane 
19. cis-1 , 3dichloropropene 
20. Trichloroethene 
21. Oibromochloromethane 
22. 1,1,2-trichIoroethane 
23. Benzene 
24. trans-1 , 3dichloropropene 
25. Tribromomethane 

(bromoform) 

10 
5 
5 
5 
5 
5 
5 
5 
5 
5 

26. 4-methyl-2-pentanone 10 
27. 2-hexanone 10 
28. Tetrachloroethene 5 
29. Toluene 5 
30. 1,1,2,2-tetrachIoroethane 5 

31. Chlorobenzene 
32. Ethylbenzene 
33. Styrene 
34. Xylenes (total) 

10 
10 
10 
10 
5 

10 
5 
5 
5 
5 

5 
5 

10 
5 
5 

10 
5 
5 
5 
5 
5 
5 
5 
5 
5 

10 
10 
5 
5 
5 

5 
5 
5 
5 
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Table VI.1. (continued) 

avolatile organic compounds will be analyzed according to the "EPA Contract Laboratory Program 
Statement for Work for Organics Analysis, Multi-Media, Multi Concentration," SOW No. 2/88, including 
revisions 9/88 and 4/89, or most recent version. 

9hese are the EPA quantitation limits for routine analytical services under the CLP. Specific quantitation 
limits are highly matrixdependent. The quantitation limits listed here are provided for guidance and may 
not always be achievable (EPA 1988a). 

'Quantitation limits achieved by GC/MS. 

dQuantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by 
the laboratory for soil/sediment, calculated on dry weight basis as required by the contract, will be higher 
(EPA 1988a). 

'Medium soil/sediment CLP contract-required quantitation limits for volatile TCL compounds are 125 times 
the individual low soil/sediment contract-required quantitation limits (EPA 
1988a). 

CLP - Contract Laboratory Program 
GC/MS - gas chromatography/mass spectrometry 
TCL - Target Compound List 
VOC - volatile organic compounds 



Quality Assurance Project Plan 
Mound Plant, Miscellaneous Sites, Operable Unit 3 
Revision 2 
Section: 6 
Date: February 1991 
Page 6-6 

Table V1.2. Target Compound List (TCL) Semivolatiles and Contract Laboratory Program 
Contract-Required Quantitation Limits (CRQL) for Semivolatile Organic Analytesasb 

Quantitation 
Semivolatile Quantitation Limits for 

Organic Limits for Low Soil/Sediment 
Chemicals Water bg/L) (&l/ k g )c,d,e 

1. 
2. 

3. 
4. 
5. 

6. 
7. 
8. 
9. 

10. 

11. 

12. 
13. 
14. 
15. 

16. 
17. 
18. 

19. 
20. 

21. 
22. 
23. 
24. 

Phenol 
bis(2-chloroethyl) ether 

2-chlorophenol 
1,3dichlorobenzene 
1,4dichlorobenzene 

Benzyl alcohol 
1,2dichlorobenzene 
2-methyl phenol 
bis(2-chloroisopropyl) 

4-methyl phenol 

N-nitrosodi-n- 
dipropylamine 

Hexachloroethane 
Nitrobenzene 
lsophorone 
2-nitrophenol 

2,4dimethylphenol 
Benzoic acid 
bis(2-chloroet hoxy) 

methane 
2,4dichlorophenol 
1,2,4-trichIorobenzene 

Naphthalene 
4-chloroaniline 
Hexachlorobutadiene 
4-chloro-3-met hyi phenol 

ether 

(para-chloro-meta-cresol) 
25. 2-met hyi napht halene 

26. Hexachlorocyclopentadiene 
27. 2,4,6-trichlorophenoI 
28. 2,4,5-trichlorophenoI 
29. 2-chloronaphthalene 
30. 2-nitroaniline 

31. Dimethylphthalate 
32. Acenaphthyiene 
33. 2,6dinitrotoluene 
34. 3-nitroaniline 

10 
10 

10 
10 
10 

10 
10 
10 

10 
10 

10 
10 
10 
10 
10 

10 
50 

10 
10 
10 

10 
10 
10 

10 
10 

10 
10 
50 
10 
50 

10 
10 
10 
50 

330 
330 

330 
330 
330 

330 
330 
330 

330 
330 

330 
330 
330 
330 
330 

330 
1600 

330 
330 
330 

330 
330 
330 

330 
330 

330 
330 
1600 
330 
1600 

330 
330 
330 
1600 

35. Acenaphthene 10 330 



Table V1.2. (continued) 

Semivolatile Quantitation 
Organic Limits for 
Chemicals Water bg/L) 

36. 2,4dinitrophenol 50 

37. 4-nitrophenol 50 
38. Di benzof uran 10 
39. 2,4dinitrotoluene 10 
40. Diethylphthalate 10 

41. 4-chlorophenyl-phenyl 
ether 10 

42. Fluorene 10 
43. 4-nitroaniline 50 
44. 4,6dinitro-2- 

methyl phenol 50 
45. N-nitrosodiphenylamine 10 

46. 4-bromophenyl- 
phenylether 10 

47. Hexachlorobenzene 10 
48. Pentachlorophenol 50 
49. Phenanthrene 10 
50. Anthracene 10 

51. Di-n-butylphthalate 10 
52. Fluoranthene 10 
53. Pyrene 10 
54. Butylbenzylphthalate 10 
55. 3,3’dichlorobenzidine 20 
56. Benzo(a)anthracene 10 
57. Chrysene 10 

59. Di-n-octylphthalate 10 
60. Benzo(b)fluoranthene 10 

58: bis(2-ethylhexyl)phthalate 10 

61. Benzo(k)fluoranthene 10 
62. Benzo(a)pyrene 10 
63. Indeno(l,2,3-cd)pyrene 10 
64. Dibenz(a,h)anthracene 10 
65. Benzo(g,h,i)perylene 10 
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Quantitation 
Limits for 

Low Soil/Sediment 
(N/ k 9 )c,d,e 

1600 

1600 
330 
330 
330 

330 
330 
1600 

1600 
330 

330 
330 
1600 
330 
330 

330 
330 
330 
330 
660 
330 
330 
330 
330 
330 

330 
330 
330 
330 
330 
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Table V1.2. (continued) 

aSemivolatile organic compounds will be analyzed according to "EPA Contract Laboratory Program 
Statement of Work for Organics Analysis, Multi-Media, Multi Concentration," SOW No. 2/88, including 
revisions 9/88 and 4/88, or most recent version. 

9hese are the EPA quantitation limits for routine analytical services under the CLP. Specific quantitation 
limits are highly matrixdependent. The quantitation limits listed here are provided for guidance and may 
not be achievable (EPA 1988a). 

'Quantitation limits achieved by GC/MS. 

dQuantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by 
the laboratory for soil/sediment, calculated on dry weight basis as required by the contract, will be higher 
(EPA 1988a). 

eMedium soil/sediment CLP contract-required quantitation limits for semivolatile Target Compound List 
compounds are 60 times the individual low soil/sediment contract-required quantitation limits (EPA 
1988a). 

CLP - Contract Laboratory Program 
EPA - US. Environmental Protection Agency 
GC/MS - gas chromatography/mass spectrometry 
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Table V1.3. Target Compound List (TCL) Pesticides/PCBs and Quantitation Limits (CRQL) for 
Pesticides/PCBsaib 

Quantitation 
Quantitation Limits for 
Limits for Low Soil/Sediment 

Pesticides/PCBs Water hg/L) hg/kg)Cd@ 

1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 

22. 
23. 
24. 
25. 
26. 
27. 
28. 

Alpha-BHC 
Beta-BHC 
Delta-BHC 
Gamma-BHC (Lindane) .. 
Heptachlor 

Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 

Endrin 
Endosulfan II 

Endosulfan sulfate 

Methoxychlor 
Endrin ketone 
Endrin aldehyde 
Alpha-chlordane 
Gamma-chlordane 
Toxaphene 

Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

4,4'-DDE 

4,4'-DDD 

4,4'-DDT 

0.03 
0.06 
0.09 
0.04 
0.03 

0.04 
0.05 
0.14 
0.02 
0.04 

0.06 
0.04 
0.1 1 
0.10 
0.12 
0.5 

0.10 
0.23 
0.14 
0.05 
2.4 

1 .o 
.2.0 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 

2.0 
4.0 
6.0 
2.7 
2.0 

2.7 
8.0 
9.4 
1.3 
2.7 

4.0 
2.7 
7.4 

16.0 
8.0 

80.0 
16.0 
15.4 
9.4 
9.4 
161 

80.0 
80.0 
80.0 
80.0 
80.0 
160 
160 

aPesticide and PCB analysis will be performed according to 'Test Methods for Evaluating Solid Waste 
Physical/Chemical Methods," SW846/EPA November 1986 or most current version. 

bSpecific quantitation limits are highly matrixdependent. The quantitation limits listed here are provided 
for guidance and may not be achievable (EPA 1986). 



Quality Assurance Project Plan 
Mound Plant, Miscellaneous Sites, Operable Unit 3 
Revision 3 
Section: 6 
Date: June 1 9 9 1  
Page 6-10 

Table V1.3. (continued) 

‘Quantitation limits achieved by GC. 

dQuantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by 
the laboratory for soil/sediment, calculated on dry weight basis as required by the contract, will be higher 
(EPA 1988a). 
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Table V1.4. Target Analyte List (TAL) of lnorganics and Contract Laboratory Program Contract- 
Required Detection Limits (CRDL) for Inorganic Analytesa 

Analvte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Cal ci u m 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanad ium 
Zinc 
Cyanide 

Contract-Required 
Detection Limitbic 

(Water) IrralL) 

200 
60 
10 
200 

5 
5 

5000 
10 
50 
25 

100 
3 

5000 
15 
0.2 
40 

5000 
5 

10 
5000 

10 
50 
20 
10 

Contract-Required 
Detection Limitbic 

(Soil) (ma/ka) 

40 
12 
2 

40 
1 
1 

1000 
2 

10 
5 

20 
0.6 

1000 
3 

0.1 
8 

1000 
1 
2 

1000 
2 

10 
4 
2 

ahorganic analytes will be analyzed according to "EPA Contract Laboratory Program Statement of 
Work for lnorganics Analysis, Multi-Media, Multi Concentration," SOW No. 7/88, including revisions 2/89 
and 6/89, or most recent version. 

bContract-required detection limits are subject to the restrictions specified in the first page of Part G, 
Section IV, Exhibit D (Alternate methods - Catastrophic Failure) of the EPA CLP Statement of Work (EPA 
1988b). Any analytical methods specified in the EPA CLP Statement of Work, Exhibit D, may be used as 
long as the documented instrument or method detection limits meet the contract-required detection limits. 
Higher detection limits may only be used if the sample concentration exceeds five times the detection limit 
of the instrument or method in use, then the value may be reported even though the instrument or method 
detection limit may not equal the contract-required detection limit. This is illustrated in the example below 
(EPA 1988b): 

For lead: 

Method in use - ICP 
instrument Detection Limit (IDL) = 40 
Sample Concentration = 220 
Nominal Detection Limit (CRDL) = 3 
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Table V1.4. (continued) 

, The value of 220 may be reported even though the instrument detection limit is greater than the 
contract-required detection limit. The instrument or method detection limit must be documented 
as described in Exhibit E of the EPA CLP Statement of Work (EPA 1988b). 

The contract-required detection limits are the instrument detection limits obtained in pure water that must 
be met using the procedure in Exhibit E of the EPA CLP Statement of Work. The detection limits for 
samples may be considerably higher, depending on the sample matrix (EPA 1988b). 

CLP - Contract Laboratory Program 
ICP - inductively coupled plasma 
IDL - instrument detection limit 
CRDL - contract-required detection limit 
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- Water samples will be analyzed for tritium using the EPA-approved drinking water 
method, numbered 906.0, for tritium (EPA 1980a). 

- EPA Method 353.2 (EPA 1983) will be used to analyze soil and sediment samples for 
nitrate-nitrite. Because this method is for aqueous samples, the soil/sediment 
samples will be dissolved in water. 

- SW846 Method 8240 will be used to analyze sediment and sump liquid samples for 
acetonitrile and acrylonitrile from the glass melter room. 

- SW 846 modified Method 8015 will be used to analyze soil/sediment samples for 
volatile EPH. These results will be quantified for total high boiling petroleum 
hydrocarbon as motor oil, #2 fuel oil, jet fuel (JP-4), or diesel fuel, as specified. Water 
samples will also be analyzed for EPH reported as jet fuel (JP-4) according to EPA 
Methods 3510 (preparation) and 801 5 (analysis). (Note: Total low-boiling petroleum 
hydrocarbons are reported as gasoline and will not be required for this investigation.) 

- IT Laboratory's USATHAMA Method LW06 (solid samples) will be used to analyze 
soil/sediment samples for ten explosives (Appendix G). This IT method was 
developed according to the USATHAMA quality assurance program (Appendix G) 
and uses HPLC to identify the ten explosives in soil. The certification performance 
data package for this method is provided in Appendix G. 

Table VIS  lists the non-CLP analytes, the analytical method reference, and the analyte quantitation limits. 

The limit of detection for each analyte is best expressed as a quantitation limit that is defined as the "lowest 

level that can be reliably achieved within specified limits of precision and accuracy during routine 

laboratory operating conditions" (EPA 1986). This limit may vary significantly depending upon the sample 

matrix, and, as a final reported limit, will vary with the weight or volume of the sample used, percent 

moisture (where applicable), and the dilution factor, if any. The limits listed on Table VIS are the minimum 

achievable quantitation limits for IT Laboratories in Tennessee with analysis of clean sample matrices of a 

given sample volume or weight. 
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Table VIS. Non-CLP Analytes, Quantitation Limits, and Analytical Methods 

Quantitation Limita 
Water) 

Quantitation Limita 
(Soil or Sediment) 

Acetonitrile 100 NA 

Acrvlonitrile 100 NA 

ExDlosivesa 

HMX 
RDX 
1,3,5-TNB 
1,3-DNB 
NB 
Tetryl 
TNT 
2A,4,6-DNT 
2,6-DNT 
2,4-D NT 

Extractable Petroleum Hvdrocarbonsb 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

EPH reported as jet fuel (JP-4) 
EPH reported as diesel fuel NA . 

EPH reported as motor or #2 fuel oil 

50 

NA 

Lit h i u mc NA 

2.9 
2.2 
1.3 
1.2 
1.3 
2.2 
1.3 
1.3 
1.3 
0.3 

5 
5 
20 

10.0 

Plutonium-238d 
Thorium-232d 
Tritiume 

Nitrateg 

Chloride' 

NA 
NA 
500' 

NA 

NA 

25 _+ 25 (3SD) 
2 f 1 (3SD) 
NA 

l h  

5h 

aU.S. Army Toxic and Hazardous Materials Agency Method LW-06, "Nitroexplosives in Soil by HPLC," IT 

bEPH~ are analyzed by SW846 modified method 8015 (EPA 1986). 
Laboratories, Knoxville, TN. 

'Analyzed by U.S. Environmental Protection Agency (EPA) Method 6010 and the sample prepared by 3050 0 (EPA1986). 
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dPlutonium-238 and thorium-232 analyses will be performed at the Mound Plant Soil Screening Facilty. It 
should be noted that values less than the detection levels given above will be reported, but should be 
considered estimates. 

eAnalyzed by EPA Method 906.0 in "Prescribed Procedures for Measurement of Radioactivity in Drinking 
Water," EPA-600/4-80-032, latest version. 

'Based on a 1 OOmL sample size 
gAnalyzed by EPA Method 353.2 in "Methods for Chemical Analysis of Water and Wastes," U.S. EPA, EPA- 
600/4-79420, revised March 1983. 
hBased on a 10 gram soil sample and 100mL volume of extractant and a soil moisture content of 0-10% 
(rounded). Actual quantitation limit will vary with the sample and extractant amounts and will 

'Analyzed by EPA Method 9250 in SW846 (EPA 1986). 
depend upon the nature of the soil matrix. 

EPH - extractable petroleum hydrocarbons 
HMX - octahydro-l,3,5,7-tetranitro-l,3,5,7-tetrazocine cyclotetramethylenetetranitramine 
RDX - hexahydro-l,3,5-trinitro-s-triazine cyclotetratmethylenetetranitramine 
NB - nitrobenzene 
1,3-DNB - 1,3dinitrobenzene 
1,3,5-TNB - 1,3,5-trinitrobenzene 
2,4-DNT - 2,4dinitrotoluene 
2,6-DNT - 2,6dinitrotoluene 
TNT - 2,4,6-trinitrotoluene 
2A,4,6-DNT - 2-amino4,6dinitrotoluene 
Tetryl - A-methyl-N,2,4,6-tetranitroanaline 
NA - Not Applicable. 

i 
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7. CALIBRATION PROCEDURES AND FREQUENCY 

Before any instrument is used as a measuring device, the instrument’s response to known reference 

materials (traceable to an appropriate agency standard such as NIST, NBS, or ASTM) must be determined. 

The manner in which various instruments are calibrated is dependent upon the particular type of instrument 

and its intended use. All sample measurements are made within the calibrated range of the instrument. 

For laboratory analyses, appropriate sample dilution is performed if the instrument response is greater than 

the upper end of the calibration range. 

7.1. FIELD EQUIPMENT 

Applicable field instruments to be used during the investigation will be calibrated according to the 

specifications set forth in the respective Mound Plant ER Program SOPS (Appendix E). Instruments will be 

calibrated at least once per day during field use. Table 111.1 in section 3 summarizes the calibration 

procedures, frequency of calibration and acceptance criteria necessary for the calibration to be valid for 

applicable field measurements and field screening. 

Records for each field instrument used as part of this program will be maintained to ensure its capability of 

providing accurate and precise measurements. Records will be maintained on instrument maintenance 

and calibration. Such records will be reviewed prior to their use in the field. Tracking of instrument records 

will be accomplished by assigning a unique number to each instrument that will correspond to its records 

file. 

0 

The field measurement and field screening instruments that may be used in the field during the 

environmental investigation are presented in the following subsections. 

7.1 .l. Photoionization Detector (PID) 

The HNuTM PID is a general survey instrument capable of detecting and measuring many organic and 

inorganic vapors in air. The instrument can be calibrated to a particular compound; however, it cannot 

distinguish between detectable compounds in a mixture of gases. The HNu has a sensitivity of 

approximately 0.1 parts per million (ppm) of benzene. However, the instrument’s sensitivity depends upon 

the compounds present and environmental factors such as moisture and temperature. Mound Plant ER 

Program SOP 6.2, Health and Safety Monitoring of Organic Vapors with a Photoionization Detector 

(revision 0) (DOE 1 Wl), provides details on the calibration frequency and procedures for the HNu PID. ‘ 
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Explosimeters, or combustible gas indicators- (CGls), are used to determine the potential for the 

combustion or explosion of unknown atmospheres. A typical CGI determines the level of organic vapors 

and other gases present in an atmosphere as a percentage of the lower explosive limit or lower 

flammability limit by measuring the change in electrical resistance in a Wheatstone bridge circuit. The CGI 

can reliably detect common combustible vapors such as methane, butane, and pentane. Some CGI 

models also contain an oxygen detector. The oxygen detector is useful for determining the existence of 

atmospheres deficient in oxygen. Mound Plant ER Program SOP 6.1, Health and Safety Monitoring of 

Combustible Gas Levels (revision 0) (DOE 1991), describes the details of the calibration frequency and 

procedures of CGls. 

7.1.3. SDecific Conductance Meter 

The YSI Model 33 specific conductance meter, or equivalent, is a portable, battery-operated, transistorized 

instrument used to measure salinity, specific conductance, and temperature in surface water, groundwater, 

and waste water systems. Instrument calibration frequency and procedures for salinity, specific 

conductance, and temperature measurement instruments are described in detail in Mound Plant ER 

Program SOP 2.2, Field Measurements on Ground and Surface Water Samples (revision 1) (DOE 1991). 0 
7.1.4. pH Meter 

The Fisher Model No. 107 pH meter, or equivalent, is a portable pH monitoring instrument for determining 

pH in surface water, groundwater, and waste systems, and for other water quality applications. The 

calibration frequency and procedures are described in detail in Mound Plant ER Program SOP 2.2, Field 

Measurements on Ground and Surface Water Samples (revision 1) (DOE 1991). 

7.1.5. Field Alkalinitv Testing 

Field alkalinity testing will be performed on all groundwater samples. A digital titration kit (Hach Kit, or 

equivalent) will be used to measure alkalinity of the groundwater samples. The calibration frequency and 

procedures are described in detail in Mound Plant ER Program SOP 2.2, Field Measurements on Ground 

and Surface Water Samples (revision 1) (DOE 1991). 
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7.1.6. Zinc Sulfide AlDha Scintillometer 

A portable zinc sulfide alpha scintillometer, coupled with a ratemeter/scaler, will be used to screen soil 

samples that are collected in areas where alpha-emitting radionuclides may exist. This screening must be 

performed in order to establish proper shipping/packaging procedures for the samples and to establish 

the average background levels for safe handling of the samples by laboratory personnel. This 

instrumentation can reliably measure activity levels above 350 disintegrations per minute (dpm) per 100 

centimeters squared (an2). In addition, this detector may be used for personnel monitoring. This 

instrumentation can reliably measure activii levels above 350 dpm/100 cm2, or about 70 counts per 

minute (cpm)/100 cm2. Mound Plant ER Program SOP 6.4, Total Alpha Surface Contamination 

Measurements (revision 0) (DOE 1991), describes in detail the calibration frequency and procedures for the 

zinc sulfide alpha scintillometer. 

7.1.7. Field Instrument for the Detection of Low-Enerav Radiation 

i 
A FIDLER will be used to monitor surfaces and soil samples for the presence of low-energy gamma 

radiations that accompany some alpha emissions, such as the 17-kiloelectron volt (kev) gamma-ray 

emitted when plutonium-238 low-energy decays to uranium-234. The FIDLER, used in combination with 

the zinc sulfide alpha probe, can provide a determination of the presence or absence of radionuclides. The 

FIDLER reliably measures gamma levels above 100 picocuries per gram (pCi/g) for plutonium-238 in soil. 

The calibration frequency and procedures for the FIDLER are described in detail in Mound Plant ER 

Program SOP 6.7, Near Surface and Soil Sample Screening for Low-Energy Gamma Radiation Using the 

FIDLER (revision 0) (DOE 1991). 

0 

7.2. LABORATORY EQUIPMENT 

Laboratory instrument calibrations typically consist of two types, initial calibration and continuing 

calibration. Initial calibration procedures establish the calibration range of the instrument and determine 

instrument response over that range. Typically, three to five analyte concentrations are used to establish 

instrument response over a concentration range. The instrument response over that range is commonly 

expressed as a correlation coefficient (e.g., UV-visible/infrared spectrophotometry) or by a response 

factor, amount/response (e.g., for GC, GC/MS, or HPLC). 
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Continuing calibration usually includes measurement of one or more calibration standards. The response 

is compared to the initial measured instrument response. Continuing calibration is performed at least once 

per operating shift for laboratory analyses. 

Instrument calibration procedures for CLP analyses will be performed according to the CLP SOW for 

inorganic and organic analyses (most recent versions). For non-CLP analyses, calibration procedures will 

be performed as described in the approved analytical method. Calibration procedures for all laboratory 

analyses, along with frequency and acceptance criteria, are summarized in Table 111.2 in section 3. The 

following subsections discuss the calibration procedures for each type of instrumentation. 

7.2.1. Gas ChromatoaraDhic (GC) Analvses 

GC will be used for analysis of EPHs (EPA 1986) and pesticides/PCBs (EPA 1988a). Initial calibration is 

performed when chromatographic conditions are changed (e.g., change in flow rate, detectors, new 

column) or when the calibration check does not meet the required acceptance criteria. A minimum of five 

standards of different concentrations are analyzed to determine the linearity of the GC. Response factors 

for each compound are calculated from the results, and a calibration curve is generated. Linearity criteria 

for extractable petroleum hydrocarbons are valid if there is less than or equal to 20% relative standard 

deviation among the calibration factors and 10% relative standard deviations for pesticides/PCBs. A 

quadratic curve may also be used. 

For pesticide/PCB analysis, the retention-time windows are be determined for the target compounds and 

surrogate compound. Three injections are made over a 72-hour period and the retention-time shift for 

each compound is evaluated. The retention-time window is established by applying plus or minus three 

times the standard deviation of the three retention times for a given compound to the retention-time of the 

first analysis. 

The initial calibration for these analysis is checked once every 10 samples analyzed, or once per day, 

which every is more frequent. A midrange standard is run and must be within 15% difference of the initial 

response factor. Recalibration is performed to further sample analysis if this criteria is not met. 
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GC/MS will be used for analysis of volatile and semivolatile organic compounds according to the CLP 

SOW (EPA 1988a). Modifications to the calibration for acetonitrile and acrylonitrile are specified in the IT 

Laboratory SOP. Mass spectral abundance criteria must be met prior to sample analysis. 

Decafluorotriphenylphosphine for semivolatile organics and bromofluorobenzene for volatile organics are 

used to tune the GC/MS system and must meet specific ion abundance criieria established in the CLP 

SOW. Meeting these criieria is demonstrated daily or every 12-hour time period, whichever is more 

frequent. The tuning is also verified whenever a corrective action to the GC/MS system is taken that affects 

the tuning (e.g., ion source cleaning or repair). 

Initial calibration of the GC/MS system is accomplished with a minimum of five concentrations of target 

compounds (three concentrations for air analyses). Only a four-point calibration is required by the CLP 

SOW for nine of the target semivolatile compounds that have a lower response and for VOCs that saturate 

at the highest concentration (200 micrograms per liter [pg/L]). Relative response factors (RRFs) are 

calculated for the target compounds and relative standard deviations for CLP-identified calibration check 

compounds (CCCs). Relative standard deviations for CCCs must be less than or equal to 30%. Initial 

calibration is not valid if this criterion is not met. CLP-identified system performance check compounds 

(SPCCs) must have the minimum average RRFs specified in the CLP SOW for the initial calibration curve to 

be valid. The relative retention times of each compound in each standard run must agree within 0.06 units. 

0 
The initial calibration is verified every 12-hour period with a calibration standard containing all target 

semivolatile and volatile compounds and surrogate compounds. RRFs are compared to the average RRF 

from the initial calibration. The minimum RRF for the SPCCs must be met. The percent difference for the 

RRFs of the CCCs must be less than or equal to 25 % for the initial calibration to be valid. Prior to sample 

analysis,. the GC/MS system is evaluated and corrective action taken if these criteria are not met. 

7.2.3. Inductively Cou~led Plasma (ICP) and Atomic AbsorDtionlAA) for Metals and 

SDectrODhOtOmetW for Cvanide 

TAL inorganics will be analyzed according to the procedures presented in the CLP SOW for inorganic 

analyses (EPA 1988b). Lithium will be calibrated for according to the IT Laboratory SOP. ICP, atomic 



Quality Assurance Project Plan 
Mound Plant, Miscellaneous Sites, Operable Unit 3 
Revision 3 
Section: 7 
Date: May 1991 
Page 7-6 0 absorption (AA) instruments, and the spectrophotometer are calibrated daily, or once every 24 hours, and 

each time the instrument is set up. The AA instrument is calibrated with a blank and at least three 

concentrations of standards prepared each time for analysis. Minimum linearity for AA analysis is a 

correlation coefficient of 0.995. The ICP must be calibrated with at least two standards, with one being a 

blank. The minimum correlation coefficient for cyanide calibration is 0.996. 

An initial calibration verification (ICV) is performed to assess the accuracy of the initial calibration using a 

standard of a certified concentration from an external source. When the measurement exceeds the CLP- 

established control limits, the problem is corrected, the instrument is recalibrated, and the ICV is run again. 

The initial calibration is verified by analysis of a continuing calibration verification (CCV) standard every two 

hours during an analysis run, or at a frequency of lo%, whichever is more frequent. This standard is also 

analyzed for at the beginning and end of each sample analysis run. The concentration and source of the 

CCV and acceptance criteria are specified in the CLP SOW. For ICP and AA analysis, linearity is required 

near the contract-required detection limit (CRDL). An ICP standard (CRI) at two times the CRDL or two 

times the instrument detection limit (IDL), whichever is greater, is analyzed for at the beginning and end of 

each sample analysis run, or twice per 8-hour working shift, whichever is more frequent, but not before the 

ICV. An AA standard (CRA) at the CRDL or IDL, whichever is greater, is analyzed for at the beginning of 

each sample analysis run, but not before the ICV. 

7.2.4. Liauid Scintillation 

Liquid scintillation is used to measure beta particle activity from tritium. A source check is performed daily 

to verify calibration and efficiency. The background level is also checked daily. 

7.2.5. Hiah-Performance Liauid ChromatoaraDhv (HPLC) 

HPLC is used for analysis of explosives (IT Analytical Services USATHAMA Method LW46). Initial 

calibration is performed with a minimum of five concentrations of standards whenever there is a change in 

chromatographic conditions or when the check standard is outside acceptance criteria. The resulting 

calibration curve must have an average response factor with a relative standard deviation less than or equal 

to 15%. 

The initial calibration is checked prior to sample analysis and once every 10 samples analyzed with a 

midrange standard for each analyte. The response of the check standard must be within 25% of the 

predicted response in order for the initial calibration to be valid. If the calibration check is outside this 

criteria, a new calibration curve will be performed. The retention times and peak heights of the check 
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standard for every 10 samples are compared to those of the check standard run at the beginning of the 

day. If significant deviation or visible chromatographic abnormalities are observed, then all samples 

analyzed after the last acceptable standard check will be reanalyzed. 

7.2.6. Colorimetry 

Nitrate-nitrite (method E353.2) and chloride (method SW9250) will be analyzed for by spectrophotometric 

methods, which use a colorimeter to identify the analyte when the analyte is complexed with, or creates the 

formation of, a light-absorbing compound. Calibration of the colorimeter is accomplished with a minimum 

of three concentrations of standards and is performed when instrument conditions are changed or when 

the calibration standard exceeds acceptance criteria. The calibration curve is plotted, or a minimum 

correlation coefficient of 0.995 is required, for acceptable linearity of the resulting calibration curve. 

The initial calibration is verified with the analysis of a midrange calibration standard prior to sample analysis 

and for every 10 samples analyzed. The standard result must be less than or equal to a 15% difference 

from the response of the initial calibration. If this acceptance criterion is exceeded, then the instrument is 

recalibrated and the affected samples will be reanalyzed. 

7.2.7. AlDha SDectrometry 

Alpha spectrometry, using a 17-keV plutonium x-ray with a 1/16-inch thick, 5-inch diameter Nal detector 

and lead x-rays at 88 keV, will be used to measure plutonium-238 and thorium-232. The procedures for 

calibration are included in the Mound Plant SOP presented in Appendix E of this QAPP. 
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8. INTERNAL QUALITY CONTROL CHECKS 

Internal quality control checks are performed as part of a field investigation in order to assess and control 

the quality of the data generated. Quality control checks are used to evaluate the accuracy and precision 

of field screening, field measurements, sampling technique, and laboratory analyses. Acceptance criteria 

for the quality control checks, and corrective actions to be taken if criteria are not met, have been 

established for this program so that data of known quality are obtained (Table 111.2). The following 

subsections summarize those internal quality control checks. 

8.1. SCREENING AND FIELD MEASUREMENTS 

Quality control procedures for screening and field measurements are limited to checking the reproducibility 

of the measurement by obtaining multiple readings and by calibrating the instruments (when appropriate) 

with either internal references or external standards. The frequency of these checks and acceptance 

criteria are presented on Table 111.1. 

8.2. FIELD SAMPLING 

Field conditions and sampling techniques for surface water and sump liquid samples can be assessed by 

the collection of trip blanks, sample bank blanks, equipment (rinsate) blanks, ambient blanks, and 
a 

duplicate samples for selected laboratory analyses. Blank samples will not be labeled as such so that 

laboratory bias is minimized. The laboratory will be kept from using these samples for internal QC by 

indicating on the chain of custody which samples are to be used for internal QC. Trip, sample bank, 

ambient, and equipment blanks monitor environmental conditions or sampling technique during sampling 

in order to detect potential sample contamination. Trip blanks monitor for volatile organic contamination 

during sample transport and storage. Trip blanks are prepared in the laboratory by filling vials with 

organic-free deionized water (ASTM Type II quality), sealing the vials with no air bubbles and transporting 

them to the site. These blanks remain unopened while transported and stored with the collected samples 

(one set per sample cooler). Sample bank blanks monitor for VOCs potentially present in the surrounding 

environment where samples are commonly handled before shipment. Sample bank blanks are prepared, 

after a given batch of samples are collected, with organic-free deionized water (ASTM Type II quality) in 

sample vials, capped with no air bubbles, and placed in the desired location during handling. Ambient 

blanks will be used to monitor for VOCs potentially present in the environment surrounding a given area to 

be sampled. This blank is prepared prior to sampling in the area of interest with a vial filled with organic- 

free, deionized water (ASTM Type II quality) that is left uncapped in the area during sampling. When 
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sampling is completed in the area, the vial is capped, leaving no air bubbles. Ambient blanks will be used 
to monitor for VOCs potentially present in the environment surrounding a given area to be sampled. This 
blank is prepared prior to sampling in the area of interest with a vial filled with organic-free, deionized water 
(ASTM Type II quality) that is left uncapped in the area during sampling. When sampling is completed in 
the area, the vial is capped, leaving no air bubbles. Equipment blanks are used to evaluate the 
decontamination technique of water sampling equipment that is not dedicated to a given sampling 
location. Equipment (rinsate) blanks are prepared by filling sample bottles with organic-free, deionized 
water (ASTM Type ll quality) that has been routed through a decontaminated sampling device, including 
the filtering apparatus (inorganics samples only). 

Two water samples will be collected for this investigation; therefore, one duplicate, trip blank, ambient 
blank, and sample bank blank will be prepared. A trip blank is collected for each set of vials for volatile 
organics shipped in a given sample cooler. If dedicated samplers are not used for the water sample 
collection, then an equipment blank will be collected after the first sample collected. Equipment blanks are 
analyzed for volatile and semivolatile organic compounds, pesticides, TAL inorganics, and EPHs. 

Ambient blanks and duplicates will be collected as field quality control checks for soil and sediment 
samples. Ambient blanks will be prepared for every 20 soil or sediment samples collected at selected 
locations. A duplicate sample is collected for every 10 soil samples collected in the field. Collection of 
duplicate samples can measure the precision of the sampling technique. A relative percent difference is 
calculated for the duplicate sample analysis as defined in section 3 and is used to evaluate sampling 
precision. As a result of the sample analysis, duplicate sample results also include the precision of the 
analytical technique. Monitoring analytical precision is discussed in the following section, Laboratory 
Analyses. Acceptance criteria for precision of duplicate field samples has not been established. A high 
variation in soil sample results for the primary and duplicate sample is common due to the 
nonhomogeneous nature of soils; therefore, duplicate soil sample results will be assessed accordingly. 
Sample duplicates will not be labeled as such to prevent bias in the laboratory analysis. 

Bottle lot blanks will be collected for every new bottle lot number and are prepared by filling the sample 
bottle for a new lot of bottles with organic-free deionized water (ASTM Type II quality). Analyses to be 
performed on these blanks are those designed for the bottle type. When U.S. EPA Region V finalizes 
procedures for the preparation and analysis of bottle lot blank samples, an addendum to the QAPP will be 
submitted to U.S. EPA for review and approval. 

8.3. LABORATORY ANALYSES 

Internal quality control checks for routine analytical services from the CLP are specified in the EPA CLP 
statement of Work or the most current SOW for organics (EPA 1988a), and EPA CLP Statement of Work or 
the most current SOW for inorganics (EPA 1988b). These quality control checks are summarized in Table 
111.2 with frequency and acceptance criteria. Corrective actions to be taken, if any acceptance criteria are 
not met, are specified in the EPA CLP SOWS for organic and inorganic analyses. 0 
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a Internal quality control checks for non-CLP analyses are specified in the analytical method and in Table 

111.2. Additional quality control checks for some analyses will be performed and are also summarized in 

Table 111.2. Frequency of the checks, acceptance criteria, and corrective actions (as presented in Table 

111.2.) are based on guidance in the analytical method and established laboratory control limits. 

A definition of the internal quality checks for laboratory analysis are presented below: 

- Method Blank. The method blank is an artificial sample designed to monitor the 
introduction of artifacts into the analysis that could result from the sample preparation 
or analytical method. For aqueous sample analysis, reagent water is generally used 
as the matrix. For solid sample analysis, a purified solid matrix is used. The method 
blank is carried through the entire analytical scheme (extraction, concentration, and 
analysis). Method blanks will be performed for all applicable analyses at the 
frequency stated for the analytical method in Table 111.2. For CLP TAL inorganics 
analyses, the method blank is referred to as the preparation blank. 

- Backaround Check. A background check is performed for liquid scintillation analysis 
at a given count time and frequency to determine if the instrumentation is 
contaminated above a maximum acceptable level. For tritium analysis, the 
background check is performed once per day prior to sample analysis. The 
maximum acceptance level for system contamination is 3 standard deviations. If this 
limit has been exceeded, the problem is identified and corrected prior to sample 
analysis. 

. 

- Source Check. A source check is a check of the counting efficiency of the detector, 
'using a known amount of radionuclide. The check determines the detector 
resolution. The check is performed once per day for tritium analysis by liquid 
scintillation. 

- Method SDike. A method spike is a method blank sample carried throughout the 
same process as the samples to be analyzed, with a known amount of standard 
added. The spike result of the sample provides information on how the method is 
performing. This quality control check is performed for radiochemical analyses such 
as tritium. 

- Matrix SDike. Predetermined quantities of specific analytes are added to a sample 
matrix prior to sample extraction or digestion. Percent recoveries are calculated for 
each analyte to assess the analytical accuracy. Matrix spikes monitor the effects of 
the sample matrix on the analytical results. One matrix spike for every 20 samples 
collected will be performed for all applicable analyses (volatile organics, semivolatile 
organics, pesticides/PCBs, explosives, TAL inorganics, chloride, nitrate-nitrate, and 
radionuclides). The field sample to spike will be selected by field personnel and will 
not include a field blank sample (trip blank, equipment blank, ambient blank, or 
sample bank blank). This will ensure that a Mound Plant sample matrix with possible 
analyte detections will be spiked to obtain representative results of analytical 
accuracy. 

- Matrix SDike DuDlicate. A duplicate matrix spike of the same sample collected in the 
field will also be performed for every 20 samples collected. The matrix spike 
duplicate will assess the analytical and sampling precision by calculating a relative 
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percent difference (as defined in section 3) between the primary and duplicate spike 
recoveries. This sample will be a duplicate sample of the selected matrix spike. 

- Surrogate SDike. Surrogate compounds are organic compounds similar to the 
analytes of interest in chemical composition and extraction and chromatographic 
properties, but are not normally found in environmental samples. These compounds 
are spiked into all field and laboratory samples (blanks, standards, and matrix spikes) 
for volatile organic, semivolatile organic, and pesticide/PCB analyses. Percent 
recoveries are calculated for each surrogate compound in each sample. These 
recoveries give an indication of the performance of the analytical method. 

- Redicate SamDle. A replicate sample is analyzed for given analyses by taking 
aliquots from a sample container to assess the precision of the analytical method. An 
RPD is calculated for the primary and replicate sample results. Replicate samples will 
be analyzed for radionuclides, TAL inorganics, and total organic carbon. Field 
personnel will select the CLP TAL inorganics sample to be analyzed as a replicate. 

- Tunina Criteria. GC/MS analyses require that the mass spectrometer be tuned prior 
to calibration and sample analysis. This is accomplished with analysis of a 
compound that has similar properties but is not commonly found in the environment. 
For tunings and mass calibration, BFB and DFTPP are used for semivolatile organic 
and volatile organic GC/MS analyses, respectively. Specific ion abundance criteria 
must be met, as defined in the CLP SOW, before sample analysis begins. 

- Calibration Check. The initial instrument calibration is verified at regular intervals to 
account for potential instrument drift or other changes in instrument conditions. A 
standard with a concentration within the calibration range is analyzed for usually after 
10 sample analyses or with a frequency defined in the CLP SOW. The standard result 
is compared to the initial calibration, and a percent difference or RPD is calculated. If 
the result is not within the established acceptance criteria, then the analytical system 
is evaluated and recalibrated before continuing sample analysis. For CLP metal 
analyses, samples analyzed since the last acceptable standard must be reanalyzed. 

- Retention-Time Window. Retention times of target analytes for GC; GC/MS, and 
HPLC analyses must be monitored for shifts during sample analysis. The allowed 
shift of retention time for a given analyte is the retention-time window. Retention-time 
windows are established according to the analytical method. Acceptance criteria are 
expressed as an established range (e.g., 20.06 units) or for pesticide analysis as plus 
or minus three times the standard deviation of three retention times of the same 

. compound. Shifts that occur outside the acceptance criteria indicate a change in the 
chromatographic system or an instrument problem and could lead to 
misidentifications unless corrective action is taken. 

- Internal Standard. Internal standards are performed for volatile and semivolatile 
GC/MS analyses and are used to ensure that the system sensitiivity and response are 
stable for every run. Internal standards consist of compounds that are similar in 
analytical behavior to the analytes, and they are added to the calibration standards. 
Response factors of these standards are used to quantitate sample results. Criteria 
for internal standard responses and retention times are defined in the CLP SOW. 

- Svstem Performance Check ComDounds CSPCCs). SPCCs are specific compounds 
used to monitor the RRFs of the continuing calibration check compared to the initial 
calibration for GC/MS analysis of volatile and semivolatile organic compounds. A 
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minimum RRF for each of the SPCCs, as defined in the CLP SOW, must be achieved 
in order for the initial calibration to be valid. 

- Calibration Check Comoounds CCCCs). CCCs are specific compounds used to 
monitor the RRFs of the continuing calibration check compared to the initial 
calibration for GC/MS analysis of volatile and semivolatile organic compounds. The 
relative standard deviation of the RRF for each compound must be less than or equal 
to 30% in order for the initial calibration to be valid, as defined in the CLP SOW. 

- Initial and Continuina Calibration Blanks (ICB. CCB). A blank consisting of reagent 
water is analyzed immediately after every initial and continuing calibration verification 
for CLP TAL inorganics analyses, at a frequency of 10% or every 2 hours, whichever 
is more frequent. 

- Laboratorv Control Samole (LCS). An LCS is a standard solution of a certified 
concentration prepared by a source external to the laboratory performing the analysis 
and is used to measure the analytical accuracy. This quality control check is 
performed for TAL inorganics, volatile organics, chloride, and nitrate-nitrite analyses 
for every batch of analytical samples. The CLP SOW requires that the recovery of the 
LCS analysis for TAL inorganics be within 80% to 120%. Manufacturer’s 
specifications for acceptance criteria of the LCS are used for the other analyses. An 
LCS may also be prepared by the EPA Region V Central Regional Laboratory for 
submittal (blind) to IT Analytical Services for analysis. 

- Initial Calibration Verification (ICQ. After the ICP, AA, and cyanide systems are 
calibrated, the accuracy of the initial calibration is verified with the analysis of a 
calibration verification standard. The CLP SOW has established control limits for 
each system (ICP and AA: 90% to 110% of the true value; AA--cold vapor for 
mercury: 80% to 120% of true value; and cyanide: 85% to 115% of true value). If 
control limits are exceeded, then the problem is identified and corrected, and the 
instrument is recalibrated. 

- Continuina Calibration Verification (CCV). The initial calibration of ICP, AA, and 
cyanide systems is verified during each set of analyses at a frequency of 10% or 
every 2 hours, whichever is more frequent. The solution, as required by the CLP 
SOW, is either an EPA solution, a National Bureau of Standards SRM1643a solution, 
or a contractor-prepared standard. The control limits for this analysis are the same as 
for the ICV. 

- Linear Ranae Check Standard (CRI). For ICP analysis, a standard (or CRI) at two 
times the CRDL or two times the instrument detection limit is analyzed at a frequency 
defined in the CLP SOW to verify the linearity near the CRDL. For AA analysis, the 
standard (or CRA) is analyzed at a concentration at the CRDL or IDL. 

- Interference Check Samole (ICs). An ICs is analyzed for the ICP analysis at a 
frequency defined in the CLP SOW to verify interelement and background correction 
factors. The ICs consists of one solution containing interferents, and a second 
containing analytes mixed with the interferents. The second solution must fall within 
?20% of the true value. Corrective action, as defined in the CLP SOW, is taken if this 
criteria is not met. 

- ICP Serial Dilution (L). A serial dilution is a series of different dilutions of a given 
sample and a comparison of sample results. An ICP serial dilution is performed on 

f 
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one sample from each group of samples of a similar matrix and concentration or for 
each sample delivery group, whichever is more frequent, as defined in the CLP SOW. 
Results of the analysis must agree within 510%. The analysis of serial dilutions gives 
an indication of potential chemical or physical interferences. 

- Method of Standard Addition IMSAL. The method of standard addition (MSA) is a 
method for quantitating furnace AA sample results to eliminate the effects of the 
sample matrix. A sample whose matrix is interfering with quantitation is spiked at 
three concentrations, and the results are used as a calibration curve to quantitate the 
sample results. The conditions under which standard addition is performed and how 
the sample results are qualified are defined in the CLP SOW. 

- Linear Ranae Analvsis (LRA). The linear range for ICP analyses is checked with a 
standard quarterly. The standard is analyzed with a routine analytical run. The 
results must be within 25% of the true value. The concentration of the standard is the 
upper limit of the ICP linear range. 

- lnterelement Corrections. ICP interelement correction factors are determined prior to 
the start of CLP contract analyses and at least annually. The interelement corrections 
are for spectral interference due to aluminum, calcium, iron, and magnesium, and are 
checked for all wavelengths used for each analyte. 
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9. DATA REDUCTION, VALIDATION, AND REPORTING 

9.1. FIELD AND TECHNICAL DATA 

The field and technical (non-laboratory) data that will be collected during the RI effort at Mound Plant can 

generally be characterized as either objective or subjective data. Objective data include all direct 

measurements such as field screening/analytical parameters and water level measurements. Subjective 

data include descriptions and observations. Test boring and well logs include both types of data, in that 

the data recorded in the field are descriptive but can be reduced using the standardized lithologic coding 

system. 

9.1.1. Field and Technical Data Reduction 

For field measurement data which require calculations to obtain final concentrations/values (e.g., 

alkalinity), equations used and the calculations performed will be recorded in the appropriate field log. The 

equations used for measurement data are provided in the respective Mound Plant ER Program SOPS in 

Appendix E. All calculations will be checked at least once by the field team member performing the field 

measurement. e 
Occasionally, a field measurement will result in an outlier with a value significantly outside the expected 

range for most field conditions. Attempts will be made by the field team to identify outliers during the field 

measurement. All health and safety screening measurements will be considered. When identified, the 

outlier will be recorded as would any other field measurement, and at least two additional measurements 

will be made and recorded to verify or invalidate the suspected outlier. When appropriate, field 

instrumentation and calibration will be checked and the parameter remeasured when an outlier is 

discovered. If after this check, the value remains the same, it is considered a valid measurement. 

9.1.2. Field and Technical Data Validation 

Review of objective field and technical data integrity will be performed at two different levels. On the first 

level, field personnel at the time of collection will check to ensure that standard operating procedures are 

followed, all data are recorded, and quality control checks are performed. At the second level, data will be 

reviewed by a technical peer not involved with the data collection, who will check to ensure that all data are 

recorded and reported correctly, including calculations and sample collection information. Ten percent of 

all calculations will be checked. Any inconsistencies 
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personnel responsible for collecting the data. 

Subjective field and technical data will also be reviewed for reasonableness and completeness by the 

installation manager. In addition, random checks of sampling and field conditions will be made by the field 

supervisor, who will check recorded data at that time to confirm the recorded observations. Whenever 

possible, peer review also will be incorporated into the data review process, particularly for subjective data, 

to maximize consistency among field personnel. For example, during drilling activities, the field manager 

will schedule periodic reviews of archived lithologic samples to ensure that the appropriate descriptions 

and codes are being consistently applied by all field personnel. 

After the validity of data in the field notes and on ER Program forms has been evaluated, according to the 

procedures described above, the data administrator will tabulate the data, wherever possible, by entering 

the data in computer data files. Where appropriate, the data files will be set up for direct input into the 

project database. Subjective data will be filed as hard copies for later review by the installation manager 

and for incorporation into technical reports, as appropriate. 

9.1.3. Field and Technical Data RePorting 

All field data will be recorded by field personnel in bound field notebooks and on ER Program forms (for 

specific measurements). For example, during drilling activities, the field team member supervising a rig will 

keep a chronological log of drilling activities, a vertical descriptive log of lithologies encountered, other 

pertinent drilling information (staining, odors, field screening, working conditions, water levels, 

geotechnical data), and a labor and materials accounting in the team member’s bound notebook. It will be 

the responsibility of all field personnel to photocopy all field logs (including notebook pages and ER 

Program forms) generated during a given field day. Copies will be given to the site manager or field 

supervisor, who will maintain field log files. At the completion of a work shift, copies of all field logs, 

notebook pages, and ER Program forms will be returned to the TSO subcontractor’s office. These copies 

will be presented to the ER Program data administrator and entered into the project file. All records of 

numerical analyses performed on field and technical data will be legible, reproduction-quality, and 

complete enough to permit logical reconstruction by a qualified individual other than the originator. All field 

records will be kept on file at the TSO subcontractor’s office for a minimum of 10 years. EPA Region V and 

the TSO will be notified prior to any intent to dispose of project files. 
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Field notebook entries will include, on the inside cover and first pages, the following information: a 
- name, 

- company name and address, 

- phone number, 

- activity or location, and 

- table of contents. 

Daily entries will include the following information: 

- date and time; 

- name of individual making the entry; 

- description of test/activity; 

- quantities of materials used; 

- drawings and information related to the activity; 

- conditions that might adversely affect the test/activity; 

- names of witnesses or observers present; 

- samples collected, received, or released; 

- the procedures used or followed; 

- data which is not recorded on the ER Program forms; 

- calculations performed; 

- deviations from procedures used; 

- date and reason for downtime or delays; and -, 

- visitors. 

All entries will be made using a regular or ballpoint pen with indelible black ink. Corrections to entries will 

be made by crossing out the error with one line, dating and initialing the error, and entering the correction 

above or beside the error. Each page entered on in the notebook will be signed and dated by the 

individual. Once an entry has been signed and dated, changes, deletions, or additions are made only as a 

- new entry and refer back to the original entry rather than crossing it out. A new page in the field notebook 
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is started when the previous page is full or when the previous page has been marked, dated, and signed so 
that no entries can be made. Pages are not removed from the bound notebook. 

9.2. LABORATORY DATA 

9.2.1. Laboratow Data Reduction 

All raw analytical data are recorded in numbered and bound laboratory notebooks issued by the quality 

assurance officer. Data are recorded and are associated with the unique laboratory sample identification 

number and the field sample identifier. For inorganic analyses, the bound notebook pages are 

preformatted for each analytical method. Those pages contain the following: 

- analytical method, 

- analyst, 

- date, 

- reagent concentrations, 

- instrument settings (as applicable), and 

- raw data. 

The laboratory analysts sign and date all notebook entries daily. The notebook pages are reviewed 

periodically by the section manager before final data assembly. Copies of strip-chart outputs (for example, 

chromatograms) are maintained on file. 

At the completion of a set of analyses, all calculations are completed and are checked by the analyst. 

Calculations using raw data to obtain final concentrations are performed according to the procedures 

described in the specified analytical method. The associated quality control data (laboratory duplicates, 

surrogates, matrix spikes, and matrix spike duplicates [MSDs]) are entered onto quality control charts and 

are verified as being within control limits. If all data are acceptable, the data are entered into the laboratory 

computer system, and the data summaries (including raw data) are submitted to the section manager for 

review. After approval, data are subsequently entered into the project database format. Data outside 

control limits will be reported with a qualifier on the CLP reporting forms for CLP data packages. Case 

narratives will note any out-of-control situations for non-CLP analyses. After the laboratory section 

manager approves, the laboratory data manager is notified that the data are ready to be reported, and the 

completed analyses are removed from the laboratory backlog. A hard-copy data summary is then a 
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@ generated that is reviewed and is signed by the laboratory section manager and/or the laboratory 

manager. 

Laboratory data is stored separately for each project by IT Analytical Services. Included in the file are 

calibration records, raw analytical data, processing of data, data validation, quality control sample results, 

data reports, and project-specific requirements. These records are kept for a minimum of 10 years. The 

TSO subcontractor and EPA Region V will be notified of intent to dispose of Mound Plant data. 

9.2.2. Laboratow Data Validation 

Prior to the final production of analytical reports, laboratory data are reviewed and verified according to IT 

Analytical Services procedures described in the IT Analytical Services Quality Assurance Manual in Section 

10.2, Data Validation (Appendix A). The IT Analytical Services data review procedures are based on two 

activities: 

- processing quality control sample results; and 

- data validation of reporting analytical results. 

Precision and accuracy of the analyses are evaluated with the quality control sample results. Control 

charts prepared from statistical evaluation of quality control sample results (e.g., matrix spikes and MSDs) 

are used to compare results to established control limits. 

0 
Data validation consists of review of data processing and data reporting. Twenty percent of all data 

processed will be checked using one of the two procedures described in subsection 10.2.1 of the IT 

Analytical Services Quality Assurance Manual (Appendix A). Data reports are reviewed against the 

processed data by the analyst or group leader. The operations manager then reviews the data report to 

ensure that it meets project requirements. The laboratory manager gives final approval for issuance of the 

laboratory report. 
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In addition to the data review performed by the appropriate laboratory, an organization external to the one 

that generated the data will validate the analytical data. Analytical data generated from samples collected 

at Mound Plant will be reviewed and validated by an ER Program TSO subcontractor. 

0 
Data Generated Under CLP 

Validation by the ER Program TSO subcontractor will be performed on CLP organic and inorganic analyses 

in a step-by-step approach. These data will first be evaluated against the requirements of this QAPP. The 

CLP-generated data (TCL organic compounds and TAL inorganic parameters) will then be evaluated 

according to EPA CLP validation procedures ("Laboratory Data Validation - Functional Guidelines for 

Evaluation of Inorganic Analyses" and "Laboratory Data Validation - Functional Guidelines for Evaluation of 

Organic Analyses," prepared by the EPA Data Review Work Group, latest revisions)., 

Non-CLP Data 

The Mound Plant ER Program will use the criteria described in this section to evaluate the acceptability of 

non-CLP data. Non-CLP analyses include radiological constituents, lithium, acetonitrile and acrylonitrile, 

extractable petroleum hydrocarbons, organochlorine pesticides/PCBs common anions, and explosives. e The evaluation of these analytical results will consist of, at a minimum, the following components: 

- Were the appropriate SOPs followed during sample collection? 

- Were the samples Containerized and handled as described in the FSP and SOPs? 

- Were the appropriate number and type of field quality control samples collected? 

- Are the data packages complete (subsection 9.2.3)? 

- Did the field and laboratory quality control checks meet the established acceptance 
criteria (section a)? 

9.2.3. Laboratow Data Reporting 

Laboratory data reporting will be provided on electronic media (as ASCII files of a specified format) and in 

hard-copy data reports. All laboratory data report packages for each type of analysis will contain a case 

narrative that summarizes the following information on the given set of samples analyzed: 

- date of issue; 

- the laboratory analysis performed; 
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- any deviations from the stated analytical method; 

- the laboratory batch number; 

- the number of samples and the sample matrices; 

- a reference to the quality control procedures performed for the specific methods 
used, including the reference to the acceptance criteria used.; 

- thexontents of the laboratory report; 

- the project name and number; 

- the state of the samples received (e.g., whether preserved and packaged properly); 

- whether sample holding times were met, and identification of those for which they 
were not; 

- any observations that may have had an impact on the analyses; 

- any technical problems affecting the analysis and corrective actions taken; 

- laboratory quality control checks that did not meet the project criteria (as specified in 
the QAPP) and/or laboratory criteria (include any corrective actions taken and any 
known possible reasons for the results); and 

the laboratory manager’s signature approving the issuance of the data package. 

A copy of the chain-of-custody with all relinquished signatures will accompany each data package. 

The following summarizes the contents of hard copy laboratory data report packages for each group of 

analyses. 

- For those analyses performed under the CLP SOW for inorganic (TAL) and organic 
(TCL) compounds, data report packages will follow the requirements set forth in the 
CLP SOW. These include TCL volatile organic and semivolatile organic compounds 
and TAL inorganics (including lithium) for sump liquid and surface water and soil and 
sediment samples. 

- laboratory data packages for explosive analyses will, at a minimum, consist of the 
following: 

- a case narrative for each laboratory batch of samples analyzed; 

- a summary page stating the extraction and analysis dates for each field 
sample and reported laboratory quality control checks; 

- a cross reference of laboratory sample identification numbers to the project 
sample identification numbers; 

- a description of all data qualifiers used in the laboratory report; 
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- a record of sample extraction of all samples and laboratory quality control 
checks; 

- sample results for the 10 explosives; 

- results of matrix spikes, matrix spike duplicates, method blank, initial 
calibration, and continuing calibration checks; and 

- labeled and dated chromatograms of sample results, matrix spikes, MSDs, 
the method blank, and continuing calibration checks. 

- Reports covering analysis of common anions (chloride and nitrate-nitrite) will contain, 
at a minimum, the following where applicable: 

- a case narrative for each laboratory batch of samples analyzed; 

- a summary page stating the analysis dates for field samples and reported 
quality control samples; 

- a cross reference of laboratory sample identification numbers to the project 
sample identification numbers; 

- a description of all data qualifiers used in the laboratory report; 

- a record of sample preparation for all field samples and laboratory quality 
control samples; 

- sample results; 

- results of initial calibration and calibration checks (including date); and 

- results of matrix spikes, MSDs, laboratory replicates, ‘laboratory control 
samples, and the method blank. 

- Data packages for radiochemical analyses will consist of the following elements: 

- a case narrative for each laboratory batch of samples analyzed; 

- a cross reference of laboratory sample identification numbers to the project 
sample identification numbers; 

- a summary page stating the extraction and analysis dates for each field 
sample and reported laboratory quality control check; 

- a description of data qualifiers used in the laboratory report; 

- a record of sample preparation for all field samples and laboratory quality 
control; 

- instrument calibration results (date, time, technician); 

- results for standards, including instrument blanks and calibration standards: 



Quality Assurance Project Plan 
Mound Plant, Miscellaneous Sites, Operable Unit 3 
Revision 4 
Section: 9 
Date: June 1991 
Page 9-9 

- labeled and dated raw data for all sample results and laboratory quality 
control checks, including counting time and number of disintegrations per 
sample; and 

- calculated activity, per unit mass or liquid volume, with the following 
associated statistics: 

- relative counting error at the 95% confidence level, 

- lower detection limit, and 

- normalized deviation for method spikes and matrix spikes. 

- Data report packages for EPH and pesticides/PCBs will consist, at a minimum, of the 
following items where applicable: 

- a case narrative for each laboratory batch of samples analyzed; 

- a cross reference of laboratory sample identification numbers to the project 
sample identification numbers; 

J - a description of data qualifiers used in the laboratory report; 

- a record of sample extraction/preparation for all field samples and 
laboratory quality control checks; 

- a summary page stating the extraction and analysis dates for each field 
sample and reported laboratory quality control check; 

- sample results; 

- results of matrix spikes, MSDs, method blank, initial calibration, continuing 
calibration checks, and replicate samples; 

- labeled and dated chromatograms/spectra of sample results and the 
laboratory quality control checks listed above: and 
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10. PERFORMANCE AND SYSTEM AUDITS 

Audits may consist of two types, system audits and performance audits. The purpose of a system audit is 

to determine whether appropriate project systems such as equipment, instruments, procedures, qualified 

personnel, etc., are in place. Performance audits are used to indicate whether those systems are 

functioning properly and are capable of meeting project requirements. Internal audits will be conducted by 

the TSO subcontractor’s project QAM or a designated auditor to verify the existence of a quality control 

system and evaluate the level of compliance with that system for quality control measures, standards, 

records, and project documentation and control. At least one internal audit will be conducted during the 

Operable Unit 3 Limited Investigation. External audits will be performed by EPA Region V, the Region V 

Central Regional Laboratory, and/or the Region V Central District Office. 

The auditor must have a working knowledge of Mound Plant and of the associated operable unit, which 

includes a detailed understanding of the QAPP, the associated SOPS, and the Work Plan. The auditor is 

also expected to have an understanding of technical issues related to the field and laboratory sampling 

program. Finally, the QAM or the designated auditor must exhibit experience with quality assurance audits. 

10.1. TECHNICAL PERFORMANCE AUDITS 

Technical performance audits will be conducted by the QAM or assigned qualified personnel of the TSO 

subcontractor on an ongoing basis during the project, as field data are generated, reduced, and analyzed. 

These audits will be scheduled and executed as part of work on each operable unit. All numerical 

analyses, including manual calculations, mapping, and computer modeling, will be documented and will be 

the subject of performance audits in the form of quality control review, numerical analysis, and peer review. 

Technical peer review is the responsibility of the Mound Plant ER Program TSO subcontractor installation 

manager and will be performed for project data reductions, analyses, and reports. 

10.2. FIELD PERFORMANCE AUDITS 

The TSO subcontractor’s QAM or a designated auditor will perform at least one internal field performance 
audit during each phase (i.e., drilling, soil sampling, water sampling, etc.) of the investigation. Field 

sampling and associated activities will be audited at least once. The purpose of field performance audits is 

to ensure that the methods and protocols detailed in this QAPP are being consistently adhered to in the 
field. 

Field performance audits will be performed using an audit checklist of the format presented in Figure 10.1 

The field performance audit will include a review of the following activities: 
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- air, soil/sediment, groundwater/surface water, and biological tissue sampling 
procedures; 

- field measurements and field screening procedures; 

- field logbook documentation; 

- sample labeling, handling, and custody procedures; 

- completion of ER Program field forms; 

- the number and type of quality control samples collected; and 

- drilling procedures. 

These activities will be reviewed for their adherence to the procedures established in the FSP, Mound Plant 

ER Program SOPS, and the QAPP. Audit questions will be developed by the QAM. These checklists are 

used to ensure completeness of the review and to document the results of the audit. 

As part of the field audit, field operation records will be reviewed to verlry that field-related activities were 

performed in accordance with appropriate project procedures. Items reviewed will include, but are not 

limited to, field equipment calibration records, daily field logs, and chain-of-custody documentation. Upon 

audit completion, an audit report containing observations and any findings and associated corrective 

actions will be submitted to the ER Program TSO installation coordinator, the ER Program subcontractor 

project manager, and the installation manager. These reports will be delivered to U.S. EPA upon their 

request. 

EPA Region V, the Region V Central Regional Laboratory, and/or the Region V Central District Office are 

responsible for performing external audits of field activities. 

10.3. PROJECT SYSTEM AUDITS 

The DOE or its subcontractor director of quality assurance may periodically, on an unannounced basis, call 

for a corporate project audit (system audit). The installation manager must respond by submitting the 

Operable Unit 3 QAPP, and the auditor will then determine whether the QAPP is in place. The auditor will 

also determine whether the audits called for in the QAPP have been, and are being, conducted. Certain 

tasks are identified by the director of quality assurance for a more formal audit on a scheduled basis. 

Those audits evaluate, in depth, the implementation of the QAPP in the project as it applies to field and 

laboratory data analysis and reduction procedures. The division operations manager, in the role of division 

quality assurance officer, may ask the director of quality assurance to perform an audit or may personally 

conduct the audit. 
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10.4. LABORATORY AUDITS 

10.4.1. Laboratorv Svstem Audits 

The EPA Region V Central Regional Laboratory will perform external system audits of IT laboratories as 

necessary for this program. This audit may include an onsite visit of the laboratories. An audit of the IT 

Analytical and Mixed Waste Laboratories may also be performed by the ER Program TSO subcontractor 

QAM prior to the implementation of the remedial investigation. The system audit will consist of review of 

the laboratory qualtty assurance manual; the instrumentation and/or analytical system developed for the 

analyses of interest; sample preparation methodologies; laboratory sample handling, log-in, and custody 

procedures; data reduction and reporting procedures; data validation procedures; instrument calibration 

procedures; the quality control program developed for the methods; and other laboratory procedures that 

may impact the laboratory analyses to be performed for this investigation. 

10.4.2. Laboratorv Performance Audits 

A performance audit of IT Analytical and Mixed Waste Laboratories will be performed at least once and as 

determined necessary during this investigation by the ER Program TSO subcontractor QAM. The 

performance audit will evaluate at a minimum the laboratories’ performance on the following activities 

specific to the investigation: 

- implementation and follow-through of the laboratory quality control program 
established for this investigation as defined in the QAPP, 

- sample custody and handling procedures, 

- analytical methods followed as defined in the QAPP, 

- sample tracking, 

- data reduction, 

- data validation, 

- instrument calibration, 

- sample preparation, and 

- documentation of data analysis/data reduction. 

The IT Analytical Laboratory currently participates in the CLP round-robin program. The IT Mixed Waste 

Laboratory participates in the EPA cross-check program for radiation analysis and the DOE Environmental 

Measurement Laboratory cross-check program. The results of the EPA cross-check program are 
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evaluated by the EPA, and the results are published as part of the public record. The DOE Environmental 

Measurement Laboratory performance samples will be reviewed by the DOE or its subcontractor to ensure 

acceptable laboratory performance. 

The laboratory quallty assurance coordinator has responsibility for monitoring the internal quality 

assurance program. The quality assurance coordinator is responsible for scheduling, coordinating, and 

conducting internal performance audits and for reviewing data for performance samples received. The 

quality assurance officer supplies blind performance samples to the laboratory at least semiannually. 

External performance audits of IT laboratories will also be conducted by the EPA Region V Central 

Regional Laboratory as necessary. This audit may include an onsite visit of the laboratories. 
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11. PREVENTIVE MAINTENANCE 

Proper preventive maintenance of field and laboratory equipment is a necessary element in achieving 

equipment reliability and minimizing equipment downtime. 

11.1. FIELD EQUIPMENT 

Field equipment will be properly calibrated, properly charged, and in good general working condition 

before the beginning of each working day. Mound Plant, ER Program SOPS (DOE 1991), Appendix E, 

define the required equipment checks and their frequency for each type of field equipment to be used, and 

Table 111.1 in section 3 summarizes the checks to be performed during the Operable Unit 3 investigation. 

Any nonoperational field equipment will be removed from service and returned to the supplier, and a 

replacement will be obtained. Field equipment will not be repaired in the field. The following spare parts 

will be kept in the field: extra titration kit, pH electrodes, pH meter, electrical conductivity meter, water level 

indicator, and pump motor. Maintenance records will be maintained for each field instrument according to 

a unique number affixed to the instrument. These records will be reviewed prior to the instruments’ use in 

the field to ensure that instrument maintenance and calibration are up-to-date. 

All field instruments will be properly protected against inclement weather conditions during the field 

investigation. Each instrument is specially designed to maintain its operating integrity during variable 

temperature ranges that may be encountered during cold-weather working conditions. At the end of each 

working day, all field equipment will be taken out of the field and placed in a cool, dry room for overnight 

storage. 

All subcontractor equipment (e.g., drill rigs and water trucks) will arrive at the site in proper working 

condition each day. All lubricating hydraulic motor oils will be checked by the subcontractors before the 

start of each work day to make certain all fluid reservoirs are full and that there are no leaks. Before the 

start of work each day, the field supervisor will also inspect all equipment for fluid leaks. If a leak is 

detected, the equipment will be removed from service for repair or replacement. 

11.2. LABORATORY EQUIPMENT 

The ability to generate valid analytical data requires that all analytical instrumentation be properly 

maintained. The IT Laboratories maintain full service contracts on all major instruments. These service 

contracts not only provide routine preventive maintenance, but also emergency repair service. Each 

analytical instrument is assigned an instrument logbook. All maintenance activiiies are recorded in the 
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instrument log. The information entered in the instrument log includes 

- date of service, 

- person performing service, 

- type of service performed and reason for service, 

- replacement parts installed (if appropriate), and 

- miscellaneous information. 

Table XI.1 summarizes the type and frequency of maintenance of major instruments that will be used for 

the analytical program. Those parts commonly replaced, as specified, in Table XI.1 are the spare parts 

kept in the laboratory. A listing of spare parts is also routinely maintained in files for each instrument. 
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12. SPECIFIC ROUTINE PROCEDURES USED TO ASSESS 
DATA PRECISION, ACCURACY, AND COMPLETENESS . 

The procedures to assess precision, accuracy, and completeness are presented in section 3. Equations 

are used to calculate, and acceptance criieria are used to assess precision, accuracy, and completeness 

(subsections 3.1 .l, 3.1.3, 3.2.2, and Tables 111.1 through 111.4). Accuracy, precision, and completeness are 

defined in subsections 3.1.1, 3.2.1, and 3.3, respectively. 

The precision and accuracy requirements for TCL organic analyses, TAL inorganic analyses, and non-CLP 

analyses are given in Tables 111.2 and 111.3. All analytical data are reviewed relative to those criteria. For any 

qualtty control checks outside the acceptance criteria, the results will be assessed by the TSO 

subcontractor for data usability. The acceptance criteria for field quality control checks does not take into 

account the interdependencies of the checks. Since many of the quality control checks are interrelated 

(e.g., both a method blank and a trip blank could have contaminants), each batch of analytical data will be 

assessed on a case by case basis. Field blank results associated with soil/sediment data will be used only 

to provide information on the potential for contamination to exist in the soil/sediment samples, and will not 

be used for quantitative purposes. 

Precision and accuracy of laboratory analyses are assessed by IT Analytical Services prior to reporting 

analytical results according to the procedures described in sections 10.1.2.2, 10.1.2.3, and 10.1.3 of the IT 

Analytical Services Corporate Quality Assurance Manual (Appendix A) and section RS10.2 of the 

Radiological Sciences Laboratory QA Manual for radionuclide analysis (Appendix C). These procedures 

include evaluating all quality control samples and using control charts for major parameters. Control 

charts with warning limits and control limits are prepared for replicate analyses (using RPD), matrix spikes, 

and blank spikes (using percent recovery). Upper and lower warning limits and control limits are defined 

by the following equations: 

Upper Control Limit = m + 3s, 

Lower Control Limit = m - 3s, 

Upper Warning Limit = m + 2s, 

Lower Warning Limit = m - 2s, 

Where: 

m = average of the RPD determinations or percent recoveries of at 
least 20 measurements 

s, = standard deviation of the RPD determinations or percent 
recoveries 
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These upper and lower control limits are those used internally by the laboratory and are not necessarily 

those presented in Tables 111.2 and 111.3. Control limits for CLP analyses are established as guidance or 

contract-required limits in the CLP SOW for organic and inorganic analysis. The laboratory calculates 

control limits for these analyses to determine if they fall within these limits. 

a 

The initial responsibility for monitoring the quality of an analytical system lies with the analyst. The analyst 

will verify that all quality control procedures are followed and that results of analysis of quality control 

samples are within acceptance criieria. If acceptance criteria limits are exceeded, appropriate corrective 

actions will be taken and out-of-control situations will be described in the analytical report case narrative. 
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13. CORRECTIVE ACTION PROTOCOLS 

13.1. FIELD CORRECTIVE ACTION 

During the Operable Unit 3 Limited Field Investigation, failure to comply with the requirements of this 

QAPP, the requirements of the work plan, or any referenced procedures will be considered 

nonconformances. The initial responsibility for monitoring the quality of field measurements and 

observations and compliance with plans and procedures lies with the field personnel. The field manager is 

responsible for verifying that all quality control procedures are followed. This requires that the field 

manager assess the correctness of field methods and the ability to meet quality assurance objectives. If a 

problem occurs that might jeopardize the integrity of the project or cause some specific quality assurance 

objective not to be met, it is the responsibility of all field project staff to report it. Field project staff must 

report all such suspected nonconformances by initiating a nonconformance report and submitting it to the 

field manager (Figure 13.1). The field manager will submit the nonconformance report to the site manager, 

the installation manager, and the project quality assurance manager for formal investigation. An 

appropriate corrective action will then be decided- upon and implemented. The field manager will 

document the problem, the corrective action, and the results, using the form shown in Figure 13.2. Copies 

of the documentation form will be provided to the site manager, the installation manager, and the project 

quality assurance manager. All nonconformance reports and corrective action forms will be included in the 

quality assurance section of the Operable Unit 3 Limited Field Investigation Report. 

13.2. LABORATORY CORRECTIVE ACTION 

The initial responsibility for monitoring the quality of an analytical system lies with the analyst. In this 

pursuit, the analyst will v e r i  that all quality control procedures are followed and that the results of analysis 

of quality control samples are within acceptance criteria. 

If this assessment by the analyst reveals that any of the quality control acceptance criteria are not met, the 

analyst must immediately assess the analytical system to correct the problem. The deficiency is reported 

to the appropriate supervisor, who will complete and sign a nonconformance memorandum and notify the 

Qualrty Control Coordinator. Written laboratory nonconformances are reported monthly to the Quality 

Assurance Director. 

The nature of the corrective action obviously depends on the nature of the problem. For example, if a 

continuing calibration verification is determined to be out of control, the corrective action may require 

recalibration of the analytical system and reanalysis of all samples since the last acceptable continuing 
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NONCONFORMANCE REPORT (NCR) 

ACTIVTTY NCR NO. : 

NCR DATE: APPLEABLE TESTIPLANISOWIDRAWING'SPECFCATIONS: 

ORGANPATIONICONTRACTOR: CONTRACT NO.: 

0 RIGIN AT0 R : 
~~ - 

ORGANIZATION: PHONE NO.: 

APPROVAL: ( ) SIGNIFICANT NCR (Requires client concurrence) 

DESCRPTlON OF NONCONFORMANCE (Including cause, location, and date): 

( ) INTERNAL 

DlSPOSKION (Actions taken to solve the problem): 

CORRECTIVE ACTION (Actions taken to prevent recurrence): 

Date Corrective Action is to be completed: 
Person responsible for corrective action: 

QAVERIFCATON OF CORRECTIVE ACTION: 

) CANNOT VERIFY (Note reasons) 
( ) VERIFIED 
( 

Signature of QA Officer 

APPROVAUDGTRIBUTION: 
~~ - 

APPROVAL 

APP DlST TITLE NAME ORG INITIALS DATE 

PROJECT DIRECTOR 
DEPUTY PROJECT DIRECTOR 
PROJECT MGR. 
QA OFFICER 
CLIENT PI 
CLIENT PL 
CORP QA MGR 
INSTALLATION MANAGER 

FILE COPY - 
SHEET OF 

form 4427 
~~~ ~ 

FIgure 13.1. Nonconformance report (NCR). 
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Audit Report tt 
Page - of I 

CORRECTIVE ACTION DOCUMENTATION’ 

DATWOR IGINATOR : 

PERSON RESPONSIBLE FOR RESPONSE: 

~ ~ 

DESCRIPTION OF PROBLEM and when identified: 

State cause of problem if known or suspected: 

SEQUENCE OF CORRECTIVE ACTION: (If no responsible person is identified, bring this form 
directly to the QA Coordinator.) State date, person, and action planned: 

CA Initially Approved By: Date: 

Description of Follow-Up: 

Follow-Up Dates: 

~~ ~~ 

Final CA Approved By: Date: 

WUNDlCorActDoc 1/15181 
Figure 13.2. Corrective Action Documentation form. 
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calibration standard. Specific corrective actions to exceeded acceptance criteria for laboratory quality 

control checks are summarized in Table 111.2. Corrective actions to be taken for CLP analyses (TCL VOCs, 

semivolatile organic compounds, pesticides/PCBs and TAL inorganics) are presented in the CLP SOW, or 

the most current, for organic analyses, and CLP SOW, or the most current, for inorganic analyses. If 

samples analyzed under the CLP procedures exceed holding times, the laboratory will analyze new 

samples at no cost to the client. Section 13 of each IT Analytical Services Quality Assurance Manual in 

Appendixes A through D provide additional corrective action protocols for the analyses of interest. 

13.3. CORRECTIVE ACTIONS RESULTING FROM AUDITS 

The project quality assurance manager and audit team will prepare a formal report of all audit proceedings. 

The programmatic impact of a negative finding, such as the lack of or failure to use an appropriate 

procedure, will be determined by the project quality assurance manager or lead auditor and reported to the 

site or installation manager. A corrective action plan and schedule will be requested, and the installation 

manager will be responsible for ensuring that action to correct the nonconformance has been developed 

and initiated, and that any special expertise has been made available. The installation manager will also be 

responsible for implementing the corrective action and ensuring that no additional work, dependent on the 

nonconforming activity, is performed until the nonconformance is corrected. Corrective action may include 

reanalyzing the samples (if holding time permits), resampling, and evaluating and amending the sampling 

and analytical procedures. 

The project manager will approve the corrective action and will be responsible for ensuring that the 

corrective action adequately addresses any nonconformances noted during internal or external audits. 

The project quality assurance manager will ensure that corrective actions for nonconformances are 

implemented by 

- evaluating all reported nonconformances, 

- controlling additional work on nonconforming items, 

- maintaining the log of nonconformances, and 

- ensuring that nonconformance and correction reports are included in the site 
documentation files. 

Following implementation of satisfactory corrective action, the project quality assurance manager will 

conduct sufficient follow-up activities to verify this implementation. Such confirmation will be documented, 
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along with any further recommendations, in a formal closeout report for the audit. The closeout report will 

be included in the Operable Unit 3 Limited Field Investigation Report. 
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14. QUALITY ASSURANCE REPORTS TO MANAGEMENT a 
Quality assurance reports to management will consist of prior notification of activities, and reports on 

activities. Reports will encompass both routine reports and special reports, including written reports and 

memoranda documenting data assessment activities, results of data validations, audits, nonconformances, 

corrective actions, and quality notices. The management hierarchy receiving some or all of the reports will 

include DOE Dayton Area Office (DAO) (the Remedial Project Manager);the EG&G Mound Manager of 

Environmental Restoration, the DOE Albuquerque Operations Program Manager, and the DOE RI/FS 

Contractor Project Manager. Reports may be distributed to RI/FS subcontractors at the discretion of the 

DOE Remedial Project Manager and the RI/FS Contractor Project Manager. 

Prior notification of all quality assurance activities will be provided to all managers through the vehicle of 

RI/FS monthly progress reports that also contain information about all RI/FS activities, and through special 

trip notices that notify managers of contractor and subcontractor travel. Monthly RI/FS progress reports 

will routinely discuss upcoming activities including field work and scheduled audits. Any of the managers 

listed above may use the notification to identify the need for, and schedule quality assurance audits in 

connection with, scheduled field work. 

0 Monthly reports will also describe the progress, the completion, and sometimes the results, of quality 

assurance activities. Descriptions of the completion of activities will serve as notice to all managers of the 

availability of quality assurance reports. Results of quality assurance activities may be summarized for 

inclusion in monthly reports. Each quality assurance activity shall be documented in a report separate 

from any summary or description included in the monthly RI/FS progress report. 

Within IT Analytical Services, the Quality Control Coordinator and the Quality Assurance/Quality Control 

Director will prepare routine reports to management indicating effectiveness of the laboratory quality 

assurance program. The Quality Control Coordinator will prepare a monthly summary report of the internal 

review activities of laboratory performance and submit the report to the Quality Assurance/Quality Control 

Director. Reports of the semiannual system audits will be distributed to the Vice President of Analytical 

Services, laboratory manager, regional Director of analytical operations, and the IT Analytical Services 

Quality Assurance/Quality Control Director. 
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STATEMENT OF MANAGEMENT- POSITION 

IT Corporation is committed to providing quality services for environmental 
management; services which meet the needs of our clients, satisfy regulatory 
requirements, and are commensurate with the current state of the art. 

To satisfy our clients' quality objectives, to meet regulatory requirements, 
and to comply with IT Corporate-wide requirements, IT Analytical Services 
(ITAS) has adopted a comprehensive Quality Assurance Program. 
and practices of the Program apply to every employee at every level within 
ITAS; they are fundamental to the way we do business and to the services we 
provide. 

The Quality Assurance Manual is an overall statement of Program policy. 
Manual provides guidance to ITAS personnel-in fulfilling their 
responsibilities, and serves as a statement to external parties of ITAS' 
commitment to quality. 

The principles 

This 

Implementation of the Program is the responsibility of all ITAS personnel. 
Management at every level has the comitment, duty, and authority to insist 
that these responsibilities are met, and that the principles and practices of 
the Program are followed and implemented. 

Quality Assurance Coordinators are assigned in all ITAS laboratories to see 
that the Program is implemented on a day-to-day basis as intended. 
Coordinator has the authority and duty to stop work if and when necessary to 
satisfy Program requirements. 

a 
Each 

To verify that the Quality Assurance Program is successfully implemented, the 
laboratories are independently audited by the ITAS Director of Quality 
Assurance/Control, who is directly responsible to the Vice President, 
Analytical Services. In addition, the laboratories are subject to audits by 
the Environmental Projects Group Director of Ouality Assurance and Discipline 
Management, and by various regulatory authorities and other outside agencies. 

Brad S. Figley 
Vice President 
Analytical Services 
February 1 ,  1988 
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Analytical data are used for many purposes, including: compliance with 
regulatory requirements; determination of the presence, concentration, and 
movement of hazardous materials in the environment; potential effects upon o r  
protection required for persons; and the actions necessary for disposal or 
treatment of hazardous materials. 

Analytical data may be used within IT Corporation to support a broader-based 
proJect involved with: 
treatment; treatment and/or disposal at an IT facility; or health and safety 
protection of IT personnel and 'the public. 
outside comercial testing and submitted directly to clients for their 
decision making. 

site characterization and/or remediation: on-site 

Data may also be produced for 

It is the purpose of the ITAS Quality Assurance Program, as expressed in this 
Quality Assurance hnual, to provide data which are of acceptable quality. 
achieve this, a system is described which controls: 

To 

Preservation of samples 
Receipt and handling of samples 
Processing and analyses of samp 
Analytical equipment 
Data verification 
Data reporting 
Records management 
Management review. 

es 

ITAS recognizes that all laboratory personnel affect data quality. 
Manual has been prepared so that staff members will be cognizant of the 
procedures adopted by ITAS for the production of analytical data, and so 
they will be aware of their responsibilities. 
chemical analysis only; microbiology, bioassay, geotechnical and 
radiological analyses are described in Laboratory-Specific Attachments 
to this Qual i ty Assurance Mariual . 

This 

This Manual applies to 

HAN:PH-1(1) 
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The remainder of this introductory section discusses: 

Ouality Assurance objectives of ITAS, which are 
subsequently discussed in detail in this Manual 

The organization of ITAS 

Quality Assurance documents within ITAS 

Control, distribution, and revision of Quality 
Assurance documents. 

Within this Manual, the terms Quality Assurance and Quality Control are 
defined and used as follows: 

Quality Assurance - The overall controls imposed 
.upon laboratory operations. Actions taken by 
personnel and the documentation of laboratory 
performance are included as specified in the 
Ouality Assurance Program. 

Quality Control - The daily, specific actions' 
taken within the laboratory to verify sample 
integrity, performance of analyses, data 
processing, and record maintenance. 

1 . 1  OBJECTIVES OF THE QUALITY ASSURANCE PROGRAM 
As stated, the overall objective of the Quality Assurance Program for 
the ITAS laboratories is to provide data of known quality. To accom- 
plish this, each laboratory must: 

Maintain an effective, ongoing Quality Control 
Program to measure and verify laboratory 
performance. 

Meet data requirements for  accuracy, precision, 
and completeness through the use of proven 
methodologies. 

Provide sufficient flexibility to allow con- 
trolled changes in routine methodology to meet 
specific data requirements. 
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Monitor operational performance of the laboratory 
on a routine basis and provide corrective.action 
as needed. 

Recognize and promptly correct for any factors 
which adversely affect quality. 

Maintain complete records of sample submittal, 
laboratory performance, and completed analyses to 
verify resulting data. 

Specifically, the following actions are taken: 

Procurement and control of instrumentation and 
supplies required for laboratory operation 

Sample receipt, c.bin-of-custody completion, and 
sample storage 

Calibration and preventive maintenance of 
instrumentation 

Establish a Ouality Control sample program within 
the laboratory so that statistical evaluation of 
analyses can be done 

Analyses in accordance with recognized analytical 
procedures 

Data processing, validation, and reporting 

Control and maintenance of laboratory records 

Identification and resolution of nonconformances 
requiring corrective action 

Audits to verify laboratory performance and the 
reporting of audit results to management 

Training of analysts in technical and quality 
control procedures, including-an orienetation to 
the ITA5 Quality Assurance Program. 

1.2 ITAS QUALITY ASSURANCE DOCUHENTS 
Complete documentation of ITAS operations requires several types of ITAS 

Quality Assurance documents. This Quality Assurance Manual provides 
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overall policy for ITAS. Other documents provide supplementary infor- 
mation or project-specific requirements. Each of the document types is 
discussed belou. Figure 1-1 illustrates the basic purpose of each 
document . 

Quality Assurance Manual - The Quality Assurance 
Manual provides ITAS Quality Assurance policy. 
The Manual discusses all aspects for Quality 
Assurance and Quality Control, both admin- 
istrative and technical. However, it is not 
intended that the Manual provide in-depth 
technical discussion. The Quality Assurance 
Manual has precedence in policy matters over all 
other ITAS quality-related documents. The Manual 
is applicable to and provides direction for all 
ITAS analytical laboratories. 

Laboratory-Specific Attachments - Laboratory- 
Specific Attachments to the Quality Assurance 
Manual are prepared for two purposes: 

- I f  an individual ITAS laboratory provides 
services that are unique to that laboratory, 
the service and necessary Quality Assurance 
requirements will be described in an 
attachment. 

- Certain aspects of laboratory operations dis- 
cussed in the Quality Assurance Manual are 
dependent upon laboratory facilities. Quality 
Assurance activities such as preventive main- 
tenance, calibraticn, and data verification are 
functions of the equipment in a specific 
laboratory. Attachments uill be prepared by 
each laboratory to document their specific 
operations. Laboratory-Specific Attachments 
are adopted as part of the Quality Assurance 
Manual for the preparing laboratory. 

Manuals of Practice - Manuals of Practice are 
developed to provide in-depth technical discus- 
sions of specific topics. For example, a Manual 
of Practice for the field collection, preser- 
vation, and shipment of samples to ITAS 
laboratories provides specific uniform direction 
to IT personnel. Manuals are usable across ITAS 
laboratories. 
SOPS. 

A Manual may be a collection of 
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Standard Operating Procedures (SOPS) - These are 
written, detailed instructions describing the 
specific laboratory operations and performance of 
routine laboratory tasks. They specify what is 
done, whose responsibility it is to perform tasks 
and whose to verify their correctness; they are 
sufficiently detailed to provide data of 
acceptable quality and integrity, with a minimum 
loss of data due to out-of-control situations. 
They also provide for documentation to record the 
performance of all tasks and their results, and 
demonstrate the validation of the data each time 
the data are recorded, calculated, or 
transcribed. 
upon which analytical quality depends. 

SOPS address the major elements 

- Organization and personnel - Facilities and equipment - Analytical methodology - Sample custody procedures - Quality control - Data handling. 
Project-Specific Manuals - Frequently, contract- 
ual and regulatory demands, or uniqueness of a 
project's scope of work, require the preparation 
and implementation of a Project-Specific Quality 
Assurance Program and Manual, generally referred 
to as a Quality Assurance Project Plan (QAPP). 
Project demands can include: 

- The development and/or use of new testing 

- Different requirements for equipment 
methods 

calibration and maintenance 

- Different detection limits for testing 
- Different accuracy and precision limits or the 

statistical treatment of data 

- Additional or different document and record 
formats and maintenance. 

If a specific project requires a unique Quality 
Assurance Program, that program will be 
implemented. 
in a Project-Specific Manual. The requirements 
of the project will take precedence over 
conventional ITAS Quality Assurance practices for 
.that work. 

Full documentation will be provided 
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1.3 DOCUMENT CONTROL, DISTRIBUTION, AND REVISION 
The Quality Assurance Manual, Attachments, Manuals of  Practice, SOPS, 
and Project-Specific Wanuals are approved and controlled documents. 

Approvals required before issue for the various documents follow: 

ITAS Quality Assurance Manual - Senior Vice President, Environmental Projects 
- Vice President, IT Analytical Services - Director, Quality Assurance/Control, ITAS - Director, Quality Assurance and Discipline 
Management, Environmental Projects Group 

Group 

Laboratory-Specific Attachment - Laboratory Manager - Regional Director, Analytical Operations - Director, Quality Assurance/Control, ITAS - Director, Quality Assurance and Discipline 
Management, Environmental Projects Group 

Manuals of Practice - Vice President, IT Analytical Services - Director, Quality Assurance/Control, ITAS 

Standard Operating Procedures - Laboratory Manager - Director, Quality Assurance/Control, ITAS - Laboratory Quality Control Coordinator 
Project-Specific Manuals - Laboratory Manager - Laboratory Quality Control Coordinator - Project Manager (if analytical services are 
part of a broader-based project, and if 
required by contract). 

Approval of these documents shall be denoted by a signature-and-date 
page in each document, which includes the required signatures above and 
the manual author. In addition, IT prepared documents shall be reviewed 
and approved by regulatory agencies, as appropriate. 

In general, documents will be distributed as needed to all ITAS 

MAN : PM- 1 ( 6 )  
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personnel. When the document is no longer needed or the copyholder 
leaves IT Corporation, it shall be returned. Copies distributed within 
IT and ITAS will be numbered for document control, or as uncontrolled 
documents. 
Practice will be by the Director, Quality AssuranceKontrol, ITAS. 
Laboratory-Specific Attachments and Project-Specific Manuals (QAPP), and- 
SOPS will be distributed by the appropriate Laboratory Managers and QC 
Coordinators. 

Distribution of the Quality Assurance Manual and Manuals of 

So that all Quality Assurance documents can be revised as necessary, 
distribution lists will be maintained, as applicable, by the ITAS 
Quality Assurance Staff and Laboratory Managers. 
revisions will require the same approvals as the original document. 
Also, revisions will be consecutively numbered and each page revised 
shall denote the numbered revision. To facilitate revisions, each page 
of all manuals shall contain the follouing: 

Before issue, 
-' 

_I 

'- 

Title or Document Identification 
Section No. 
Revision No. 
Date: (of issue) 

Issuing a revision requires a revised signature page. 

Revisions will be issued to all holders of controlled copies. Each 
copyholder will sign a revision receipt verifying that the revision has 
been received and properly placed in the document. The receipt will be 
returned to the issuing manager. 

Copies of Quality Assurance documents will be issued external to IT 
Corporation as required. These documents may be controlled (numbered 1 
or uncontrolled (unnumbered) copies depending upon the reason for 
issue. Controlled cop 
In all cases, external 

es will be revised in accordance with the above. 
parties will be asked to return Quality AsslJrilnce 
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documents when the need for the document has ended. Exceptions to thrs 

w i l l  be i f  the external party requires a copy for record purposes. 

MAN : PM-l(8) 
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PURPOSE 

Provides ITAS Quality Assurance policy 

States responsibilities of  laboratory 
staff 

Describes basic Quality Control 
prac t ices 

LABORATORY- States supplementary implementing 
SPECIFIC - practices-and.services of a 
A'fTACHMENT specific laboratory 

For specific laboratory; becomes 
incorporated uith Quality Assurance 
Manual 

MANUALS OF Detailed discussion of specific 
PRACTICE technical subjects 

Provides detailed information related 
to technical topics discussed in 
the Quality Assurance Manual 

STANDARD Detailed description of specific tasks 
OPERAT ING 
PROCEDURES procedures 

relating to laboratory operation and 

PROJECT- Prepared as required for specific 
SPEC I FIC contract 
MANUAL 
( QAPP 1 Hay supplement or change ITAS Ouality 

Assurance practices fo r  specific project 

Takes precedence over other ITAS 
documents for a specific project 

FIGURE 1 - 1  

ITAS OUALITY ASSURANCE DOCIJHENTS 
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2.0 LABORATORY ORGANIZATION 

This section discusses general positions and quality-related responsibilities 
which each laboratory must provide for the implementation of the Quality 
Assurance Program and completion of Quality Control activities. 
discussed is the role of the IT Analytical Services Quality Assurance/Control 
Director. 

Also 

2.1  ITAS QUALITY-RELATED RESPONSIBILITIES WITHIN A LABORATORY 
The positions discussed below are part of ITAS laboratories. 
related responsibilities may be modified in the Laboratory-Specific QA 

The quality- 

Attachments' organization section: 

laboratory Manager 

- Report directly to Vice President, IT 
Analytical Services, or Regional Director 
Analytical Operations 

- Implement the Quality Assurance Program within 
the laboratory 

- Periodically determine the effectiveness of the 
Quality Assurance Program in the laboratory 

- Approve Laboratory-Specific Attachments to the 
Quality Assurance Manual and Project-Specific 
Manuals (QAPPs), SOPS, and revisions 

- Recommends to the Quality Assurance/Control 
Director, ITAS, changes in the Quality 
Assurance Program 

- Issues laboratory reports 
- Maintain current laboratory organization chart 
- Supervise laboratory participation in inter- . 

laboratory accreditation and proficiency 
programs. 



INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

ITAS QAM 
Section No. 2.0 
Revision No. 1 
Date: February 1 ,  1988 
Page 2 of 6 

Technical Director 

- Provides technical overview of laboratory 
activities 

- Serves as an "in-house" consultant for the 
applicability of general Quality Control 
practices to specific needs 

- Leads the training of analysts in laboratory 
operat-ions and analytical procedures 

- Evaluates analytical techniques, procedures, 
instrumentation and Quality Control procedures, 
and provide recomendations to the Laboratory 
Manager 

- Supervises the verification of software for 
data processing 

- Recommends standards for purchasing instru- 
mentation, equipment, reagents, gases, and 
chemicals 

- Defines the instrument preventive maintenance 
schedule 

- Defines the calibration program within the 
laboratory. 

Quality Control Coordinator: 

- Prepares Quality Ccntro? standarts, arranges 
insertion of Quality Control samples into the 
laboratory sample stream, and reviews the 
results 

- Performs statistical analyses utilizing results 
of QC samples analyses 

- Inform the Operations Manager and Group 
Leaders of data which lies outside of 
acceptable 1 imi ts 

- Serves as the "focal point"-for the reporting 
and disposition of nonconformances 

- Resolves ongoing and recurring nonconformances 
within the Laboratory 

NAN : PH-2 ( 2 ) 
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Recommends corrective actions for resolution of 
nonconformances 

Reviews statistical data to verify the 
laboratory is meeting stated Quality Control 
goals 

Maintains current distribution lists for 
Laboratory-Specific Attachments and Project- 
Specific Manuals and Standard Operating 
Procedures 

Closes findings and recornendations of Ouality 
Assurance Audits 

Notifies the Technical Director, Operations 
Hanager, and Laboratory Manager of out-of- 
control situations 

Stops production of data in a laboratory area 
uhere the review of quality control data or 
procedures shows significant problems 

Reports nonconformances to the ITAS Qual i ty 
Assurance/Control Director or the Director, 
Ouality Assurance, Environmental Project Group 
if the situation is not corrected within the 
laboratory 

Assists in the performance of Quality Assurance 
audits and performs Quality Control audits 

Establishs and supervises the laboratory 
Ouality Assurance training program. 

Operations Manager/Assistant Laboratory Manager: 

- Oversees the log-in of all samples received, 
completion of chain-of-custody records, and 
maintenance of sample log books 

- Hanages laboratory daily analytical operations 
- Supervises Ouality Control activities performed 
as part of routine analytical operations 

- Supervises sample storage faciliti*s 
- Supervises the preparation and maintenance of 

hboracor-y records 
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- Oversees preventive maintenance program. 
Group Leaders: 

Serve as the Lead Analyst within the group 
(group meaning organic analysis, inorganic 
analysis, special projects, etc.) 

Organize and schedule the analytical testing 
program with consideration for sample-holding 
times 

Implement data verification procedures 

Assign analysts for data processing and 
validation activities 

Review and approve all analytical data and 
submit to Operations Manager and Laboratory 
mnager for issue' 

Evaluate instrument performance and supervise 
instrument calibration and preventive 
maintenance programs 

Report out-of-control or nonconforming 
situations to Operations Manager, Laboratory 
Manager, and Quality Control Coordinator, as 
appropriate. 

Analysts 

Perform analytical procedures and data record- 
ing in accordance with accepted methods 

Perform and document calibration and preventive 
maintenance of instrumentation, as appropriate 

Perform data processing and validation 

Immediately report out-of-control situations, 
instrument malfunction. calibration failure, or 
other nonconformances to the Group Leader and 
Quality Control Coordinator, as appropriate. 

2.2 ITAS OUALITY ASSURANCE RESPONSf BILITIES OUTSIDE OF THE LABORATORY 
Ultimate responsibility for Quality Assurance within the laboratories 
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lies with the Vice President, IT Analytical Services. To fulfill this 
responsibility, the Vice President has assigned responsibility within 
the laboratory to the respective Regional Directors Analytical 
Operations and Laboratory Managers. External review of laboratory 
quality perfomnce is assigned to the IT Analytical Services Quality 
Assurance/Control Director. 

The Director, Quality AssuranceKontrol, reports directly to the Vice 
President and is independent of laboratory management. This 
independence allows the Director to assess laboratory quality 
performance without being influenced by schedule and cost 
considerations. 
Director are: 

Responsibilities of the Quality Assurance/Control 

Approves ITAS Quality Assurance documents 

I Performs audits of ITAS laboratories (audits are 
discussed in Section 14.0) to verify compliance 
uith the Quality Assurance Program 

Verifies completion of corrective action cited in 
aud i ts 

Acts as the collection point for proposed changes 
in the Quality Assurance Program and initiate 
changes in the program 

As necessary, discusses uith Laboratory Managers 
and the Vice President unresolved nonconformances 
brought to the Director's' attention by Quality 
Control Coordinators. 

IT Analytical Services is a Division of the Enviromental Project Group. The - 

Director, Quality Assurance and Discipline Management for the Group provides a 
further independent quality assurance review by: 

Participating in laboratory audits with the ITAS 
Quality AssuranceKontrol Director 

M A N  : PH-2 ( 5 ) 
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Approving the ITAS QA Manual and its Laboratory- 
Specific Attachments 

Maintaining communication so that Q A  problems 
which are not readily resolved within ITAS or are 
detrimental to the perforndnce of a project 
within the Group are brought to the Group 
Director's attention for resolution. 

IT Analytical Services has several Regional Directors of Analytical 
Operations, each responsible for two or more laboratories within a particular 
region. Quality Assurance duties of these Directors include: 

Providing resources for each laboratory's QA 
Program's effective implementation 

Reporting directly to the Vice President, IT 
Analtyical Services 

Periodically determining the effectiveness of the 
QA Programs at each laboratory 

Reconunending changes in the QA Program to the 
Director, Quality AssuranceXontrol, ITAS. 
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3.0 STANDARD LABORATORY PRACTICE 

Dai ly  a c t i v i t i e s  w i th in  a n  a n a l y t i c a l  l a b o r a t o r y  are directed toward t h e  

a n a l y s i s  of samples.  However, there are many l a b o r a t o r y  f u n c t i o n s  which 

precede and follow a n a l y s i s  t h a t  are necessary  t o  c o n t r o l  and v e r i f y  t h e  

a n a l y s i s .  The f u n c t i o n s ,  as a t o t a l ,  r e p r e s e n t  the  d a i l y  implementat ion of 
t h e  Quality Assurance Program by t h e  l a b o r a t o r y  staff. 

This s e c t i o n  s e r v e s  as a n  i n t r o d u c t i o n  t o  these f u n c t i o n s  and p rov ides  a n  
overview of them as t h e  total  system provid ing  Q u a l i t y  Assurance w i t h i n  t h e  

l a b o r a t o r y .  
a n a l y s e s .  
involve  a sample,  l a b o r a t o r y  f u n c t i o n s ,  and those which are independent  ( i n  
g e n e r a l )  of s p e c i f i c  sample a n a l y s i s ,  a u x i l i a r y  f u n c t i o n s .  

F igure  3-1 p r e s e n t s  a flow chart of f u n c t i o n s  for l a b o r a t o r y  
The f u n c t i o n s  shown can be d iv ided  i n t o  those which d i rec t ly  

a ,  

. -  
Each f u n c t i o n  is affected by those which precede it .  Therefore, i t  is 
impera t ive  that each funct ion  be c o n t r o l l e d  i n  a s p e c i f i e d  manner. I t  is t h e  

purpose of the Q u a l i t y  Assurance Program t o  provide c o n t r o l  by s p e c i f y i n g  how 

f u n c t i o n s  are t o  be performed, and by provid ing  "checks and ba lances"  t o  
v e r i f y  performance. 

Each f u n c t i o n  is d i scussed  i n  de ta i l  i n  the s e c t i o n s  which follow ( S e c t i o n s  
2.0 t h r sugh  73.0 as denoted i n  F igu re  3-1 ) .  Following is a br ie f  diseussim 
of t h e  a c t i v i t i e s  performed for each funct ion  and their  role i n  t h e  Q u a l i t y  
Assurance Program. 

3.1 RECEIPT OF SAMPLES AND INITIATION OF TESTINC PROGRAM 

Upon r e c e i p t  of samples i n  the l a b o r a t o r y ,  the  fo l lowing  is done: 

Samples are exsmined for damage, checked for  
proper p r e s e r v a t i v e s  and temperature 

The Chain of Custody Form is signed 

Samples are placed in  t h e  proper  s t o r a g e  
environment 

PlAN:PM-3( 1 )  
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The testing program is defined by the Request for 
Analysis form or Purchase Order, or other 
appropriate means 

Acceptable holding times until samples must be 
analyzed are defined 

Samples are logged into the laboratory sample 
stream 

Appropriate laboratory personnel are notified of 
sample receipt. 

3.2 MATERIAL AND INSTAUHEN" PREPARATION 
Concurrent with the performance of analysis, auxiliary functions are 
performed to provide appropriate materials to the Analysts, and verify 
and maintain instrument performance. 

Haterial Procurement and Control 

Specifying grades of reagents, solvents, gases, 
and water used within the laboratory for specific 
analyses * and ver i fy ing adequacy of these 
-mter ials before use 

Specifying material composition and volumetric 
tolerance of laboratory vessels 

Controlling reagents, solvents, etc., during 
storage 

Cleaning protocol for laboratory vessels. 

Calibration 

Scheduled comparison of instrument performan:e 
against national standards for instruments which 
measure physical parameters, such as mass, time, 
and temperature. This type of calibration is 

projects. 
. independent of use in specific analyses and 
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Determination of instrument response to known 
chemical composition and concentration. Cali- 
bration may be part of daily instrument usage to 
define response for post analysis data processing 
of analytical raw data, or as response checks 
during or at the completion of a instrument 
run. 
of or part of the analysis for a specific 
project . 

This type of calibration may be independent 

Preventive Maintenance 

Servicing instruments on a scheduled basis to 
maintain performance 

Maintaining a stock of instrument parts which are 
known to regularly degrade because of usage 

Preparing log books so that the historical 
performance of an instrument can be assessed. 

.. 3.3 ANALYTICAL PROCEDURES 

The actual analysis of samples occurs during this function; however, for 
the analysis to be complete, several activities must be coincident: 

a 
Sample holding times and storage environment are 
reviewed by the Analyst to verify that sample 
integrity has been maintained 

Analysis is performed in accordance with standard 
methods adopted by ITAS or as s9ecified by the 
client. Analysis results include: 

- Prescribed daily instrument calibration or 
instrument tuning and documentation 

- Preparation and analysis of Quality Control 
samples and/or standards as part of the sample 
stream at the level of samples required. 

3.4 PROCESS OUALITY CONTROL DATA 
There are four steps involved in the total verification of analytical 
u;r ta : 

Computation of Quality Control sample data 
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Comparison of Quality Control data with 
analytical acceptance limits 

Computation of analytical results from the data 

Independent validation of analytical results. 

In general, Quality Control data and analytical data are interconnected. 
Houever, for the purposes of this discussion, the preparation of Quality 
Control data and the processing and evaluation of analytical data will 
be discussed separately because of the difference in quality assurance 
requirements for each. 

Section 3.4 discusses Quality Control data, and Section 3.6 discusses 
the treatment of analytical data. 

Quality Control samples results are analyzed and the QC data are 
reviewed and compared against stated acceptance levels for  accuracy and 
precision. The data are used, as appropriate, to update control 
charts. 
analytical data begins. If the QC data are unacceptable, corrective 

If the QC data meets acceptance levels, processing of the 

action must be taken. 

3.5 CORRECTIVE ACTION 
If Quality Control data are unacceptable, the cause must be deter- 
mined. 
analytical data are not affected or  can be corrected, the processing of 

If the cause can be resolved so that the integrity of the 

the analytical data can proceed. Nonconformances which affect the 
integrity of analytical data will require resolution which may include 
reanalysis of the affected samples. Results shall be qualified i n  the 
report . 

3.6 DATA PROCESSING AND VALIDATION 

Analytical test results are calculated by the 

MAN :PM-3 ( 4 
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Analyst using computational methods prescribed 
for the various analytical methods 

The resulting data are validated? as required, by 
an individual independent of the analysis. Vali- 
dation demonstrates and documents that the 
analyses have been properly performed? that 
proper input parameters (such as response factors 
or dilutions) have been used, and that 
mathematical manipulation is correct. 

3.7 REPORTING 

Analytical data, and Ouality Control data if 
, appropriate? are slllmnarized in presentation 

format 

The data are reviewed by Group Leaders to verify 
that the objectives of the analysis have been met 

After approval the data are issued by the 
, . _- . Operations hnager and/or the Laboratory Manager. 

0 -  3.8 RECORDS MANAGEMENT 
T '  There are two categories of records prepared within an ITAS laboratory: 

Project-specific records which are related solely 
to the analysis performed for a group of samples 
such as chain-of-custody and rau analytical data 

Records uhich demonstrate overall laboratory 
operation? and are, in general, independent of 
specific projects, such as the master laboratory 

maintenance log books and control charts. 
, sample log-in book, instrument performance, and 

Separate .files are maintained for each category of records. 
the document control system enables cross-referencing of records (such 
as for instrument performance and maintenance log books) so that 
implementation of the Quality Assurance Program can be demonstrated. 

However, 
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ID CONTROL 

The quality of reagents, solvents, gases, water, and laboratory vessels used 
in analyses must be known so that their effect upon analytical results can be 
defined. Haterials purchased by an ITAS Laboratory shall meet the 
requirements stated below or as denoted in specific analytical procedures, and 
be controlled as stated. Requirements are also stated for internally prepared 
materials such as water and compressed air. 

Each laboratory shall assign an individual responsible for purchasing 
materials and controlling them in the laboratory. 
Quality Control Coordinator or other as assigned by the Laboratory Manager. 
Responsibility for this work shall be defined in the respective Laboratory- 
Specific Attachment to this Manual and the laboratory organization charts. 
Duties include: 

This person can be the 

Specifying in purchase orders or requisitions, 
suitable grades of materials (grade should be 
defined by the OC Coordinator or Group Leaders) 

Verifying upon receipt that materials meet 
requirements and that, as applicable, material 
certificates are provided and maintained in the 
laboratory record system 

Identifying and storing materials 

Verifying that material storage is properly 
maintained, and removing materials from use when 
shelf life has expired. 

4.1 REOUIREMENTS FOR REAGENTS, SOLVENTS. AND CASES 
Chemical reagents, solvents, and gases w e  available in a variety of 
grades of purity, ranging from technical grade to ultrapure grades. 
purity required varies with the type of analysis. The parameter mea- 
sured and the sensitivity and specificity of the detection system are 
important factors in determining the purity required. 
ses, including most inorganic analyses, analytical reagent ( A R )  grade is 
satisfactory. Other analyses, such as trace organic and radiological, 

The 

For many analy- 

MAN : PM-4 ( 1 ) 
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frequently require special ultrapure reagents, solvents, and gases. 
the analytical method does not specify the purity of materials, it is 
generally intended that analytical grade be used. 
purity than specified shall not be used. Prior to performing an analy- 
sis, the label of the material container should be checked by the Anal- 
yst to verify that the material purity meets analytical needs. 

I f  

Materials of lesser 

Haterials are prepared and standardized against reliable primary 
standards uhenever possible. They are restandardized, or prepared 
fresh, as often as indicated by their stability. 

4.1.1 General Inorganic Analyses 
In general, A R  grade reagents and solvents are adequate for inorganic 
analyses. 
volumetric solutions. 
accuracy. 

Primary standard reagents shall be used for standardizing all 
All prepared reagents shall be checked for 

Individual analytical methods specify the reagents that require frequent 
standardization, or special treatment. The Analyst must comply uith 
these special operations. To minimize potential deterioration, the 
Analyst should prepare a limited volume of such reagents, depending on 
the quantity required over a given period of time. 

‘4.1.2 Trace Metals Analyses 
All standards used for atomic absorption and emission spectroscopy shall 
be spectro-quality. It is recommended that other reagents and solvents 
also be spectro-quality. Standards are prepared by the Analyst,.or 
purchased provided purchased materials meet the requirements of’ the 
analytical method. 

In general, fuel and oxidant gases used for atomic absorption can be 
commercial grade. 
Crade, or supplied by l,?bor*atory air compressors if adequate pressure is 

Compressed air can be commercially supplied, dry 
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maintained and the air is filtered to remove oil, water, and possible 
trace metals. 

4.1.3 Organic Chemical Analyses 
In general, pesticide grade (nanograde) is the minimum acceptable grade 
for materials used for  organic analyses. 
should be used as necessary. 
of standard materials. 

Reference grade standards 
Special note should be made of the assay 

Some gas chromatography (CC) detectors require that solvents, standards, 
and samples be free of certain classes of compounds. 
of the flame photometric detector requires that reagents and solvents be 
free of sulfur and phosphorus interference. 

For example, use 

For sample cleanup procedures, the adsorbents most commonly used for 
column chromotographic cleanup of sample extracts are Florisil, carbon, 
silica gel, and alumina. 
analytical method requirements and checked for interfering 
constituents. The contents of each solvent lot must be checked to 
determine suitability for the analyses. Similarly, all analytical 
reagents and other chemicals must also be routinely checked. 

These are preactivated according to the 

4.1.4 Water 
Deionized water is used as appropriate for dilution, preparation of 
reagent solutions, and final rinsing of glassware as described in 
Laboratory-Specific Attachments to this Quality Assurance Manual. 
Distilled water is usually not of sufficient purity because distillation 
does not remove certain contaminants. The specifications for ASTM Type 
I 1  quality water shall be met: Maximum Electrical Conductivity at 2 5 O C  

of 1.0 umho/cm, or Minimum Electrical Resistivity at 25°C of 1.0 M ohm/ 
cm. 
conductivity or resistivity and recording measurements in a log book. 

- 

Water quality shall be determined daily by measuring either 
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Organic-free water is required for microbiological and volatile organic 
analyses. 
technique on the CC. However, when determining trace organics by so l -  
vent extraction and gas chromatography, specialty water such as high 
performance liquid chromatography (HPLC) grade water with sufficiently 
low background must be used. 
solvent used in the analysis, or nitrogen purging, may be helpful in 
eliminating organic compounds from the water. 

Organic-free water may be verified by the purge-and-trap 

Preextraction of the water with the 

4.1.5 Compressed Air 
Compressed air must be free of oil, water, and dirt. 
laboratory, appropriate filters shall be used at the compressor to 
prevent moisture from entering the piping system. 
shall be installed at the point of use for atomic absorption and gas 
chromatographic applications. 

If produced in the 

Filters to remove oil 

If purchased, or as a backup to an in-house compressor system, com- 
pressed air shall be high quality, dry grade. 

4.2 REOUIREHENTS FOR LABORATORY CONTAINERS 
Containers used in the laboratories can affect the quality of results. 
Material composition and volumetric tolerances are discussed below. 

4.2.1 Material Composition of Laboratory Vessels 
Soft glass containers are not recommended for general use, especially 
for the storage of reagents. The glass recommended for general use is 
chemically resistant borosilicate glass, such as is manufactured under 
the trade names of Pyrex or Kimax. This glassware is satisfactory for 
analyses performed by an ITAS laboratory unless otherwise noted in the 
sampling or testing procedure. 

The use of plastic vessels; containers: and other apparatus made of 
Teflon, polyethylene, polystyrene, and polypropylene is desirable for 
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The following guidelines should be considered when select 
material composition of laboratory vessels: 

Borosilicate or  polyethylene bottles are to e 
used for  the storage of reagents and standard 
solutions, unless otherwise specified. 

ng the 

Plastic containers should not be used for 
reagents and solvents used in organic analyses. 

Dilute metal solutions have a tendency to plate 
out on container walls over long periods of time; 
therefore, dilute metal standard solutions should 
be prepared at the time of analysis. 

The use of disposable glassware is satisfactory 
for some analyses, such as the use of disposable 
test tubes as sample containers for use with some 
automatic samplers. 

Borosilicate glassware is not completely inert, 
Standard solutions of particularly to alkalis. 

silica, boron, and the alkali metals should be 
stored in polyethylene bottles. 

curacy 
4.2.2 Volumetric Container Specifications 
ITAS laboratories shall use glassware of sufficient s required 
fo r  the analytical procedure for the measurement of sample o r  reagent 
volumes. This includes volumetric flasks, volumetric pipecs, and 
accurately calibrated burets. Less accurate types of glassware, includ- 
ing graduated cylinders and serological and measuring pipets, have 
specific uses when less exact volumes are permitted by the analytical 
procedure. 

In general, volumetric containers will not be calibrated by ITAS unless 
required by a specific analytical method. However, containers, primari- 
ly glassware, shall be purchased with the objective of meecing the 
correct end use of the container in an analytical procedure. Thus, for 
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A glassware be 

4.3 STORING AND MAINTAINING REAGENTS AND SOLVENTS 
The following shall apply for storing and maintaining reagents and 
so 1 vents : 

0 

0 

Standard reagents and solvents are stored in 
accordance with manufacturer's recommendations 

Standard solutions shall be stored separately 
from samples to avoid possible cross- 
contamination 

Light-sensitive standard reagents or solvents are 
stored in a cool, dark place 

Haterials used for radiological determinations 
are stored in dark bottles 

Organic reagent standards are stored at or below 
4'C 

Organic reference materials are stored in a 
freezer (at or below OOC) 

Adsorbents for thin-layer and column chromatog- 
raphy are stored in the containers in which they 
are supplied, or according to the requirements of 
individual analytical methods 

When fresh stock solutions are required, dilu- 
tions of the new standard are compared to the 
current standard or an independent Standard 
Reference Haterial to determine consistency or 
document traceability 

Standards are not maintained longer than recom- 
mended by the manufacturer or  as specified in the 
analytical method. 

4.4 GLASSWARE CLEANING REQUIREMENTS 
Methods of cleaning glassware are selected according to the substances 
that are to be removed and the analytical analysis required. Uater- 
soluble substances can bo washed out with hot or cold water and the 
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vessel finally rinsed with successive small amounts of deionized 
water. Other substances more difficult to remove may require the use of 
a detergent, organic solvent, dichromate cleaning solution, nitric acid, 
or  aqua regia. In all cases, it is good practice to rinse a vessel with 
tap uater followed by deionized water as soon as possible after use. 
Haterial allowed to dry on glassware is much more difficult to remove. 

Chromic acid is an effective but dangerous cleaning agent. It may be 
prepared by adding ! liter of concentrated sulfuric acid slowly, uith 
stirring, to a 35-ml saturated sodium dichromate solution. This mixture 
must be allowed to stand for approximately 15 minutes in the vessel to 
be cleaned and may then be returned to a storage bottle. 
chromic acid wash, the vessels are rinsed thoroughly uith tap water, 
then with small successive portions of deionized water. 

Following the 

For certain determinations, especially trace metals, glassware shall 
also be rinsed with a 1 : l  nitric acid-water mixture. This is followed 
by thoroughly rinsing with tap water and successive portions of deion- 
ized water. This may require as many as 12 to 15 rinses, especially if 
chromium is determined. A nitric acid rinse is also especially 
important if lead is to be determined. 

Glassware used for phosphate determinations should not be washed with 
detergents containing phosphates. 
rinsed with tap water and deionized water. 
nitrogen determination, the glassware must be rinsed with ammonia-free 
water. 

This glassware must be thoroughly 
For ammonia and Kjeldahl 

Glassware used in the determination of trace organic constituents in 
water, such as chlorinated pesticides, should be as free as possible o f  

organic contaminants. 
necessary to destroy these organic residues. 
water and, finally, with deionized water. Glassware may be dried !'or 

A chromic acid wash of at least 15 minutes is 
Rinse thoroughly with tap 



INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

ITAS QAM 
Section No. 4.0 
Revision No. 1 
Date: February 1 ,  1988 
Page 8 of 8 

immediate use by rinsing with redistilled acetone. Otherwise, non- 
volumetric glassware may be oven dried or placed in the muffle furnace 
at 4OOOC f o r  two hours. Glassware should be stored immediately after 
drying to prevent any accumulation of dust and stored inverted or  with 
the mouth of the glassware covered with foil. 

Bottles used for the collection of samples for organic analyses should 
be rinsed successively with chromic acid cleaning solution; tap water; 
deionized water; and, finally, several times with a redistilled solvent 
such as acetone, hexane, petroleum ether, or chloroform. Caps should be 
washed with detergent; rinsed with tap water, deionized water, and 
solvent. 
stored in a sealed container. 

Liners are treated in the same way as the bottles and are 

Alternate methods for cleaning may be used if it is demonstrated (such 
as by blank analysis) that the result is satisfactory. Also, disposable 
or precleaned glassware may be purchased if applicable to the analytical 
procedure. 
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5.0 SAMPLE RECEIPT AND INITIATION OF TESTING PROGRAM 

Laboratory analyses are performed to produce data representative of conditions 
when the sample uas obtained. To provide representative samples for  analysis, 
both field,and laboratory personnel must satisfactorily perform their 
activities. 
Quality Assurance Program, the interrelationship of field and laboratcry 
operations in maintaining sample integrity is briefly discussed because the 
effect of field operations upon resulting data quality cannot be totally 
separated from laboratory operations. 
transport, and holding process. 
following discussion. 

Although the purpose of this manual is to define the laboratory 

Figure 5-1 shows the sample collection, 
The steps presented are the basis for the 

5.1 FIELD COLLECTION AND SHIPMENT 
Prior to collecting samples, the collection team must consider the analyses to 
be performed and the "hazard level" of the media being sampled so that proper 
sample containers and shipping containers can be assembled and the proper 
preservatives added to samples. In addition, field logs and record sheets, 
Chain of Custody forms, and Request for Analysis records must be assembled. 

, A  

All records required for documentation of field collection must be completed 
by the field team. 
are discussed herein. 
form. 

Several of the documents that affect laboratory operations 
The primary documenting record is the Chain of Custody 

In addition to initiating the Chain of Custody form, field personnel are 
responsible for uniquely identifying (required on the Chain of Custody form) 

and labeling samples, providing proper preservation, and packaging samples to 
preclude breakage during shipment. 

Referring to Figure 5-2, every sample shall be labeled to identify: 

Project number 

Unique sample number 
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Sample location (such as borehole and depth, or 
gridacoordinates) 

Sampling date and time 

Person obtaining the sample 

Method of sample preservation/conditioning. 

Samples must be placed in containers compatible with the intended analy- 
sis and properly preserved to maintain sample integrity. Also, the 
collection of samples must consider the time interval between acquiring 
the sample and analysis (holding time) so that the sample is 
representative. Table 5-1 provides requirements for various analytical 
parameters with respect to the type of container, preservation method, 
and maximum holding time between collection and analysis. 

As can be seen, polyethylene or glass containers are required; and, in 
most cases, samples must be cooled to four degrees Centigrade. 
table also provides the recomended sample volume for a specific 
analysis. 

The 

High hazard (mediumlhigh concentration) samples must be packaged 
according to DOT regulations. The ITAS Manual of Practice: "Sample 
Packaging and Shipment" should be used, in conjunction with 49 CFR, 
Parts 100-177, when packaging hazardous samples. The Manual also 
presents detailed instructions on packaging non-hazardous or 
environmental samples. 

\ 

Shipping containers are to be sealed with custody tape prior to shipment 
(see Figure 5-51, whether shipped by direct transport by field personnel 
or commercial carrier. The only 2xception to this is if s u f f i c i e n t  

holding time exists so that the samples can be held in the field: then 
it is necessary to re-ice the containers and seal them prior to 
transport. 
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amples from the field 
to the laboratory, they shall notify the laboratory by telephone of the 
shipment. I f  the samples are transported by field personnel, the 
estimated time of arrival at the laboratory should be given. 
samples are shipped by comercial carrier, the laboratory should be 
telephoned as soon as the shipping containers are consigned to the 
shipper. 

I f  the 

The final step in providing information to the laboratory is shown on 
Figure 5-3. 
field personnel and included with the Chain of Custody form. 
level required (see Section 8.3) should be stated on this form. 
imperative that the Request for Analysis form be provided so that 
analytical requirements are defined and sample holding times are not 
exceeded. The analyses requested should be consistent with the project 
work plan, or Quality Assurance Project plan; the Request for Analysis 
form takes precedence if these documents conflict. 

The Request for Analysis form shall be completed by the 
The QC 

It is 

5.2 CHAIN OF CUSTODY 
An overriding consideration for resulting data is the ability to 
demonstrate that the samples have been obtained from the locations 
stated and that' they have reached the laboratory without alteration. 
Evidence of collection, shipment, laboratory receipt, laboratory custody 
and disposal must be documented to accomplish this. Documentation is 
accomplished through a Chain of Custody record that lists each sample 
and the individuals responsible f o r  sample collection, shipment, and 
receipt. A sample is considered in custody if it is: 

In a person's actual possession 

In view after being in physical possession 

Locked or sealed so that no one can tamper with 
it after having been in physical custody 

In a secured area, restricted to authorized 
personnel. 
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Figure 5-4 is the Chain of Custody form to be used by IT personnel in 
collecting and shipping samples. An ITAS laboratory shall not accept 
samples collected by IT personnel for analysis without a correctly 
prepared Chain of Custody form. 

The Chain of Custody form shall be signed by each individual who has the 
samples in their possession. 
be as follous: 

Preparation of the Chain of Custody shall 

The Chain of Custody record shall be initiated in 
the field by the person collecting the sample, 
for every sample. Every sample shall be assigned 
a unique identification number that is entered on 
the Chain of Custody form. Samples can be 
grouped for shipment and use a common form. The 
form on Figure 5-4 allous for ten samples. If 
more than ten samples are shipped in the same 
container, more than one Chain of Custody form is 
required. 

The record shall be completed in the field to 
indicate project, sampling team, etc. 

If the person collecting the sample does not 
transport the samples to the laboratory or 
deliver the sample containers for shipment, the 
first block for Relinquished By , Received 

shall be completed in the field. By - 
The person transporting the samples to the lab- 
oratory or delivering them for shipment shall 
sign the record form as Relinquished By 

If the samples are shipped to the laboratory by 
commercial carrier, the Chain of Custody form 
shall be sealed in a watertight container, placed 
in the shipping container, and the shipping 
container sealed prior to giving it to the 
carr ier . 
If the samples are directly transported to the 
laboratory, the Chain o f  Custody form shall be 
kept in possession of the person delivering the 



INTERNATIONAL 
TECHNOLOGY 
COBPOUTION 

ITAS QAM 
S e c t i o n  No. 5 .0  
Revis ion No. 1 
Date: February 1 ,  1988 
Page 5 o f  24 

samples .  

For samples  sh ipped  by commercial carrier, t h e  
wayb i l l  shall  s e r v e  as an  e x t e n s i o n  of  t h e  Chain 
of Custody record between t h e  f i n a l  f i e l d  cus tod-  
i a n  and r e c e i p t  i n  t h e  l a b o r a t o r y .  

Upon r e c e i p t  i n  t h e  l a b o r a t o r y ,  t h e  Sample 
Cus todian ,  o r  r e p r e s e n t a t i v e ,  s h a l l  open the  
s h i p p i n g  c o n t a i n e r s ,  compare t h e  c o n t e n t s  w i t h  
t h e  Chain of Custody form, and s i g n  and date t h e  
record. Any d i s c r e p a n c i e s  s h a l l  be noted on t h e  
Chain of Custody form. 

I f  d i s c r e p a n c i e s  o c c u r ,  t h e  samples i n  q u e s t i o n  
s h a l l  be s e g r e g a t e d  from normal sample s t o r a g e  
and t h e  f i e l d  pe r sonne l  immediately n o t i f i e d .  

The Chain of. Custody form is completed after 
sample d i sposa l .  Note the  blocks for t h i s  
purpose on F igu re  5-4. 

Chain of Custody records s h a l l  be maintained w i t h  
t h e  records for a s p e c i f i c  p r o j e c t ,  becoming p a r t  
of t h e  data package. 

M u l t i p a r t  Chain of Custody forms may be used so t h a t  a copy ( y e l l o w )  
remains w i t h  t h e  person  s h i p p i n g  t h e  samples.  

5.3  LABORATORY SAMPLE RECEIPT 
The first s t e p  i n  t h e  l a b o r a t o r y  r e c e i p t  o f  samples is n o t i f i c a t i o n  o f  
t h e  Opera t ions  Manager or Croup Leaders of the  incoming samples .  

Upon sample r e c e i p t ,  t h e  Sample Cus todian ,  or  r e p r e s e n t a t i v e  s h a l l :  

Note whether t he  samples  were shipped as  
hazardous materials; i f  so, t h e  sample c o n t a i n e r  
should  be opened i n  a hood, t h e  Custodian should 
wear g l o v e s  and a r e s p i r a t o r  i n  case o f  improper 
packing or  breakage.  

Examine t h e  sh ipp ing  c o n t a i n e r s  to  ve r i fy  t h a t  
t h e  cus tody  t a p e  is i n t a c t .  I f  n o t ,  t h e  sample 
s h i p p e r  is n o t i f i e d .  T h i s  nonconformance is 
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documented, together with corrective actions and 
notification of field personnel, and Lab and 
Project Management. 
custody seals. 

Figure 5-5 shows examples of 

Examine all samples and determine if proper 
temperature has been maintained during ship- 
ment. Document temperatures on the Chain of 
Custody forms. If samples have been damaged 
during shipment, the remaining samples shall be 
carefully examined to determine whether they were 
affected. 
considered damaged. It will be noted on the 
Chain of Custody form that specific samples were 
damaged and that the samples were removed from 
the sampling program. Field personnel will be 
notified as soon as possible that samples were 
damaged and that they must be resampled, or  the 
testing program changed, and an estimate of the 
cause of damage. 

Any samples affected shall also be 

Compare samples received against those listed on 
the Chain of Custody form. 

Verify that sample holding times have not been 
exceeded. 

Sign and date the Chain of Custody form and 
attach the waybill. 

Attach appropriate laboratory sample container 
labels with test and preservative information 
( Figure 5-6 1. 

Place the samples in adequate laboratory storage. 

Enter the samples in the laboratory sample log-in 
book, and/or the sample management computer 
system which contains the following information: 

- Project identification number - Sample numbers - Type of samples - Date received in laboratory - Date put into storage after analysis is 
- Date of disposal. completed 



J 

INTERNATIONAL 
TECHNOLOGY 
COBPOUTION 

The last two items will be added to the 
the action is taken. 

ITAS QAM 
Section No. 5 .0  
Revision No. 1 
Date: February 1 ,  1988 
Page 7 of 24 

log when 

Notify the Operations Manager or Group Leaders of 
sample arrival. 

Place the completed Chain of Custody records in the 
project file. 

If samples collected by IT personnel arrive without Chain of Custody 
forms or with incorrect Chain of Custody records or broken custody 
seals, the following shall be done by the Sample Receiving Clerk: 

If the Chain of Custody form is incorrect a r  a 
custody seal is broken, a telephone call is made 
to the Project Manager and field personnel, 
stating the nonconformance reporting and 
correction. A record of the call memorandum must 
be signed and dated by the Sample Custodian and 
the OC Coordinator. This will serve as an 

. amendment to the Chain of Custody for the project 
file. If the information on the Chain of Custody 
form cannot be corrected by,the Sample Receiving 
Clerk, the samples affected shall be removed from 
the sampling program. 

If the Chain of Custody form is not shipped with 
the samples, the field personnel shall be called 
by the Sample Receiving Clerk and a memorandum 
prepared by field personnel which lists the 
persons involved in collecting, shipping, and 
receiving the samples,and the times, dates, and 
events. Each person involved must sign and date 
this memorandum. The completed memorandum will 
be maintained in lieu of the Chain of Custody. 

5.4 LABORATORY STORAGE OF SAMPLES 
The primary considerations for sample storage are: 

Maintenance at prescribed temperature, if 
required, which is typically four degrees 
Centigrade. 

Extracting and/or analyzing samples within the 
prescribed holding time for the paramecers of 
interest . 
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The requirements of Table 5-1 for temperatures and holding times shall 
be used. Placing of samples in the proper storage environment is the 
responsibility of Sample Receiving personnel who should notify the 
Operations Manager, o r  Group Leaders, if there are any samples which 
nust be analyzed innnediately because of holding-time requirements. 

5.5 INITIATION OF TESTING PROGRAM 
As stated in Section 5.1, a Request for  Analysis form shall be submitted 
with the samples to the laboratory. 
defined with the sample shipment, the Sample Receiving Clerk shall 
immediately notify the Operations Uanager or designee for definition of 
the analysis program; if the samples were collected by IT personnel, the 
Project Manager and field personnel are notified. 
external to IT Corporation, the Operations Manager o r  designee shall 
contact the client to determine the testing program. 

If the analytical program is not 

If the samples are 

The analytical program shall be entered in the laboratory Master 
Analytical Logbook and/or computerized information manangement system 
which includes the following information; project number and name; 
project contact name; date received; received by; submitted by; report 
to; requested report date; sample identifications; sample parameters; 
comments; special instructions. 

The Operations Manager and Group Leaders are responsible for prior- 
itizing samples on the basis of holding time and required reporting time 
into the laboratory sample stream. 

5.6 SAMPLE DISPOSAL 
The chain of custody for the sample is completed as part of sample 
disposal; these may take one form of a list of project samples signed 
upon disposition. There are several possibilities f o r  sample 
disposition : 

MAN : PM-5( 8 ) 
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nsumed during 

Samples may be returned to the client or location 
of sampling for disposal. 

The samples may be stored after anaLysis. Proper 
environmental control and holding time must be 
observed if reanalysis is anticipated. I f  
reanalysis is not anticipated, environmental 
conditions For storage will not be observed.1n 
general, ITAS will not maintain samples and 
extracts longer than sixty days beyond completion 
of analysis, unless otherwise specified. 
Disposal by the laboratory. 

The Operations Manager shall determine disposition of samples if not 
specified in the Request for Analysis, Figure 5-3. Disposition must 
meet IT Corporation policies which are outlined below. 

When samples are removed from storage for disposal, they become 
classified as hazardous wastes. Laboratory wastes include several types 
of material: precisely known substances from quality control analyses: 
unused portions of samples that may or not have been completely 
analyzed; and solvents, filter media, contaminated protective clothing, 
etc. used in the analytical process. Certain quantitites of some 
laboratory wastes must be identified as hazardous because of their 
general characteristics (ignitability, corrosivity, reactivity, or EP 
toxicity) or because they are specifically listed in 40 CFR Part 261 due 
to acute or toxic hazards. Some laboratories composite compatible waste 
and conduct more thorough analyses of the larger composited quantity to 
more completely identify their wastes. Certain laboratory waste may be 
disposed of in a sanitary sewer pursuant to 40 CFR 261.3(a)(2)(iv), f o r  
laboratories that connect to a facility wastewater treatment or 
pretreatment system. Careful review of local ,  state, and federal 
wastewater treatment regulations, and a knowledge of the material being 
disposed of, is required before this disposal option is taken. 
A container should be chosen !'or the wastes in which the wastes can be 
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ultimately shipped, so it will not be necessary to transfer hazardous 
materials from one container to another. 
least enough information about container contents (an inventory listing 

The laboratory must provide at 

is appropriate) to properly manifest hazardous uaste shipments. Federal 
Regulations of the Department of Transportation (49 CFR Transportation) 
apply to the packaging and labeling and shipment of these materials. 
All labels and markers must meet DOT specifications in accordance with 
49 CPR 172.300 and 172.400. 
order, a bill of lading, a manifest, or other document) must contain the 
information required by Section 172.202, 173.203, 172.204 of the 
regulation. A copy of the hazardous waste manifest, identifying all 
wastes, must accompany each shipment of  waste from pick-up to 

Shipping papers (which may be a shipping 

destination. 
describing each container's contents. 

Accompanying the manifest should be a contents listing 

A l l  operations should be performed in a safe manner in accordance with 
applicable federal, state, local, and IT requirements. Personnel who 
handle and pack hazardous waste should be trained regarding chemical 
incompatibility, spills, first aid procedures and use of personal 
protective equipment. Training records on current personnel must be 
kept until closure of the facility and training records on former 
employees must be kept for at least 3 years from the date the employee 
last worked there. 
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CALIBRATION PRACTICES 

Instruments and equipment used in an ITAS laboratory are controlled by a 
formal calibration program. 
proper type, range, accuracy, and precision to provide data compatible with 
specified requirements. All instruments and equipment which measure a 
quantity, or whose performance is expected at a stated level, are subject to 
calibration. Calibration may be performed by ITAS personnel using reference 

The program verifies that equipment is of the 

standards, or externally by calibration agencies or equipment manufacturers. 

This section of the OA Manual prescribes the practices used by an ITAS 
laboratory to implement a calibration program. Specifics are not provided 
herein because the requirements for the calibration of instruments and 
equipment are dependent upon the type and expected performance of individual 
instruments and equipment. Therefore, an ITAS laboratory shall use the 
guidelines provided herein to develop a calibration program as part of its 
Laboratory-Specific Attachment to the Ouality Assurance Manual. Development 
and documentation of-  the laboratory calibration program is the responsibility 
of the Technical Director. Implementation is the responsibility of the Group 
Leaders and Analysts. The Quality Control Coordinator shall review the 
implementation of the program, as discussed in Section 14.0. 

Two types of calibration are discussed in this section: 

Operational calibration which is routinely 
performed as part of instrument usage, such as 
the development of a standard curve for use with 
an atomic absorption spectrophotometer. Opera- 
tional calibration is generally performed for 
instrument systems. 

Periodic calibration which is performed at 
prescribed intervals for equipment, such as 
balances and ovens. In general, equipment which 
can be calibrated periodically is a distinct, 
singular purpose unit and .is relatively stable in 
performance. 
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6 . 1  CALIBRATION SYSTEM 

Following is a discussion of the elements comprising the calibration 
system. 

6.1.1 Calibration Procedures 
Written procedures shall be developed by an ITAS laboratory within the 
requirements of this manual for all instruments and equipment subject to 
calibration. Whenever possible, recognized procedures, such as those 
published by ASTn or the USEPA, or  procedures provided by manufacturers 
shall be adopted. If established procedures are not available, a pro- 
cedure shall be developed considering the type of equipment, stability 
characteristics of the equipment, required accuracy, and the effect of 
operational error on the quantities measured. 
cedures shall include: 

As a minimum, the pro- 

Equipment to be calibrated 
Reference standards used for calibration 
Calibration technique and sequential actions 
Acceptable performance tolerances 
Frequency of calibration 
Calibration documentation format. 

6.1.2 Equipment Identification 
Equipment that is subject to calibration shall be uniquely identified so 
that calibration records can be designated uith a specific instrument. 
Equipment identification shall be by manufacturer's serial number, IT 
inventory control number, or a unique number assigned by an ITAS 
laboratory. 

6.1.3 Calibration Frequency 
Instruments and equipment shall be calibrated at prescribed intervals 
and/or as part of the operational use of the equipment. 
be based on the type of equipment, inherent stability, manufacturer's 
recommendations, values provided in recognized standards, intended data 
use, specified analytical methods, effect of error upon the measurement 
process, and prior experience. 

Frequency shall 
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6.1.4 Calibration Reference Standards 
Two types of 
calibration: 
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reference standards are used within ITAS laboratories for  

Physical standards, such as weights for calibrat- 
ing balances and certified thermometers for 
calibrating working thermometers and ovens, which 
are generally used for periodic calibration 

Chemical standards such as Standard Reference 
Materials (SRHs) provided by the National Bureau 
of Standards (NBS) or the United States 
Environmental Protection Agency (USEPAJ. These 
may include vendor certified materials traceable 
to NBS or EPA SRHs. These are primarily used for 
operational calibration. 

Whenever possible, physical reference standards shall have known relationships 
to nationally recognized standards (e.g., NBS) or accepted values of natural 
physical constants. 
reference standard shall be documented. 

If national standards do not exist, the basis for the 

Physical reference standards shall be used only for calibration and shall be 
,stored separately from equipment used in analyses.. In general, physical 
reference standards shall be at least four to ten times as accurate as the 
requirements for  the equipment which they are used to calibrate. 
physical standards should be recalibrated every three years by a certified 
external agency. 

In general, 

Whenever possible, chemical reference standards shall be directly traceable to 
NBS SRMs. 
purity will be used to prepare calibration standards. 

If SRHs are not available, compounds of vender-certified high 

6.1.5 Calibration Failure 
Equipment that fails calibration or  becomes inoperable during use shall be 
removed from service and segregated to prevent inadvertent use, or shall be 
tagged to indicate it is out ot' calibration. 
and satisfactorily recalibrated before reuse. 

Such equipment shall  be repaired 
For equipment that fails 
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calibration, a record such as shown on Figure 6-1 shall be prepared and 
maintained with the equipment calibration file. 

Scheduled calibration of equipment does not relieve the laboratory staff of 
the responsibility for using properly functioning equipment. 
malfunction is suspected, the equipment shall be tagged and removed from 
service and recalibrated. If it fails recalibration, the above process shall 

If an equipment 

apply 

6.1.6 Calibration Records 
Records shall be prepared and maintained for each piece of equipment subject 
to calibration. Records demonstrating accuracy of preparation, stability, and 
proof of continuity of reference standards shall also be maintained. 

Records for periodically calibrated equipment shall include, as appropriate: 

Identification number of equipment and type of 
equipment, or assigned unique equipment number 

Calibration frequency and acceptable tolerances 

Identification of calibration procedure used 

Date calibration was performed 

Identity of ITAS personnel and/or external 
agencies performing calibration 

Reference standards used for calibration 

Calibration data 

Certificates or statements of calibration 
provided by manufacturers and external agencies, 
and traceability to national standards 

Information regarding calibration acceptance or 
failure and any repair of failed equipment. 
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Records for periodically calibrated equipment shall be maintained in the 
Laboratory Operations Records as discussed in Section 12.0. Records for each 
instrument/equipment and physical reference standard shall be kept in a 
separate folder. The title sheet for each file shall be a summary of 
calibrations performed, such as shoun in Figure 6-2. 
an index precede the equipment files which lists in matrix form all equipment 
and physical standards, calibration frequency, and dates for  upcoming 
calibration. The use of a calibration due date matrix provides ready 
reference so that calibration can be maintained by the Croup Leaders. 

It is recommended that 

... 

:_. 

For instruments and equipment that are calibrated on an operational basis, 
calibration generally consists of determining instrumental response against 
compounds of known composition and concentration or  the preparation of a 
standard response curve of the same compound at different concentrations. 
Records of these calibrations can be maintained in several ways: 

The calibration data can be kept with analytical 
sample data 

A log book can be prepared for each instrument 
uhich contains all calibration data. 

The former method provides response factor inforfnation, etc., directly with 
analytical data so that the analytical data can be readily processed and 
verified. Also, the raw data package is complete as a unit. However, if 
samples from several projects are processed together, the calibration data 
must be copied and included with each group of data. 

The latter method provides an ongoing record of  the calibration undertaken f o r  
a specific instrument; however, to process and verify the analytical data the 
Log must be used in conjunction with the raw data. 

For operational calibration, the following is recommended: 
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be included with the raw 
If samples from different 

projects are processed together, calibration data 
should be copied and included with each group of 
samples. 

A file is maintained for each instrument in the 
Laboratory Operating Records which includes: 

- Calibration instructions (curve preparation, 
linear range, etc.) 

- Procedures for chemical standards.preparation 
- A bound calibration log book prepared by the 
Analyst which contains: 

a. Notice of calibration failure and repairs 

b. Hidpoint.standard response (as discussed in 
Section 8.0) 

c. Brief notice of calibrations performed. 

The log book should be indexed in the Laboratory Operations Records as 0 
discussed in Section 12.0, but should be maintained at the instrument by the 
Analyst. A l l  entries should be signed and dated by the Analyst. 

6.2 OPERATIONAL CALIBRATION 
Operational calibration is generally performed as part. of the analytical 
procedure. 
of a standard response (standard calibration) curve. 
is dependent upon the instrumentation within an ITAS laboratory, and as 
previously discussed, each ITAS laboratory shall prepare a Laboratory-Specific 
Attachment to this manual which includes the Laboratory program for 
calibration. 

Included may be the analysis of a method blank and the preparation 
Operational calibration 

Following is a brief discussion of the analysis of method blanks and 
preparation of standard curves. Guidelines for the major instrument systems 
uithin ITAS laboratories follow. (See also Table 6-1). 
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6.2.1 General Calibration Procedures 
The initial phase of a laboratory testing program requires the selection and 
certification of the method best suited for an individual parameter. 
Certification, or verification? is the elimination? or minimizing, of 
determinate errors which may be due to Analyst error, the use of less-than- 
optimum equipment, reagents, solvents, or gases. The quality of materials, 
even though they are AR grade or better, may vary from one source to 
another. 
solvent blanks, if materials are free from interfering substances which could 
affect the analysis. Other steps in certifying the method include the 
determination of a method blank and the preparation of a standard calibration 
curve. 

The Analyst must determine, through the use of reagent and/or 

6.2.1.1 Method Blank 
After determining the individual reagent or solvent blanks, the Analyst 
defines the method blank to determine if the cumulative blank interferes with 
the analysis. 
step, including the addition of all of the reagents and solvents, in the 
quantity required by the method. 
determination, steps must be taken to eliminate or reduce the interference to 
a level that will permit the combination of solvents and reagents to be 
used. 
interference must be considered uhen calculating the concentraLLon of specifLc 
constituents in the samples analyzed. 

_ -  

The method blank is prepared by following the procedure step by 

If this cumulative blank interferes with the 

If the blank interference cannot be eliminated? the magnitude of the 

A method blank should De determined whenever an analysis is made. 
of blanks is determined by the method of analysis and the number of samples 
analyzed at a given time. (See also Section 8.1.4.) 

The number 

6.2.1.2 
Concurrent with the preparation of reagent and method blanks, a standard 
calibration curve is ‘prepared for the instrumentation. Preparation of a 

Preparation of Standard Calibration Curve 

MAN: PM-6( 7 1 
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calibration standards. 

Preparation of a standard calibration curve is 
accomplished by using calibration stanaards pre- 
pared by mixing the species to be analyzed into 
the solvent that is to be introduced into the 
instrument. 

The concentrations of the calibration standards 
are chosen to cover the working range of the 
instrument. 

All sample measurements are made within this 
working range. 

The calibration curve is prepared by plotting 
instrument response versus concentration of the 
species analyzed. 

Concentrations of the sample prepared with the 
same procedure are read directly from the Cali- 
bration curve or determined by interpolation. 

6.2.2 Instrument Calibration Procedures 
This section outlines the minimum operations necessary to satisfy analytical 
requirements associated with the determination of specific parameters in 
water., soil/sediment, and hazardous waste samples. Table 6-1 presents summary 
calibration requirements for analytical instrumentation. Specific methods may 
have slightly different requirements. Details of calibration are described in 
Laboratory-Specific Uanuals or in Standard Operating Procedures. 

6.3 PERIODIC CALIBRATION 
Periodic calibration shall be performed for equipment such as balances, 
thermometers., ovens, and furnaces that are required in analytical meth- 
ods., but which are not routinely calibrated as part of the'analytical 
procedure. Documentation of calibration shall be kept for each 
equipment item as discussed in Section 6.1.6. 

Calibration requirements are determined within each ITAS laboratory 
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depending upon the equipment used and its operating function. 
are brief example discussions for the calibration of balances and 
thermometers with examples of calibration data sheets to serve as a 
guideline for the preparation of laboratory-specific procedures. 
also Table 6-21. 

Following 

(See 

6.3.1 Balances ( Example Procedure 1 
All balances shall be calibrated at least every three months using 
weights traceable to the National Bureau of Standards (NBS). 
Calibration weights shall be Class S or better and shall be recertified 
every three years. 
verification of their weights shall be provided. 

If balances are calibrated by an external agency, 

Calibration of balances shall be to approximately 95 percent of balance 
capacity. 
shall be approximately 5, 10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 
and 95 percent of capacity. Acceptance for balances which are direct 
reading to 0.01 gram shall be 20.01 g for 0 to 100 g and 20.1 percent of 
the applied weight over 100  g. 

Testing intervals over the operational range of the balance 

Figure 6-3 provides an example data sheet that can be used for balance 
calibration. 
calibration weight certification. 

Figure 6-4 provides a data form which can be used for 

6.3.2 Thermometers (Example Procedure) 
Certified, or reference, thermometers shall be maintained for use in 
calibrating working thermometers. 
provided-with NBS traceability for initial calibration and shall be 
recertified every three years with equipment directly traceable to the 
NBS . 

Reference thermometers shall be 

Working thermometers shall be compared with the reference thermometers 
every 12 months. In addition, working thermometers shall be visually 



INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

inspected by laboratory personnel prior to use. 

ITAS QAM 
Section No. 6.0 
Revision No. 1 
Date: February 1 ,  1988 
Page 10 of 18 a 

Calibration temperatures and acceptance criteria shall be based upon the 
working range of the thermometer and the accuracy required for its use. 

Figure 6-5 shows an example of a calibration record sheet for 
thermometer calibration. 
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IT ANALYTICAL SERVICES 

NOTICE OF EQUIPHENT 
CALIBRATION FAILURE 

EQUIPMENT NUHBER 

EQUIFXENT NAkE 

REASON FOR FAILURE TO PASS CALIBRATION 

WAS EQUIPHENT REPAIRED OR REPLACED? 

IF REPAIRED, WAS THE CORRECTIVE ACTION ADEQUATE? 

S I CNED 

DATE 

FIGURE 6-1 
EXAHPLE CALIBRATION FAILURE NOTICE 

MAN: Pb6( 1 1 ) 
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IT ANALYTICAL SERVICES 

LABORATORY EQUIPMENT CALIBRATION 
RECORD - 

EQUIPHENT NUHBER 

EQUIPMENT NAME 

REQUIRED CALIBRATION PERIOD 

DATE CALIBRATION CALIBRATION 
PERFORHED PERFORHED BY 

DATE CALIBRATION CALIBRATION 
PERFORMED PERFORMED BY 

FIGURE 6-2 
EXAMPLE EQUIPMENT CALIBRATION RECORD 

MAN:PH-6( 12) 
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B A L A N C E  C A L I  B R A T 1  O N  

EQUIPMENT NUMBER 

€ Q U I  PMENT NAME 

OATE DATE LAST CALIBRATED 
CALIBRATION PERIOD 

Slgned 

FIGURE 6-3 
KIA)IpLE - BALAECE CAIdBRATfOE 
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EQU I PMENT NUMBER 

EQUIPMENT NAME 

WEIGHT CLASS 

NAME OF EXTERNAL AGENCY PERFORMING CALIBRATION 

DATE 

PROVIDE IN THE TABLE BELOW THE LABELED WEIGHTS VERSUS THE 
CERTIFIED WEIGHT DETERMINATION. ALL CERTIFICATION RECORDS 
ARE TO BE ATTACHED TO THIS FORM. 

PICURE 6 4  
- YEfCRT C-CATIOB 
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NUY8ER 

NAME 

DATE DATE LAST CALIBRATED 

CAlIBRAtlON PLRiOO 

WORKING RANGE 
OC + - ACCEPTANCE C R I T E R I A  

I 

S i g n e d  
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Within ITAS laboratories, preventive maintenance is an organized program of 
actions (such as equipment cleaning, lubricating, reconditioning, adjustment 
and/or testing) taken to maintain proper instrumenc and equipment performance 
and to prevent instruments and equipment from failing during use. An adequate 
preventive maintenance program increases reliability of a measurement 
system. A preventive maintenance program considers the following: 

Instruments, equipment, and parts thereof' that 
are subject to wear, deterioration, or other 
change in operational characteristics without 
periodic maintenance. 

Spare parts that should be available within the 
laboratory to minimize downtime. 

Frequency that maintenance is required. 

The implementation of a preventive maintenance program is dependent upon 
the specific instruments and equipment used uithin an ITAS laboratory; 
therefore, this manual does not designate specific practices for 
instruments and equipment. 
ventive maintenance program which meets the guidelines presented in this 

Each ITAS laboratory shall prepare a pre- 

section. The program shall be included in the Laboratory Specific 
Attachment to this Ouality Assurance Manual. 

Within a laboratory, the Operations Manager is responsible for prepara- 
tion and documentation of the program. Group Leaders shall implement 
the program, and the QC Coordinator shall review implementation to 
verify compliance. 

Each ITAS laboratory preventive maintenance program shall include the 
following: 

A listing of the instruments and equipment that 
are included in the program 
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The frequency of maintenance considering manu- 
facturer's recommendations and/or previous 
experience with equipment. The listing and 
maintenance frequency should be provided on a 
schedule such as Figure 7-1. 
stated in terms of monthly, quarterly, etc. 
following guidance in Table 7-1 

Frequency should be 

For each instrument in the program provide: 

- A list of spare parts maintained by the 
laboratory 

- External service contracts 
- Items to be checked and/or serviced during 
maintenance and directions for performing 
maintenance (if external service is not pro- 
vided, or if not stated in manufacturer's in- 
strument manuals). 

Preventive maintenance should be documented as discussed below and the 
records stored in accordance with Section 12.2 of this manual. 
examples Figure 7-3 through 7-9). The master schedule (Figure 7-11 
should be kept at the beginning of the maintenance records. 
schedule, a separate file should be maintained for each instrument. 
instrument file should include: 

(See 

Behind the 
The 

Spare parts list 

External service contracts 

Checklist of items to be serviced and directions 
for maintenance or manufacturer's instrument 
manuals 

Record/results of periodic maintenance. 

The record of maintenance can be documented using Figure 7-2 or equival+nt. 
Comments should note any parts which were replaced, observed deterioration, 
etc. 
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I 

Clean  E lec t rode  Eoch U8e 

Check Slope Each U s e  

Calibrate Meter Electronics Monthly 

PICURE 7-3 

-E l4AIlVTEUUlCE RECORD 
- pE METW/SIE 
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Clean Call  Each Use 

Meter .Span Check Monthly 
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Burner Head Cleaned Each Use 

Waste Reservoir Emptied as Needed 

Nebulirer/Burner Chamber Cleaned Weekly 

Optics Cleaned by Contract Personne I Ouarterly 

Cases Checked Each Change of Tank 

Air Purifier Drained Ouorterly 
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Detector Cleanod as Needed 

Septa Changed as Needed 

Gases Changed as Needed 

Others as Needed 

Date / Initials 
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1 
Date / lnit ials 

Source Cleaned os Needed 

Septa Changed as Needed 

Turbo Oil Changed Ouarterly 

Pump Oil Changed Ouarterly 

Gases Changed as Needed 

Others as Needed 
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I Main trnonce 
Par formed Dote / I n i t i a l s  

Lamp Changed os Needed 

Wavelength Checked O u a r t a r l y  

Cell Changed/Cleoned os Needed 

Service os Needed 
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M a  in t e n once 
Per formed Date / Initio Is 

Corth lora~o 

rubor Ch.a#od 

A ncarlto 
Chon g 06 

C loon C O U  I 
Ootoc bo blo 

Porta 

lnruro 
Gam 0 * a l l t ~  

Perchlorate and Copper Tubes - as Needed 

Ascorite - as N e e d e d  

Cleaning Detachable P a r t s  - E a c h  Use 

Gas Ouality - E a c h  Tank 
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SAMPLES 

This section discusses samples which are routinely added to the normal 
laboratory sample stream to demonstrate that the laboratory is operating 
within prescribed requirements for accuracy and precision. Quality control 
samples are of known content and concentration (with the exception of field 
blanks) so that accuracy and precision can be determined and control charts 
can be prepared. Evaluation of these data are discussed in Section 10.1. 

Table 8.1 sunnnarizes the quality control samples which are analyzed in ITAS 

laboratories. Included in the table are: 

Following is 
samples will 

Type of sample. 

Purpose of the sample. 

Frequency with which the sample is to be analyzed uithin the 
normal sample stream. 

Applicability of the sample to organic or inorganic analyses, 
with a citation if the sample is for CC/HS analysis only. 

Whether the sample is used for  the statistical evaluation of 
accuracy and/or precision. 

Person responsible for introducing the quality control sample 
into the sample strean. If the sample is introduced by the 
Quality Control Coordinator, the content and/or concentration of 
the sample and its occurrence is unknown to the Analyst. Samples 
unknown to the analyst provide independent verification of 
laboratory operation. 

a discussion of the major types of quality control samples. OC 
be analyzed as recommended herein, unless analytical procedures 

prescribe specific sample analysis. If' the procedue is specific, the 
procedural requirements will be met. A discussion of the ITAS interlaboratory 
testing program follows. 
may be used to provide bias and precision estimates. 

Figures 8.1 and 8.2 show how different QC samples 
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As stated, Section 10.1 presents the statistical analyses of these samples. 

8 . 1  TYPES OF OUALITY CONTROL SAMPLES 

Type of Quality Control Sample 

Trip Blank Analyses 
Field Blank Analyses 
Rinsate Blank Analyses 
nethod Blank Analyses 
Reagent Blank Analyses 
Bottle Blank Analyses 
Duplicate Sample Analyses 
Blind Duplicate Analyses 
Check Standard Analyses 
Surrogate Standard Analyses 
Laboratory Matrix Spike Analyses 
Laboratory Matrix Spike Duplicate Analyses 
Verification/Reference Standard Analyses 
Blank Spike Analyses 
Field Matrix Spike Analyses 
Analysis Matrix Spike Analyses 
Internal Standard Spike Analyses 
Collocated Samples Analyses 
Rep1 icated Sample Analyses 
Split Sample Analyses 

Section No. 

8 .1 .1  
8 . 1 . 2  
8 . 1 . 3  
8 . 1 . 4  
8 . 1 . 5  
8 .1 .6  
8 .1 .7  
8 . 1 . 8  
8 . 1 . 9  
8 .1 .10  
8.1.11 
8 .1 .12  
8 .1 .13  
8 .1 .14  , 

8 .1 .15  
8 .1 .16  
8 .1 .17  
8 .1 .18  
8 .1 .19  
8 .1 .20  

8 . 1 . 1  Trip (Travel 1 Blank Analyses 
Volatile organics samples are susceptible to contamination by diffusion of  

organic contaminants through the teflon-faced silicone rubber septum of the 
sample vial; therefore, trip blanks (also referred to as travel blanks) shall 
be analyzed to monitor for possible sample contamination during shipment. 
Trip blanks will be prepared by filling two VOA vials (40  ml) with organic- 
free water and shipping the blanks with the field kit. Trip blanks accompany 

the sample bottles through collection and shipment to the laboratory and are 
stored with the samples. Following the analyses, if the trip blanks indicate 
possible contamination of the samples, depending upon the nature and extent of th 
contamination, the samples may be corrected for the trip blank concentration or t 

sources resampled. 
corresponding sampik analytical dat3 in the project file. 

Results of trip blank analyses should be maintained with the 

MAN : PtI-8( 2 
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8.1.2 Field Blank Analyses 
A field blank is a volume of water (or soil) that is provided by the sample 

collectors to demonstrate the absence of contamination during sampling. 
Deionized, distilled laboratory water, or previously-prepared solid materials 
(lab sand, etc.) is placed into sample containers by the sample collection 
crew, packaged, and shipped with the other field samples. IF analysis of the 
field blanks indicates possible contamination of the samples, depending upon 
the nature and extent of the contamination, the samples may be corrected for 
the field blank concentration or the sources resampled. 
to be checked include: Containers; sample storage facilities; field handling 
procedures; sampling tools (also see rinsate blanks). Results should be 
maintained with the corresponding sample analytical data in the project file. 

Contamination sources 

8.1.3 Rinsate Blank Analyses 
A rinsate blank is a volume of rinse solution (deionized, distilled lab uater 
or organic solvent) used to rinse a sampling tool which contacts multiple 
samples. The rinse solution is collected after the tool has collected a 
sample and has been cleaned, to demonstrate that there is no residual 
contamination remaining on the tool to carry over into the next sample. If 
the rinsate blank indicates possible contamination of the succeeding samples, 
the samples may be corrected for the rinsate blank concentration or the 
sources resampled. 
uith the corresponding sample analytical data in the project file. 

Results of rinsate blank analyses should be maintained 

8.1.4 Method Blank Analyses 
A method blank is a volume of deionized, distilled laboratory water for water 
Samples, or  a purified solid matrix for soil/sediment samples carried through 
the entire analytical procedure. 
approximately equal to the sample volume or  sample weight processed. A method 
blank should be performed with each group of samples. 
verifies that method interferences caused by contaminants in solvents, 
reagents, glassware, and other sample processing hardware are known and 

The volume or weight of the blank must be 

Analysis of the blank 
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no greater than two times 
(2x1 the method detection l i m i t  For the parameter. iiesults of method blank 
analyses should be maintained w i t h  the corresponding analytical data i n  the 
project f i l e .  (See also Section 6.2.1.1) .  

8.1.5 Reanent Blank'Analyses 
A reagent blank is composed of t h e  materials which w i l l  be added to  client 
samples dur ing  preparation, and then w i l l  be analyzed fo r  specific 
parameters. I t  is run pr ior  t o  the use of the materials on "real" samples, t o  
verify t h a t  no contaminants are present a t  levels which would affect sample 
results. If such contaminants are found, corrective actions must be taken. 
Records of reagent blanks, including solvent l o t s  and column adsorbent test  
results, are  stored i n  Quality Operation f i les .  
as  a method blank wi th  client samples, b u t  i f  contamination is present, 
Samples, w i l l  require reanalysis w i t h  a clean blank demonstrating reagent 
p u r i t y  . 

The reagent blank may be run 

8.1.6 Bottle Blank Analyses 
A t  a frequency of 1 percent or greater, laboratory-prepared sample containers 
are tested to  verify that the  glassware cleaning procedure is performed 
acceptably. Parameters of concern For the particular container are tested 
(metals for plastic containers, organics for glove, e t c . ) .  
tes ts  From each batch are Fi led  wi th  the shipping/receiving clerk or sample 
custodian. 
must be maintained. 
purchased, pre-cleaned, containers, and these records mus t  also be maintained. 

Results of the 

Records of traceability of these containers through each project 
Vendors must supply  certif icate of cleanliness For 

8.1.7 Duplicate Sample Analyses 
Duplicate analyses are performed t o  evaluate the precision of an analysis. 
Results of the duplicate analyses are used t o  determine the relative percent 
difference between replicate samples. 
sample results are provided i n  Section 10.1. A duplicate analysis s h o u l d  be 
performed whenever a group of five or more samples are analyzed a t  one time. 

Criteria For evaluating duplicate 
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Dup l i ca t e  a n a l y s i s  r e s u l t s  should  be surrmrarized on t h e  q u a l i t y  c o n t r o l  data 

summary form. 

8.1.8 Blind Dup l i ca t e  Analyses 
A b l i n d  d u p l i c a t e  sample is a d u p l i c a t e  sample which has been in t roduced  as a 
s e p a r a t e  sample by t h e  Q u a l i t y  Cont ro l  Coordina tor  du r ing  t h e  log-in p r o c e s s  
or  p r i o r  t o  a n a l y s i s .  Evalua t ion  of t h e  r e p l i c a t e  is d i scussed  i n  
S e c t i o n  10.1. 
Coordina tor .  

T h i s  data is repor t ed  t o  and summarized by t h e  Q u a l i t y  Cont ro l  

8.1.9 Check Standard  Analyses 
Because s t a n d a r d s  and c a l i b r a t i o n  cu rves  are s u b j e c t  t o  change and can vary 
from day t o  day,  a midpoin t  s t anda rd  or  check s t a n d a r d  should b e  ana lyzed  w i t h  r ,  

-- each group of samples.  Analys is  of t h i s  s t a n d a r d  is necessary  t o  v e r i f y  t h e  

.-. s t a n d a r d  cu rve  and may s e r v e  i n  some cases as s u f f i c i e n t  for c a l i b r a t i o n .  4- 

This v a l u e  should  be e n t e r e d  i n  t h e  ins t rument  c a l i b r a t i o n  log whenever 
performed. Check s t a n d a r d  a n a l y s e s  r e s u l t s  should  be summarized on t h e  

q u a l i t y  c o n t r o l  data summary form. 

8.1.10 S u r r o g a t e  S tandard  Analyses 
S u r r o g a t e  s t a n d a r d  de te rmina t ions  should  be performed on a l l  samples and 
b l anks  for CC/= a n a l y s e s .  
s u r r o g a t e  s p i k i n g  compounds before purging or  e x t r a c t i o n  to  monitor  pre-  
p a r a t i o n  and  a n a l y s i s  of samples.  Recoveries  should meet EPA acceptance  
criteria which are es tab l i shed  as l a b o r a t o r y  r e s u l t s  become a v a i l a b l e .  
S u r r o g a t e  s t a n d a r d  data should  be summarized on the  s u r r o g a t e  standard 

recovery form. 

All samples  and b lanks  are f o r t i f i e d  w i t h  

8.1.11 Labora tory  Hatrix S p i k e  Analyses 
To e v a l u a t e  t he  effect  of t h e  sample ma t r ix  upon a n a l y t i c a l  methodology, a 

s e p a r a t e  a l i q u o t  sample should  be sp iked  w i t h  t h e  a n a l y t e  of i n t e r e s t  and 
ana lyzed  w i t h  t h e  sample. The pe rcen t  recovery for t h e  r e s p e c t i v e  compound 
w i l l  then  be  c a l c u l a t e d .  I f  t h e  pe rcen t  recovery f a l l s  outside e s t ab l i shed  
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quality control limits the data should be evaluated and the sample reanalyzed 
if criteria are not met. 
quality control data summary sheets. 
necessarily reflect the behavior of  the field-collected target analyte, 
especially if the target analyte is not stable during shipping or  storage. 

Matrix spike results should be summarized on the 
This type of matrix spike does not 

8.1.12 Laboratory Matrix Spike Duplicate Analyses 
Similar in concept to the matrix spike sample above, it is a separate aliquot 
sample that is spiked with the analyte(s1 of interest and analyzed with the 
associated sample and sample matrix spike. If the percent recovery falls 
outside established quality control limits, that data should be evaluated and 
the sample reanalyzed if criteria are not met. The comparison of the 
recoveries of the spiked compounds in the matrix spike and the matrix spike 
duplicate samples is made to determine the relative percent difference between 
the HS/USD samples. 
quality control data sunnnary form. 

RPD criteria and results should be summarized on the 

8.1.13 Verification/Reference Standard Analyses 
On a quarterly basis, the Quality Control Coordinator should introduce a group 
of prepared verification samples, or standard reference materials, into the 
analytical testing regime. 
evaluated, and presented to laboratory management for review and corrective 
actions, if appropriate. 
Quality Control Coordinator. 

Results of these data will be summarized, 

The data are reported to and summarized by the 

8.1.14 Blank Spike Analyses 
A blank spike is a volume of deionized, distilled laboratory water for water 
samples, or a purified solid matrix fo r  soil/sediment samples which is spiked 
with parameters of interest and carried through the entire analytical 
procedure. 
materials demonstrates that the laboratory techniques fo r  this method are i n  

control. This sample is recommended in conjunction with matrix spike/matrix 
spike duplicate ( n S / M S D )  samples on those sample matrices which are 

Analysis of this sample with acceptable recoveries of spiked 

MAN : PM-8 ( 6 ) 
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anticipated to cause analyttcal difficulties due to matrix interferences. If 
the HS/HSD pair shows poor recoveries due to interferences, yet the blank 
spike sample is acceptable, this is strong evidence that the method has been 
performed correctly by the laboratory for these samples, but matrix 
interferences have affected the results. 
should be maintained with the corresponding MS/MSD and sample analytical data 
in the project file. 

Results of blank spike analyses 

8.1.15 Field Matrix Spike Analyses 
This is a sample created by spiking target analytes into a portion of a sample 
in the field at the point of sample acquisition. 
information on the target analyte stability after collection and during 
transport and storage. 

This sample provides 

.r- 

- ,.- 8.1.16 Analysis Matrix Spike Analyses 
This is a sample created by spiking target analytes into a prepared portion of 
a sample Just prior to analysis. It only provides information on matrix 
effects encountered during analysis, i . e . ,  suppression or enhancement of 
instrument signal levels. It is most often encountered with elemental 
analyses involving the various forms of atomic spectroscopy and is often 
referred to as "standard additions." 

2. 

8.1.17 Internal Standard Spike ( o r  Recovery Standard) Analyses 
This is an analyte which has the same characteristics as the surrogate, but is 
added to a sample Just prior to analysis. It provides a short-term indication 
of instrument performance, but it may also be an integral part of the 
analytical method in a non-quality control sense, e.q., to normalize data for 
quantitation purposes. 

8.1.18 Collocated Samples Analyses 
Collocated samples are independent samples collected in such a manner that 
they are equally representative of the variable(s1 of interest at a given 
point in space and time. Examples of collocated samples include: samples 
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from two air quality analyzers sampling from a common sample manifold or two 

water samples collected at essentially the same time and from the same point 
in a lake. 

Collocated samples when collected, processed, and analyzed by the ~ a m e  
organization provide intralaboratory precision information for the entire 
measurement system including sample acquisition, handling, shipping, storage, 
preparation, and analysis. Both samples can be carried through the steps in 
the measurement process together to provide an estimate of short-term 
precision for the entire measurement system. Likewise, the two samples, if 
separated and processed at different times or by different people, and/or 
analyzed using different instruments, provide an estimate of  long-term 
precision of the entire measurement system. 

Collocated samples when collected, processed and analyzed by different 
organizations provide interlaboratory precision information for the entire 
measurement system. 

8.1.19 Replicated Sample Analyses 
A replicated sample is a sample that has been divided into two or more 
portions, at some step in the measurement process. Each portion is then 
carried through the remaining steps in the measurement process (see also 
duplicate sample 8.1.5). 

8.1.20 Split Sample 
A split sample is a sample divided into two portions, one of which is sent to 
a different organization o r  laboratory and subjected to the same environmental 
conditions and steps in the measurement process as the one retained. 

A replicated or split sample can be divided into portions (or split) a.t 
different points in the sampling and analysis process to obtain precision 
information on the various components of the measurement system. 
a field replicated, or field split sample, provides precision information 

For example, 
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about all steps after Sample acquisition including effects of storage 
shipment, analysis, and data processing; whereas, information on the intra- 
and interlaboratory precision of sample preparation and analysis steps of the 
measurement system is provided by samples subdivided once they are. received in 
the laboratory, i.e., laboratory replicated or laboratory split samples, 
respectively. A sample divided into two portions just prior to analysis, 
i.e., an analysis replicate, provides information on the precision of the 
analytical instrumentation. 

The replicated sample can provide short-term or long-term precision estimates 
by proce'ssing the two portions together or separating them for processing at 
different times and under different conditions as discussed above for 
collocated samples. 

s 8.2 INTERLABORATORY iROUND ROBIN) VERIFICATION SAMPLES 
On an annual basis, ITAS will conduct an interlaboratory round robin testing 
program for organi'c and inorganic parameters which are common to all 
laboratories. 
Quality Control Coordinator of an ITAS laboratory. 
program will be determined by the Quality Control Coordinator preparing and 
distributing the samples. A report of the "true" values, acceptable 
statistical ranges and values determined by a specific laboratory will be 
issued to the respective Laboratory Manager. 
will be presented to the Vice President, Analytical Services for use in the 
annual management laboratory review. 

Samples will be prepared on an annual rotating basis by the 
Results of the round-robin 

Results of all ITAS laboratories 

8 . 3  QC LEVELS 
There are several types of OC samples which may be applied to different 
projects at varying frequencies; these may also be reported in summary 

fashion, or in detail with all raw and associated data provided. The costs to 
the laboratory and the client will vary depending upon the types of samples, 
analyses, and data reported. This section describes the levels available from 

ITAS laboratories and their applications. The OC level should be specified 
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where requesting analyses (use the Request for Analysis form). 

Level I -- ITAS standard practice. Use available analytical procedures. 
Fifteen percent OC samples (blank/spike/duplicate) for every 20 samples. QC 
samples may not be performed for a specific project, but as part of compiled 
sets of samples. 
ITAS published rates apply to client samples tested. 

OC data are not reported as part of analytical results. 

Level I1 - Use available analytical (reference) methods. 
samples minimum (blank, duplicate, spike, or duplicate spike). 
project or client-specific. 
analytical results reported. No raw data are included. Each QC sample is 
billed as a "real" analytical sample. 

Fifteen percent QC 
OC samples are 

QC summary report is included as part of the 

Level 111 - The highest level requires use of referenced regulatory 
procedures, and/or established/verified procedures using confirmatory type 
techniques (i.e., CC/MS, dual column CC). Method blank plus 20 percent o r  two 
OC samples minimum per each matrix. 
supporting data. Where applicable, this level is the USEPA Contract 
Laboratory Program (CLP) package. 
billed at sample rates. 
r eauired. 

A QC sunaary report is supplied with 

A surcharge is added and/or OC samples are 
Costs will be based on the analytical program 

Project-specific requirements must be defined in a specific Q A  Project Plan o r  
Work Plan. Project specific documentation must be submitted to the laboratory 
before beginning work. 
than Level I. 

Project requirements for OC samples cannot be less 

Table 8.2 provides a quick reference for the QC levels and their types of  OC 
sample information. 
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Data I n t e r p r e t a t i o n  

Provides a best case est imate 

inc ludes m a t r i x  e f f e c t s  asso- 
F i e l d  o f  b ias based on Fecovery; 

Spike c i a t e d  with sample preserva- 
t i on ,  shipping, preparat ion 
and analysis. 

Provides an estimate o f  b ias  n 
based on recovey. Incor- 
porates ma t r i x  effects asso- I n%x I I Spike I c i a t e d  with sample preparat ion 
and analys is  only. 

n 
Analysis  Provides an i n d i c a t i o n  o f  t t h e  analys is  process only. 

m a t r i x  e f f e c t s  associated with W t r i  x 
Spike 

F igure  8-1 The Use of Target Analy te Spires for Bias Es t imat ion  

from "Chapter 5, Calculation of Precision, Bias, and Method 
Detection Limit for Chemical and Physical Measurements"; issued 
by Quality Assurance Management and Special Studies S t a f f ,  
Office of Monitoring Systems and Quality Assurance, Office of 
Research and Development, USEPA, Washington, DOC. 20460 
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Oata Q u a l i t y  Assessment Sample P o i n t  o f  O r i g i n a t i o n  Oata  I n t e r p r e t a t i o n  

Sample Acau i s i  t i  on P repa r a t  i on Anal y s i  s 

Col1 o c a t e d  
Samples 

Field 
Repl icate 

F i e l d  
S p l i t  

Lab I 
Repl i cafe 

t A n a l y s i s  
R e p l i c a t e  

Best e s t i m a t e  of i n t r a -  o r  
i n t e r  1 a b o r a t o r y  preci si  on of 
t h e  enti re measurement system 

Second best estimate of 
i n t r a l a b o r a t o r y  p r e c i s i o n  
of measurement system from 
sample a c q u i s i t i o n  through 
a n a l y s i s  . 
Second best estimate of 
i n t e r l a b o r a t o r y  p r e c i s i o n  of 
t h e  measurement system f rom 
sample a c q u i s i t i o n  throuyh 
a n a l y s i s .  

Bes t  estimate of i n t r a l a b o r a -  
tory p r e c i s i o n  of sample pre- 
p a r a t  i on and ana l y s i  s . 

B e s t  estimate of i n t e r l a b o r a -  
t o r y  p r e c i s i o n  of  sample pre- 
p a r a t i o n  and a n a i y s i s .  

Estimate of i n t  r a l a b o r a t o r y  
precision of a n a l y s i s .  

t Ana 1 y s i  s 
S p l i t  

E s t i m a t e  of i n t e r l a b o r a t o r y  
precision of a n a l y s i s .  

Figure 8-2 P r e c i s i o n  E v a l u a t i o n  Samples. 

from .Chapter 5 ,  Calculation of Precision, Bias, and Method 
Detection Limit for Chemical and Physical Measurenrefits"; issued 
by Quality Assurance Management and Special Studies Staff,  
Office of Monitoring Systems and Quality Assurance, Office of 
Research and Development, USEPA, Washington, D.C. 20460 
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Analytical procedures for the analysis of samples include the following: 

Prescribed method for sample preparation, including observance of 
stated sample holding times (such as shown on Table 5 . 1 )  and 
necessary extractions, dilutions, etc. 

Instrument standardization, including calibration and preventive 
maintenance 

e Analytical techniques to be used in processing the sample 

Prescribed format on prepared data sheets for recording raw data 
which include: 

.,. , 

. .5. -r 

- Identification of project(s) 

- Identification of sample number(s) 
- Identification of Analyst 
- Identification of Analyst performing data validation 
- Dates for sample analysis and data validation 
- Rau data resulting from the analysis with appropriate 

calibration standards and blanks. 

Method for computation of analytical results, which can be 
, included 'on the data sheet. 

Documentation of the above as an analytical procedure is dependent upon the 
specific instrumentation and data collection and reduction methods used within 
a laboratory. 
Laboratory Specific Attachment to this manual an Analytical Procedures Manual 
which includes the above for all analyses performed. The requirements of this 

Quality Assurance Manual for activities such as calibration, preventive 
maintenance, and quality control sample analysis shall be incorporated into 
the laboratory specific manuals as appropriate. 

Therefore, ITAS laboratories shall prepare and maintain as a 
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9.1 ANALYTICAL METHODS 
Whenever possible, ITAS laboratories utilize industry recognized analytical 
methods from source documents published by agencies such as the U.S. 

Environmental Protection Agency (USEPA), American Public Health Association 
(APHA), American Society for Testing and Haterials (ASRI), and the National 
Institute for Occupational Safety and Health (NIOSH). 

Tables 9.1 through 9.8 provide a compendium of the analytical methods 
typically used throughout ITAS. 
9.1E and Table 9.2 has been adopted from the referenced USEPA document. 
Tables 9.3 through 9.8 provide analytical procedures for analyses not cited in 
Tables 9.1A through 9.1E and procedures for different matrices. 
lists detection limits for the USEPA's Toxicity Characteristic Leaching 
Procedure (TCLP). 

The format presented in Tables 9.1A through 

Table 9.9 

9.2 DETECTION LIMITS 
A l l  analytical methodologies have an associated method detection limit below 
which an analyte present in the sample cannot be accurately measured. 

The detection limit of a method is generally defined as the quantity of 
analyte which results from the lowest differential between a signal caused by 
the analyte and that of random noise. 
Analytes present in concentrations below the detection limit WILL NOT appear 
as present in the sample when using this analytical technique. 
limit quantity is reported as a less than value(<). 
not indicate that an analyte is not present in a sample but only that it is 
present at levels belou the detection limit. For results produced by USEPA 
CLP methods, values which are below required detection limits, but can still 
be quantified, are reported inside brackets [ 1 as "estimated concentrations." 

A factor of 2 is generally used. 

A detection 
This less than value does 

The detection limits attained by the EPA methods used in the laboratory are 
equal to or better than required by EPA regulations. The accompanying pages 
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indicate these detection limits. It is important to remember ttmt specific 
detection limits are highly matrix dependent and the detection limits listed 
herein are provided for  guidance and may not always be achievable. 

9.2.1 Inorganics 
Wet chemical techniques for nutrient, demand, and mineral constituents are 
relatively free from interferences in the analysis of aqueous samples. 
Analyses of these constituents in solid phase samples are not routinely 
performed. High concentrations of any of these analytes require dilution of 

the sample, with corresponding 

9.2.2 Metals 
The detection limit for metals 
content total dissolved solids 
sample may require dilution to 

changes to detection limits. 

in aqueous samples is affected by the salt 
(TDS). If the TDS is above 5,000 mglliter, the 
prevent background light-scattering effects and 

false positives. 
analysis. The detection limit for the analyte of interest is equal to the 
detection limit in water times a digestion factor equal to the final volume of 
digestate divided by the weight of solids digested. 

Solids and sludges for analysis require a digestion prior to 

C+ 

9.2.3 Orkanics 
Organic compounds analyzed by GC or GC/% are analyzed as either volatile or  
extractable constituents; Factors which.afFect the detection limit of these 
constituents fall into the follouing categories. 

Contaminated samples (samples containing the analytes of interest). 
Samples containing as little as 0.5 ppm of chromatographable organics 
may require dilution. The analyst must make a dilution decision 
based on the knowledge of the sample and the observation of the 
sample. 

Background contamination, that is, a sample may have a high organic 
loading but not of the compounds of interest. 
mask the compounds of interest and must be diluted from the macrix. 

This background may 
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Sample preparation techniques--Water samples are extracted at a . 
1OOO:l concentration factor. One liter of sample is extracted in 
triplicate and concentrated to 1 ml. 
extracting 20 g of soil and concentrating to 1 ml. The resultant 
detection limits are 50 times greater than for water. 

Clean-up preparations--All analytical techniques for organics allow 
for the use of column chromatographic clean-up techniques to 
eliminate background and non-chromatographic organic loadings. 
preparation step also dilutes the sample with the resultant rise in 
detection limit. 

Soil samples are prepared by 

- 

This 

In short, many factors affect the specific detection limit of sample and no 
absolute may be made except for the use of average conditions. 
factors all affect the detection limit from sample to sample. The following 
tables provide the detection limits for various parameters analyzed within the 
analytical laboratory. 

The preceding 

9.3 VARIANCE FROH STATED ANALYTICAL METHODS 
Analyses will be performed in accordance with the methods cited herein unless 
specific project requirements or needs dictate adoption of an alternate method 
or modification of the cited methods. 
"CLP-modif ied", as specified by the USEPA'S Contract Laboratory Program (CLP) . 

For example, CC/Hs procedures may be 

Based on laboratory experience with a procedure and matrix type, ITAS has 
developed for some analytes in-house Standard Operating Proceudres (SOPS) 

based on regulatory methods but which may include modifications to improve 
reproducibility and/or accuracy. 

If analysis is performed in an alternate manner, the method shall be 
documented in the project records as discussed in Section 12.1 of this manual. 
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INTEENATIONAL 
TECHNOLOGY 
COBPOUTION 

Parameter 

BTU 
(Heat Content) 

Moisture 
(Water Content) 

% Solids 
(Solid Content) 

Organic Halogen 
Con tent 

Organic Sulfur. 
Con tent 

I Ash Content 

Ignitability 

Reactivity 

EP Toxicity 

Corrosivity 

Organochlorine 
Pesticides/PCEs 

% Acidity 

% Alkalinity 

Conductivity 
(Specific 
Conductance 

A m n i a  Nitrogen 

Table 9.6 
Method Summary 

Waste Disposal Analyses 
of Water, Wastewater, Soil and Waste Samples 

Method Reference 

E203(L) 
D22 16 (S) 

160.3 

D129(L) 
D3 177W 

160.4 

1010 

1020 

8.3 

1310 

1110 

608( t 1 
8080( S ) 

402 

403 

120.1 

350.3 

5 
5 

5 
5 

6 

5 

5 

2 

2 

2 

2 

2 

2 

1.3 
2 

4 

4 

6 

6 

ITAH QAH 
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Page 56 of 68 

Detection Equipment 
Limit Description 

0.05 ut.; Bomb Calorimeter 

1 mg/L Karl Fischer 
0.05 ut.; Titrator 

1% (ut.) Filtration/Oven 

0.05 ut.; Bomb Calorimeter 

0.05 ut.; Bomb Calorimeter 

0.05 ut.; Uuffle Furnace, 
Balance 

2 2 O F  Pensky Hartens 

2l0F Setaflash Method 
Flash Point Tester 

Closed Cup 

1 PPm Reaction Vessel 

0.1 mg/r Extractors/AAS 
Instrumentation 

0.1 pH unit pH Meter 

0.1 ug/L Cas chromatograph 
See Table 9.2 

1 a g / P  Titration 

1 mg/r Titration 

1 umho/cm Conductivity Meter 

1 mg/& Distillation/Specific 
Ion Meter 

MAN : PH-9-6 ( 56 ) 



ITAH QAM INTERNATIONAL 
TECHNOLOGY 
CORPOBAnON Section No.:  9.0 

Revision No.: 1 
Date: February 1 ,  198 

Table 9.6 (Continued) Page 57 of 68 
Method Summary 

Waste Disposal Analyses 
of Water, Wastewater, Soil and Waste Samples 

Parameter Method Reference Detection Equipment 
Limit Description 

TOC (Total 
Organic Carbon) 

TOX (Total 
Organic Halogen) 

Chloride 

Density 
(Specific 
Gravity) 

- Oil and 
Grease 

*. Viscosity . e 
L_ ' pH 

Sulfate 

Cyanide 

415.1 

450.1 
( 9020 1 

325.3 

213E 

413.1 

D88 

904 0 

6 

6 
2 

6 

4 

6 

5 

2 

1 mg/r TOC Analyzer 

0.05 mg/P TOX Analyzer 
5 ug/r 

1 mg/r Titration 

- Pycnometer 

0.5 mg/P Extraction/ 
Gravimetric 

1 CPS Viscometer 
(Water Bath) 

0.1 pH unit pH Meter 

375.4 6 1 mg/L Titration 

9010 2 0.05 mg/P Colorimetric ' 
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REFERENCES : 
1. 

2. 

3.  

4. 

5. 
6. 

federal Register, Volume 44, December 3, 1979, 40 CFR Part 136, pp. 69464 
to 69575. 
Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, Waste 
Characterization Branch, Office of Solid Waste, 3rd Edition 
U.S. Environmental Protection Agency, Washington, D.C. , September 1986. 
Manual of Analytical Methods for Analysis of Pesticides in Human and 
Environmental Samples, U S .  Environmental Protection Agency, EPA 60018-80- 

Standard Methods for the Examination of Water and Wastewater, 16th 
Edit ion, 1986, Washing ton, D . C. 
American Society for Testing and Materials, Philadelphia, PA. 
Methods for Chemical Analysis of Water and Wastes, U.S. Environmental 
Protection Agency, EPA-600/4-79-020, March 1979. 

038; June 1980. 

FOOTNOTES: 
(')L indicates the method for liquid samples. 
(2)S indicates the method is for semisolid and solid samples. 
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TABLE 9.8 

?yPES LIST OF APPROVED TEST PROCE 
FOR SOIL AND SOLID WASTES 

Pa Fame t er 

CHARACTERISTICS OF SOLID WASTE 

Ignitability - Pensky-Martens Closed Cup flethod - Setaflash Closed Cup flethod 

Corrosivity - Corrosion Towards Steel 

Reactivity 

Extraction Procedure Toxicity - Method and Structural Integrity Test - flultiple Extraction Procedure - Extraction Procedure for Oily Uastes 

SAMPLE PREPARATION TECHNIQUES 

Inorganic Techniaues - Acid Digestion of Waters for Flame A A S  or ICP 
Acid Digestion of Aqueous Samples and 
Extracts Flame A A S  or ICP' 
Acid Digestion of Aqueous Samples and Extracts 
for Total Metals for Furnace AAS 
Dissolution Procedure for Oil, Grease, 
or Wax 
Acid Digestion of Sediments, Sludges, and Soils 

Organic Techniques, Extractions and Preparations - Organic Extraction and Sample Preparation - Separatory Funnel Liquid-Liquid Extraction - Continuous Liquid-Liquid Extraction - Soxhlet Extraction - Sonication Extraction - Waste Dilution - Purge and Trap - Protocol for Analysis of Sorbent Cartridges 
from Volatile Organic Sampling Train 

Cleanup - Cleanup - Alumina Column Cleanup - Alumina Column Cleanup and Separation of 
Petroleum Wastes - Florisil Column Cleanup - Silica Gel Cleanup 

ITAM QAH 
Section No.: 9.0 . 
Revision No.: 1 
Date: February 1 ,  198 
Page 6 1 of 68 

Sect ion 
No. 

8.0 

8.1 
8.1 
8.1 

8.2 
8.2 

8.3  

8.4 
8.4 
6.0 
6 .0  

4.0 

3.0 
3.0 
3.0 

3.0 

3.0 
3.0 

4.2.1 
4.2.1 
4.2.1 
4.2.1 
4.2.1 
4.2.1 
4.2.1 
4.2.1 
4.2.1 

tie thod 
No. 

1010 
1020 

?ltO 

1310 
1320 
1330 

3005 
3010 

3020 

3040 
3050 

3500 
35 10 
3520 
3540 
3550 
3580 
5030 
5040 

4.2.2 3600 
4.2.2 3610 
4.2.2 3611 

4.2.2 3620 
4.2.2 3630 

MAN : Pn-9-8- t 
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Table 9.8 
(Continued) 

Parameter 

- Gel-Permeation Cleanup - Acid-Base Partition Cleanup - Sulfur Cleanup 

Screening - Headspace - Hexadecane Extraction and Screening if Purgeable 
Organics 

METHODS FOR DETERHINATION OF METALS 

Inductively Coupled Plasma Atomic Emission 
Spectroscopy 
Atomic Absorption Methods 
Aluminum (AA, Direct Aspiration) 
Antimony (AA, Direct Aspiration) 
Antimony, (AA, Furnace Technique) 
Arsenic , ( AA , Furnace Technique 
Arsenic , ( AA, Gaseous Hydride ) 
Barium, (AA, Direct Aspiration) 
Beryllium, (AA, Direct Aspiration) 
Beryllium, ( AA, Furnace Technique) 
Cadmium, (AA, Direct Aspiration) 
Cadmium, ( AA , Furnace Technique 1 
Chromium, (AA, Direct Aspiration) 
Chromium, ( A A  , Furnace Technique ) 
Chromium, Hexavalent, (Chelation/Extraction). 
Chromium, Hexavalent, (Colorimetric) 
Chromium, Hexavalent, (Coprecipitation) 
Chromium, Hexavalent, (Differential Pulse 
Polarography ) 
Cobalt (AA, Direct Aspiration) 
Cobalt (AA, Furnace Technique) 
Copper, (AA, Direct Aspiration) 
Iron, (AA, Direct Aspiration) 
Lead, (AA, Direct Aspiration) 
Lead, (AA, Furnace Technique) 
Magnesium (AA, Direct Aspiration) 
Manganese, (AA, Direct Aspiration) 
Mercury, in Liquid Waste (Manual 
Cold Vapor Technique) 

ITAM QAH 
Section No.: 9.0 
Revision No.: 1 
Date: February 1 ,  198; 
Page 62 o f  68 a 

Section 
No. 
4.2.2 
4.2.2 
4.2.2 

4.4 
4.4 
4.4 

3.0 

3.3 

3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 

He thod 
No. 
3640 
3650 
3660 

3810 
3820 

6010 

7000 
7020 
7040 
704 1 
7060 
706 1 
7080 
7090 
709 1 
7130 
7131 
7190 
71.91 
7197 
7196 
7195 
7198 

7200 
720 1 
7210 
7 380 
7420 
742 1 
7450 
7460 
7470 
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Table 9.8 
( Continued ) 

Parameter 

Mercury, in Solid or Semisolid Waste 
(Manual Cold Vapor Technique) 
Molybdenum (AA, Direct Aspiration) 
Molybdenum ( AA, Furnace Technique ) 
Nickel, (AA, Direct Aspiration) 
Osmium, (AA, Direct Aspiration) 
Potassium, (AA, Direct Aspiration) 
Selenium, (AA, Furnace Technique) 
Selenium, (AA, Caseous Hydride) 
-- Silver, ___ - (AA, Direct Aspiration) 
Sodium, (AA, Direct Aspiration) 
Thallium, (AA, Direct Aspiration) 
Thallium, (AA, Furnace Technique) 
Tin (AA, Direct Aspiration) 
Vanadium, (AA, Direct Aspiration) 
Vanadium, (AA, Furnace Technique) 
Zinc, (AA, Direct Aspiration) 

3 ORGANIC ANALYTICAL FETHODS 

Cas Chromatographic Methods - Acrolein, Acrylonitrile, Acetonitrile .. . 
-, Aromatic Volatile Organics 

Chlorinated Herbicides 
Chlorinated Hydrocarbons 
Halogenated Volatile Organics 
Nitroaromatics and Cyclic Ketones 
NonHalogenated Volatile Organics 
Organochlorine Pesticides and PCBs 
Organophosphorus Pesticides 
Phenols 
Phthalate Esters 
Polynuclear Aromatic Hydrocarbons 

Cas Chromatographic/hss Spectroscopy Methods 
(CC/HS 1 - CC/HS For Volatile Organics - CC/HS For Semivolatile Organics, Packed 

Column Technqiue - CC/p1s For Semivolatile Organics, Capillary 
Column Technqiue - Analysis of Polychlorinated Dibenzo-P-Dioxins 
and Polychlorinated Dibenzofurans 
Appendix A: Signal-to-Noise Determination 
Methods 
Appendix B: 
Procedures For PCDD's/PCOFI 

Recommended Safety and Handling 

ITAH QAH 
Section No. : 3.0 
Revision No.: 1 
Date: February 1 ,  198€ 
Page 63 of 68 

Sect ion He thod 
No. No. 

3.0 

3.0 
3 .O 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 

4.3 

4.3.1 
4.3.1 
4.3.1 
4.3.1 
4.3.1 
4.3.1 
4.3.1 
4.3.1 
4.3.1 
4.3.1 
4.3.1 
4.3.1 
4.3.1 

4.3.2 

4.3.2 
4.3.2 

4.3.2 

4.3.2 

747 1 

7480 
748 1 
7520 
7550 
76 10 
7740 
774 1 
7760 
7770 
7840 
784 1 
7870 
79 10 
791 1 
7950 

8000 
8030 
8020 
8 150 
8120 
8010 
8090 
8015 
8080 
8140 
8040 
8060 
8100 

8240 
8250 

8270 

8280 
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(Continued) 

Parameter 

High Performance Liquid Chromatographic 
He thods ( HPLC 1 - Polynuclear Aromatic Hydrocarbons 

IIISCELLANEOUS TEST HETHODS 

Cation Exchange Capacity of Soils (Armnonium 
Acetate) 
Cation Exchange Capacity of Soils (Sodium 

- Acetate) 
Chloride (Colorimetric, Automated Ferricyanide 
AAI ) 
Chloride (Colorimetric, Automated Ferricyanide 
AAI I 1 
Chloride (Titrimetric, Mercuric Nitrate) 
Total Coliform: Multiple Tube Fermentation 
Technique 
Total Coliform: flembrane Filter Technique 
Total and Amendable Cyanide (Colorimetric, 
Manual 1 
Total and Amendable Cyanide (Colorimetric, 
Automated UV) 
Paint Filter Liquids Test 
Gross Alpha and Gross Beta 
Nitrate 
pH Electrowtric fleasurement 
pH Paper Method 
Phenolics (Spectrophotometric, Hanual 4-AAP 

Phenolics (Colorimetric, Automated 4-AAP with 

Phenolics (Spectrophotometric, HBTH with 

Alpha-Emitting Radium Isotopes 
Radium, 228 
Soil pH 
Specific Conductance 
Sulfate (Colorimetric, Automated, Chloranilate) 
Sulfate (Colorimetric, Automated, Hethylthymol, 

Sulfate (Turbidimetric) 
Sulfides 
Total Recoverable Oil and Grease 

w i th D is t i lla t ion ) 

Distillation) 

D is t il la t ion ) 

Elue,AA 1 1 )  

(Gravimetric, Separatory Funnel Extraction) 
Oil and Grease Extraction Method for Sludge 
Samples 

Section Method 
No. No. 

4 . 3 . 3  

4.3.3 8310 

5.0  

6.0  9080 

6.0 908 1 

5.0 9250 

5.0 925 1 

5.0 9252 
5.0 9131 

5.0 9132 
5.0 9010 

s.0 9012 

6 .0  9095 
6 .0  93 10 
5.0 9200 
6.0 9040 
6.0 904 1 
5.0 9065 

5.0 9066 

5 .O 9067 

9.0 9315 
5.0 9320 
6 .0  904 5 
6 .0  9050 
9.0 9035 
9.0 9036 

9.0 9038 
5.0 9030 
5.0 9070 

5.0 907 1 

flAN : Pn-9-8- t 
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Parameter 

ITAH QAH 
Section No.: 9.0 
Revision No.: 1 
Date: February ' ,  198E 
Page 65 of 68 

Sect ion He thod 
No. No. 

Total Organic Carbon 5.0 9060 
Total Organic Halides ( T O X )  5.0 9020 
Total Organic Halides (TOX) by 5 .O 9022 
Neutron Activation 

Leachate Conductivity and Intrinsic Permeability 
Saturated Hydraulic Conductivity, Saturated 6.0 9100 

FOOTNOTES: 

( ' )Test flethods for Evaluating Solid Waste, Physical/Chemical Methods, 
Third Edition, SU-846, U.S. Environmental Protection Agency, 1986. 
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Table 9.9 Toxicity Characteristic Leaching Procedure (TCLP) 
Detection Limits 

Detection Limit 
Regulatory Level* Lou Samples High Samples 

Compound (w/l i ter ) (mnlliter) (mrt/liter) 

Volatile Organics 

Acrylonitrile 
Benzene 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
1,2-Dichloroethane 
1.1-Dichloroethylene 
Isobutanol 
Methylene chloride 
Methyl ehtyl ketone 
1,1,1,2-Tetrachloro- 

1,1,2,2-Tetrachloro- 

Tetrachloroethylene 
Toluene 
l,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethylene 
Vinyl chloride 

ethane 

ethane 

5.0 
0.07 
14.4 
0.07 
1.4 
0.4 
0.1 

8.6 
7.2 

25 

0.2 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.5 
0.05 
0.01 

10 0.01 

1.3 
0.1 
14.4 
25 
1.2 
0.7 
0.05 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

1 .o 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
2.5 
0.25 
0.05 

0.05 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

Test Methods for Evaluating Solid Waste, USEPA SW-846, Third Edition, 
September 1986. 

MAN : PM-g-g( 1 ) 
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Table 9.9 (.Continued) 

Regulatory Level Detection Limits 
Compound ( mR / 1 i t er ) (mR/liter) 

Bls(2-chloroethyllether 
Cresols ( total 1 
l,&Dichlorobenzene 
1,4-Dlchlorobenzene 
2.4-Binitrotoluene 
Hewchlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
Nitrobenzene 
Pentachlorophenol 
Phenol 
Pyridine 
2,3,4,6-Tetrachlorophenol 
2.4.5-Trichlorophenol 
2.4.6-Trichlorophenol 

Chlordane 

Endrin 
Heptachlor 
Lindane 
Methoxychlor 
Toxaphene 
2.4,S-TP (Silvex 1 

2.4-D 

Extractable Organics 

0.05 
10 
4.3 
10.0 
0.13 
0.13 
0.72 
4.3 
0.13 
3.6 
14.4 
5.0 
1.5 
5.8 
0.3. 

Extractable Pesticides 

0.03 
1.4 
0.003 
0.001 
0.06 
1.4 
0.07 
0.14 

0.02 
0.10 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.10 
0.02 
0.10 
0.10 
0.05 
0.05 

0.005 
0.05 
0.003 
0.001 
0.005 
0.01 
0.05 
0.05 
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Regulatory Level Detection Limit 
Uetal (mg/liter) (mg/liter) 

Arsenic 
Barium 
cahium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

5.0 
100.0 

1 .o 
5.0 
5.0 
0.2 
1 .o 
5.0 

0.005 
1 .o 
0.01 
0.05 
0.05 
0.0002 
0.005 
0.01 

MAN : PH-9-9 ( 3 ) 
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10.0 DATA VERIFICATION 

Data verification is the 'steps taken within an analytical laboratory so that 
reported results correctly represent the analyses performed. 
basic verification activities: 

There are tu0 

The processing of quality control sample results 
to demonstrate that analyses are within 
laboratory-prescribed bounds for accuracy, 
precision, and completeness. 

Data validation to demonstrate that numerical 
computation of data is correct and that it is 
correctly reported. 

This section discusses how data verification is performed. Section 12.0 
discusses maintenance of resulting records. 

10.1 
This section discusses the analytical treatment of the data resulting 
from the quality control samples discussed in Section 8.0. 

PROCESSING OF QUALITY CONTROL DATA 

10.1.1 Specific Routine Procedures Used to Assess Data Precision 

Following are the procedures reconmended for evaluating the precision 
and accuracy of all data generated within ITAS Laboratories. Quaiity 
control sample analyses are performed as appropriate for organic or 
inorganic sample analyses as discussed in Section 8.0. 

and Accuracy 

The protocol 
used will be in accordance with specific analytical procedures if OC 
requirements are stated in the procedure. 

A reagent and/or method blank is prepared and 
analyzed with each set of samples. 

Field and trip blanks are analyzed to determine 
possible sample contamination during collection 
and shipment to the laboratory. 
applicable to volatile organics analysis (VOA) 
where volatile contaminants can be introduced , 
From ambient air during shipment. 

Trip blanks are 
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Bottle b lanks  are prepared and ana lyzed  to  
demonst ra te  that c l e a n  c o n t a i n e r s  were sh ipped  to  
the  f i e ld  for sample c o l l e c t i o n .  
vendor certificates should  be r e t a i n e d  t o  
doucment c l e a n l i n e s s  and l o t  numbers. 

If purchased ,  

R insa t e  b l anks  from t h e  f ie ld  are ana lyzed  to  
show sampling equipment w a s  p r o p e r l y  c l eaned  
between samples .  

A d a i l y  c a l i b r a t i o n  cu rve  c o n s i s t i n g  of a t  least  
three s t a n d a r d s  and a reagen t  blank is prepared  
for each parameter .  I f  t he  s t a n d a r d  cu rve  is 
known to  be s table ,  t h e  s t a n d a r d  cu rve  can be 
v e r i f i e d  d a i l y  by t h e  a n a l y s i s  of a midpoin t  
s t anda rd  . 
One sample i n  eve ry  sample set of 20 samples  is 
analyzed i n  d u p l i c a t e ,  or as a m a t r i x  sample 
d u p l i c a t e .  

One sample i n  e v e r y  sample set of 20 samples is 
spiked a t  a level to  provide  a final concent ra -  
t i o n  e q u i v a l e n t  to  the  o r i g i n a l  c o n c e n t r a t i o n  of 

. the  sample before d i l u t i o n .  

A b l i n d  d u p l i c a t e ,  unknown to  the  Analys t ,  is 
in t roduced  by the Quality Con t ro l  Coordinator a t  
least once monthly. 
t i n e l y  used for the a n a l y s i s  of metals, water 
q u a l i t y  parameters ,  and o r g a n i c s  ana lyses .  

S tandard  Reference Haterials (SRHs) are 
in t roduced  p e r i o d i c a l l y  i n t o  the  t e s t i n g  scheme 
as v e r i f i c a t i o n  or r e f e r e n c e  s t a n d a r d s ,  by the  
Quality Con t ro l  Coordina tor  to  e v a l u a t e  t he  
accuracy  of s t a n d a r d s ,  t h e  t e s t i n g  procedure ,  and 

Blind d u p l i c a t e s  are rou- 

. the a n a l y s t ' s  performance. 

A b lank s p i k e  c o n s i s t i n g  of de ion ized  water or  a 
p u r i f i e d  so l id  matrix sp iked  w i t h  the  parameter  
of i n t e r e s t  is analyzed .  Blank sp ikes  are used 
t o  show the  a n a l y t i c a l  t echnique  was i n  c o n t r o l ,  
a l though m a t r i x  effects may have been p r e s e n t  in  
associated m a t r i x  s p i k e  c y c l e s .  

Every sample is sp iked  w i t h  t h e  a p p r o p r i a t e  s u r -  
r o g a t e  s t a n d a r d s  p r i o r  to  e x t r a c t i o n  and a n a l y s i s  
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for volatile organic compounds, base-neutrals, 
acids, and pesticides/PCBs. 

Internal standards are added to all samples or 
extracts prior to CC/HS analysis. 

A check standard or midpoint standard is run to 
verify the continued acceptability of a 
calibration curve. 

, 

Analysis matrix spikes (or  Method of Standard 
Additions) of target analytes added to samples or 
extracts just prior to analysis to give 
information on matrix effects encountered during 
analysis. 

Field matrix spikes are sample portions spiked 
with target analytes spiked into samples in the 

Collocated samples provide information on 
precision of intralaboratory or interlaboratory 
analytical systems when sent to the same or 
different laboratories, respectively. 

, field to provide data on stability. 

A replicated or split sample provides information 
about precision depending on the location in the 
sampling and analysis process where the split 
occurs. An analysis replicate gives information 
about the analytical precision; a field 
replicated or field split sample provides 
precision information for all steps after sample 
collection. 

’ 

When the analyses of a sample set are completed, the results will be 
reviewed as described in Laboratory-Specific Attachments and/or SOPS, 
and evaluated to assess the validity of the data set. Review is based 

‘ o n  the following criteria: 

Reagent Blank Evaluation - The reagent and/or 
method blank results are evaluated for high read- 
ings characteristic of background contamination. 
If high blank values are observed, laboratory 
glassware and reagents should be checked For 
contamination and the analysis halted until the 
system can be brought under control before 

\ 
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further sample analysis proceeds. 
ground is defined as a background value suffi- 
cient to result in a difference in the sample 
value, if not corrected, greater than or equal to 
smallest significant digit known to be true. 
reagent blank should contain no greater than two 
times (2x1 the parame&er detection limit for most 
parameters (1,2,3,4). 

Field Trio, Bottle, and Rinsate Blank Evaluation 
Field blank results are evaluated for high read- 
ings similar to the reagent and/or method blanks 
described above. 
are encountered, the procedure for sample collec- 
tion, shipment, and laboratory analysis should be 
reviewed. 
blanks and the trip blanks exhibit significant 
background contamination, the source of contami- 
nation is probably within the laboratory. In the 
case of VOAs, ambient air in the laboratory and 
reagents should be checked as possible sources of 
contamination. High field blank readings for 
other parameters may be due to contaminated 
sample bottles (unless bottle blanks are clean) 
or cross-contamination due to sample leakage and 
poorly sealed sample containers, or cross- 
contamination between samples collected if the 
rinsate blank is contaminated ( 1 , 2, 3,  4). 

A high back- 

A 

If high field blank readings 

If  both the reagent and/or method 

Calibration Standard Evaluation - The daily cali- 
bration curve is evaluated to determine linearity 
through its full range, and that sample values 
are within the range defined by the low and high 
standards. 
0.9951, sample values must be corrected for . 

nonlinearity by deriving sample concentrations 
from a graph or by using an appropriate algorithm 

If the curve is not linear ( r  2 

# 
The criteria are denoted as applicable to: 

1 - Volatile organic compounds 
2 - Base-neutral, acid, and pesticide organic compounds 
3 - Metals 
4 - Uater quality. 

HAN : PH-1 O( 4 ) 
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D u p l i c a t e  SamDle Eva lua t ion  - D u p l i c a t e  sample 
a n a l y s i s  for the sample set is used t o  de termine  
the p r e c i s i o n  of the  a n a l y t i c a l  method for t h e  
sample mat r ix .  
c a l c u l a t e  t h e  p r e c i s i o n  as  d e f i n e d  by t h e  rela- 
t i v e  p e r c e n t  d i f f e r e n c e  (RPD). The p r e c i s i o n  
va lue ,  RPD, shou ld  be p l o t t e d  on c o n t r o l  charts 
for the parameter  de te rmined .  If the  p r e c i s i o n  
v a l u e  exceeds  t h e  warning l i m i t  ( S e c t i o n  10.1.2.2) 
for t h e  g iven  parameter ,  t he  a p p r o p r i a t e  Group 
Leader, Opera t ions  Manager, or t he  Q u a l i t y  Con- 
t r o l  Coordina tor  is n o t i f i e d .  If the  p r e c i s i o n  
v a l u e  exceeds  t he  c o n t r o l  l i m i t ,  t he  reason  for 
the  nonconformance must be de te rmined;  c o r r e c t i v e  
a c t i o n  may i n c l u d e  r e a n a l y s i s  for  the  parameter  
i n  ques t ion .  A t t a i n a b l e  p r e c i s i o n  limits w i l l  be 
specified by the Quality C o n t r o l  Coord ina to r s  and 
updated p e r i o d i c a l l y  fo l lowing  review of data 

The d u p l i c a t e  r e s u l t s  are used t o  

(1,29394) 

U a t r i x  and Blank SDike E v a l u a t i o n s  - The 
observed  recovery  of the  m a t r i x  s p i k e  v e r s u s  t h e  
theoretical s p i k e  recovery  is used to  c a l c u l a t e  
accu racy  as de f ined  by the  p e r c e n t  recovery .  
accu racy  va lue ,  t he  p e r c e n t  r ecove ry ,  may be 
p l o t t e d  on a c o n t r o l  chart for the parameter 
de termined .  If t h e  accu racy  v a l u e  exceeds  t h e  
warning l i m i t  for the  g iven  parameter ,  the  appro- 
p r i a t e  Group Leader, Opera t ions  Manager, or t h e  
Qua l i ty  Con t ro l  Coordina tor  is n o t i f i e d .  I f  the  
accu racy  v a l u e  exceeds  t h e  c o n t r o l  l i m i t ,  the  
reason  for nonconformance must be de termined;  
c o r r e c t i v e  a c t i o n s  may i n c l u d e  r e a n a l y s i s  for t h e  
parameter i n  q u e s t i o n .  If i n t e r f e r e n c e s  are 
p r e s e n t  i n  t he  samples  s p i k e d ,  a blank s p i k e  is 
used  to  demonst ra te  t h a t  the  l a b o r a t o r y  t echn ique  
is i n  c o n t r o l .  The r e s u l t s  of m a t r i x  s p i k e  and 
m a t r i x  s p i k e  d u p l i c a t e  p a r t s  of samples  are 
compared as d u p l i c a t e  samples described above 
(RPD)  ( 1 , 2 , 3 , 4 )  

The 

QC Check, o r  Laboratory C o n t r o l ,  S tandard  - 
Prepared as blank s p i k e s ,  these samples are used 
for i n i t i a l  p r o f i c i e n c y  demonst ra t ion  of 
a n a l y s t s ,  methods, and equipment.  Material is 
o b t a i n e d  u i t h  known v a l u e s  ( s u c h  as r i v e r  
s ed imen t ) ;  i t  may be ana lyzed  wi thout  Spik ing  as  
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a Labora tory  Con t ro l  S tandard  (LCS), similiar to  
a Reference  S tanda rd  (1,2,3,4). 

Blind  D u p l i c a t e  Eva lua t ion  - The b l i n d  d u p l i c a t e  
a n a l y s i s  is e v a l u a t e d  i n  t he  same manner as 
described above for the d u p l i c a t e  sample a n a l y s i s  
and is treated as a d u p l i c a t e  r e s u l t  for purposes  
of e v a l u a t i n g  the p r e c i s i o n  of the  a n a l y t i c a l  
method. This e v a l u a t i o n  is performed indepen- 
d e n t l y  by t h e  Quality Con t ro l  Coord ina to r  
( 1,2,3,4) 

Reference  S tanda rd  Eva lua t ion  - Standa rd  Refer- 
ence  Materials a n a l y s e s  are compared wi th  t r u e  
v a l u e s  and a c c e p t a b l e  r anges ,  
acceptable r a n g e s  r e q u i r e  c o r r e c t i v e  a c t i o n  t o  
de te rmine  t h e  s o u r c e  of error and p rov ide  cor- 
r e c t i o n .  
halted pending t h i s  e v a l u a t i o n .  
r e c t i o n  of the problem, the S tanda rd  Reference  
Material should be reana lyzed  ( 1 ,2,3,4 1. 

Values o u t s i d e  t h e  

Analyses data r e p o r t i n g  shou ld  be 
Following cor- 

Check S tanda rd  Eva lua t ion  - The r e s u l t s  of check 
s t a n d a r d  a n a l y s i s  are compared with the o r i g i n a l  
c a l i b r a t i o n  cu rve ,  and the  r e l a t i v e  p e r c e n t  
d i f f e r e n c e  of the check s t a n d a r d  is c a l c u l a t e d  to  
de te rmine  if t h e  c a l i b r a t i o n  sys tem is i n  
c o n t r o l .  If c o r r e c t i o n  is r e q u i r e d ,  the check 
s t a n d a r d  shou ld  be reana lyzed  t o  demons t r a t e  t h a t  
the c o r r e c t i v e  a c t i o n  has been s u c c e s s f u l  
(1,2,3,4). 

S u r r o g a t e  S tanda rd  Eva lua t ion  - The r e s u l t s  of 
s u r r o g a t e  s t a n d a r d  d e t e r m i n a t i o n s  are compared 
with the t r u e  v a l u e s  s p i k e d  i n t o  the sample 
m a t r i x  p r i o r  t o  e x t r a c t i o n  and a n a l y s i s  and the 
percent r e c o v e r i e s  of the  s u r r o g a t e  s t a n d a r d s  are 
de termined .  P e r c e n t  r e c o v e r i e s  a t t a i n e d  shall be 
i n  accordance  wi th  c u r r e n t  EPA r e c o m e n d a t i o n s /  
r equ i r emen t s ,  or i n  t h e i r  absence ,  l a b o r a t o r y -  
gene ra t ed  c o n t r o l  limits ( 1,2). 

Analys i s  Matrix Spikes Eva lua t ion  - Suppres s ion  
or enhancement of ins t rument  s i g n a l  l e v e l s  is 
demonst ra ted  when r e c o v e r i e s  are lowered or 
raised, r e s p e c t i v e l y .  Hat r ix-suppress ing  a g e n t s  
may be added t o  t h e  sample or t h e  e x t r a c t  to 
reduce  such  effects In r o u t i n e  sample a n a l y s i s  
when the  e v a l u a t i o n  i n d i c a t e s  samples are 
affected i n  t h i s  manner. One t o  three l e v e l s  of 

MAN : PH- 10( 6 )  
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ions are used to 
determine the unaffected concentration level 
native to the sample. The observed recovery 
versus the theoretical recovery is used to 
calculate the accuracy as defined by the percent 
recovery. Percent recovery may be plotted on 
control charts. 
the uarning limits for a given parameter, the 
appropriate Group Leader, Operation Manager, or 
QC Coordinator is notified. The reason for 
nonconforatance must be determined, and 
appropriate corrective actions taken. 
include reanalysis of the sample(s) for the 
parameter in question(3). 

If the accuracy value exceeds 

These may 

Field Hatrix Spike Evaluation - Target analytes 
spiked into a portion of a field sample are 
measured to determine the amounts recovered after 
collection, shipment, storage, preparation and 
analytical processes have acted upon the 
analytes. 
bacteriological action on the poorly preserved 
sample, to photodegradation, to leaks from 
improperly cappedlsealed containers, or- 
degradation during physical treatment for 
analysis such as evaporation of organic solvents 
to reduce the sample extract volumes. 
observed recovery versus the theoretical recovery 
is used to calculate the accuracy as defined by 
the percent recovery. 
plotted on control charts. If the accuracy value 
exceeds the warning limits for a given parameter, 
the appropriate Group Leader, Operation Manager, 
or Qc Coordinator is notified. The reason for 
nonconformance must be determined, and 
appropriate corrective actions taken. These may 
include reanalysis of the sample(s) for the 
parameter in question (1 ,2,3,4) .  

samples processed independently by different 
people at different times using different 
techniques, or combinations of these variables, 
will yield results which provide an estimate of 
long-term precision of measurement systems. Or, 
if processed identically together, short-term 
precision is estimated ( 1 , 2 , 3 , 4 ) .  

Decreased recoveries may be due to 

The 

Percent recovery may be 

Collocated Sample Evaluation - Two or more 

Replicate Sample Evaluation - Replicate sample 
analysis for the sample set is used to determine 
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the precision of the sampling and analytical 
method for the sample matrix. 
provide precision information about all steps 
after collection; analytical splits, or 
laboratory duplicates, provide information about 
instrument precision. The replicate results are 
rued to calculate precision as RPD. 
values exceeding warning limits require the 
appropriate Group Leader, Operations Hanager, or 
QC Coordinator to be notified. The reason for 
the nonconformance must be determined and 
corrective actions taken. Laboratory duplicate 
precision limits are specified by the Qc 
Coordinator and updated periodically ( 1 , 2 , 3 , 4 ) .  

Field splits 

Precision 

10.1.2 Statistical Evaluation of Quality Control (QC) Data 
As part of the analytical quality control program, ITAS laboratories 
will determine precision and accuracy for each parameter or class of 
parameter analyzed. Initially, when these data are cot&led, the 
evaluation is applied over a broad concentration range. 
are accumulated, precision and accuracy determinations will be updated 
and criteria developed to define precision and accuracy over specific 
concentration ranges. 

As more data 

10.1.2.1 Evaluation of Data Using Control Charts 
ITAS laboratories will apply precision and accuracy criteria to each 
parameter that is analyzed. 
the quality control data are reviewed and evaluated through the use of 
control charts to validate the data set. 

When analysis of a sample set is completed, 

Control charts are established for all major analytical parameters. 
This discussion of control charts is a guideline which shall be used 
unless other provisions are stated. A minimum of 20 measurements of 
precision and accuracy are required before control limits can be 
established. In general, warning limits of two standard deviations 
shall be used; three standard deviations should be used as control 
limits. Once established, control limits are updated as additional 
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10.1.2.2 Eva lua t ion  of A n a l y t i c a l  P r e c i s i o n  

General Cons ide ra t ions  
To de te rmine  the p r e c i s i o n  of the  method and/or  l a b o r a t o r y  a n a l y s t ,  a 

r o u t i n e  program of d u p l i c a t e  a n a l y s e s  is performed. 
matrix s p i k e / m a t r i x  s p i k e  d u p l i c a t e  pairs. 
a n a l y s e s  are wed to c a l c u l a t e  t h e  r e l a t i v e  p e r c e n t  d i f f e r e n c e  ( R P D ) ,  
which is the  govern ing  q u a l i t y  c o n t r o l  parameter for p r e c i s i o n .  

These may also be 

The r e s u l t s  of the  dup l i ca t e  

The RPD for r e p l i c a t e  a n a l y s e s  is d e f i n e d  as the d i f f e r e n c e  ( r a n g e )  of 
each r e p l i c a t e  set, d i v i d e d  by the  average  v a l u e  (mean) of the  replicate 
set, times 100 p e r c e n t .  
c a l c u l a t e d  froe Equat ion  10-1: 

For r e p l i c a t e  r e s u l t s  D,  and D2,  t h e  R P D  is 

RPDI L *l - D2 x roo; 
D l  + D2 - 

2 

( 10-1) 

When the RPD is o b t a i n e d  for a t  least 20 r e p l i c a t e  pairs, t h e  ave rage  
R P D  and the s t a n d a r d  d e v i a t i o n  are c a l c u l a t e d  using: 

n 

i - >:m m :  i s  1 - 
n 

( 10-2) 

and 
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Sm = 
n- 1 

uhere  
m = t he  RPD of a r e p l i c a t e  p a i r ,  

(10-3) 

B : t he  a v e r a g e  of the  R e l a t i v e  Pe rcen t  D i f f e r e n c e  
d e t e r m i n a t i o n s ,  

Sm : t h e  s t a n d a r d  d e v i a t i o n  o f  the da ta  set of RPD 
de te rmiMt iOnS ,  and 

n : the number of RPD d e t e r m i n a t i o n s .  

Uhen c o n s t r u c t i n g  a c o n t r o l  chart f o r  a s p e c i f i c  pa rame te r ,  t he  Warning 
and Con t ro l  L i m i t s  are then c a l c u l a t e d  from the  fo l lowing :  

Upper Con t ro l  L i m i t  = i + 3 Sm 
Lowar Con t ro l  L i m i t  : i - 3 Sm 
Upper Yarning L i m i t  = 1 + 2 Sm 
Lower Yarning L i m i t  : i - 2 %  

A c o n t r o l  chart is established by p l o t t i n g  t h e  RPD of each r e p l i c a t e  
pair on a graph  g e n e r a t e d  as follows: 

The average of the RPD d e t e r m i n a t i o n s  for the 
o r i g i n a l  d a t a  set is es t ab l i shed  as the  midpoin t  
on the Y axis of the graph. 

The Upper Yarning and Con t ro l  L i m i t s  c a l c u l a t e d  
above are p l o t t e d  as solid h o r i z o n t a l  l i n e s  
across the graph at  their r e s p e c t i v e  p o i n t s  on 
the Y axis above the  mean o f  t he  RPD 
determinations. 

The Lower Yarning and Cont ro l  L i m i t s  c a l c u l a t e d  
above are p l o t t e d  as so l id  h o r i z o n t a l  l i n e s  
across the g raph  a t  their r e s p e c t i v e  p o i n t s  on 
the Y axis below the  mean of the RPD 
d e t e r m i n a t i o n s .  

The c a l c u l a t e d  RPD of each r e p l i c a t e  pair is 
p l o t t e d  on the graph  t o  de t e rmine  whether the RPD 
is u i t h i n  the Yarning and Con t ro l  L i m i t s  
of t h e  Con t ro l  Chart. 

If the RPD p l o t s  between t h e  Warning and C o n t r o l  

tlAN:Ptl-lO( 10) 
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Limits, the Group Leader, Operations hnager, or 
Quality Control Coordinator is notified for a 
decision as to how to proceed. 

If the RPD plots outside the Control Limits, the 
data set mst be revieued and the results of the 
analysis considered preliminary until the source 
of error has been determined and corrective 
action taken. 

Factors that influence precision include: 
Analyst skill; instrument stability; sample 
homogeneity; reagents quality; environmental 
fluctuations. 

10.1.2.3 Evaluation of Analytical Accuracy 
In addition to the evaluation of analytical precision, ITAS laboratories 
evaluate accuracy. 

Uhen a program for evaluation of analytical accuracy is established, the 
evaluation is applied over the entire range of spiking concentrations. 
As more data are accumulated, the evaluation procedure is refined to 
define the analytical accuracy of the method over specific concentration 
ranges. 

, 
- 

To determine the accuracy of  an analytical method and/or the laboratory 
analyst, a periodic program of sample and blank spiking is conducted. 
The results of matrix, matrix spike duplicate, and blank spikes are used 
to calculate the quality control parameter for accuracy evaluation, the 
Percent Recovery (SR). 

The %R is defined as the observed concentration, minus the sample 
concentration, divided by the true concentration of the spike, times 100 
percent. 

%R = Oi - Os x 100; 
Ti 

(10-4)  
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uhere 
%R = the Percent Recovery, 
Oi = the Observed Spiked Sample Concentration, 
0, = the Sample Concentration, and 
Ti = the True concentration of the Spike. 

The True Concentratfon is calculated from Equation 10-5: 

Spike Concentration [ c ]  (mg/L) x Volume of Spike ( i n  mL) 
Volume of Sample [in mLJ + Volume of Spike [in rnL1 '1 = ' 

When the Percent Recovery is obtained for at least tuenty spiked 
samples, the man percent recovery and the standard deviation are 
calculated w i n g  the formula: 

and 

( 10-6) 

uhere - 
ZRo the Uean Percent Recovery, 

Z R i  = the Percent Recovery o f  a Single Spiked Sample, 
n : the number of results, and 

SR = the Standard Deviation of the data set of Percent 
Recovery determinations. 

( 10-7) 
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The Uarning and Con t ro l  L i m i t s  are then  c a l c u l a t e d  from t h e  fol lowing 
e q u a t i o n s  : - 

Upper Cont ro l  L i m i t  = a + 3 SR 
Lower Cont ro l  L i m i t  = - 3 SR 
Upper Warning L i m i t  : + 2 SR 
Lower Warning L i m i t  : ZR - 2 SR 

A c o n t r o l  chart (as shown i n  Ffgure  10-1) is genera ted  by p l o t t i n g  t h e  

Pe rcen t  Recovery data on a graph  as follows: 

The ave rage  of t h e  Pe rcen t  Recovery determina- 
t i o n s  for  t h e  o r i g i n a l  d a t a  set is es t ab l i shed  as 
the midpoin t  on the Y a x i s  on t h e  graph. 

The Upper Uarning and Con t ro l  L i m i t s  c a l c u l a t e d  
above are plotted as solid h o r i z o n t a l  l i n e s  
across the  graph  a t  their r e s p e c t i v e  p a i n t s  on  
t h e  Y axis above t h e  mean of the  Percent  Recovery 
de te rmina t ions .  

The Lower Warning and Con t ro l  L i m i t s  c a l c u l a t e d  
above are p l o t t e d  as  so l id  h o r i z o n t a l  l i n e s  
across t h e  graph a t  their r e s p e c t i v e  p o i n t s  on 
t h e  Y a x i s  belou t h e  mean of the  Percent  Recovery 
de te rmina t ions .  

The c a l c u l a t e d  Pe rcen t  Recovery of each sp iked  
sample is p l o t t e d  on t h e  graph to  determine 
whether the Pe rcen t  Recovery is wi th in  t h e  Uarn- 
i n g  and Cont ro l  L i m i t s  of the  Cont ro l  Chart. 

If' the  Pe rcen t  Recovery p l o t s  between the  Warning 
and  Con t ro l  L i m i t s ,  t h e  Group Leader, Opera t ions  
Manager, or Quality Con t ro l  Coordinator  is n o t i -  
fied for a d e c i s i o n  as to  hou to  proceed. 

I f  the Percent  Recovery p l o t s  o u t s i d e  the  Cont ro l  
L i m i t s ,  the data set must be reviewed and t h e  
r e s u l t s  of the a n a l y s i s  cons idered  pre l iminary  
u n t i l  t h e  s o u r c e  of error has been determined and 
c o r r e c t i v e  a c t i o n  taken.  

The Warning and Cont ro l  L i m i t s  are r e c a l c u l a t e d  
for the  data set  on a p e r i o d i c  basis and the  
Con t ro l  Chart for t h e  corresponding parameter is 
updated . 
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curacy) include: 
interference, calibration, contamination, losses 
during preparation, instrument drift, sensitivity 
resolution, analyst techniques. 

Completed control charts are filed by the Quality Control Coordinator; 
current charts are kept at the work station for  use in decision-making 
and updating. 

10.1.3 ExamDle Precision and Accuracy Data 
The USEPA has compiled historical precision and accuracy data which are 
presented in Tables 10.1A through 10.2C. 

the sources of the data and concentration or concentration range at 
uhich the precision and accuracy were determined. When a concentration 
is not cited, concentration information was not available in the source 
material. 
accuracy that has been achieved on environmental samples. 

Footnotes to each table cite 

These tables are provided as guidance for precisionland 

The different levels of analytical techniques are described 
below. 
levels described in Section 8.3) : 

(Note: These levels are not the same as the source QC 

Level I - Field screening or analysis using 
portable instruments. Results are often not 
coaipound specific and not quantitative but 
results are available in real-time. 

Level I1 - Field analysis using more 
sophisticated portable analytical instruments; in 
some cases, the instruments may be set up in a 
mobile or on-site laboratory. There is a wide 
range in the quality of data that can be 
generated. Quality depends on the use of 
suitable calibration standards, reference 
materials, sample preparation equipment, and the 
training of the operator. Results are available 
in real-time or  several hours. 
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Level I11 - All analyses performed in an off-site 
analytical laboratory using standard, documented 
procedures. 
CLP laboratory. 

The laboratory may or may not be a 

Level IV - CLP routine analytical services 
(RAS). 
CLP analytical laboratory following CLP 
protocols. 

All analyses are performed in an off-site 

10.2 DATA VALIDATION 

Data validation (review) is the process whereby data are screened and accepted 
or rejected, based on a set of criteria. 
trained analysts using approved methods and instrument systems in control. 

Data validation is a systematic procedure of reviewing a body of data against 
a set of criteria to verify its validity prior to its intended use. 
applied to a body of data after the fact, systematically and uniformly. 
must be applied close to the origin of the data by an independent and 
objective reviewer. 

Data will have been provided by 

-4. It is 
It e 

Data validation,begins with the processing of data and continues through 
review of the data and the reporting of analytical results. 
will document its data validation procedures in its laboratory-specific 
attachment to this manual. 
who obtained the data or  another analyst. 
independent of the data acquisition and processing, or  the Group Leader, 
reviewing (validating) that data processing has been correctly performed and 
continues through verifying that the reported analytical results correspond to 
the data acquired and processed. Checks are made for internal consistency, 
proper identification, transmittal errors, calculation errors and 
transcription errors. Final review of the data to be reported is by the 
Operations Manager. The procedure is outlined in Figure 10-2. 

Each laboratory 

Data processing can be performed by the analyst 
Data review starts with an analyst 

As stated, the first step in validation is data processing. In general, data 

MAN :PH-lO( 15) 
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will be processed by an analyst in one of the following uays: 

Manual computation of results directly on the 
data sheet or on calculation pages attached to 
the data sheets 

Input of raw data for computer processing 

Direct acquisition and processing of  raw data by 
a computer. 

If data are manually processed by an analyst, all steps in the computa- 
tion shall be provided including equations used and the source of input 
parameters such as response factors, dilution factors, and calibration 
constants. 
sheet, calculations should be done on standard IT calculation paper and 
attached to the data sheets. The analyst shall sign or initial and date 
in ink each page of calculations. 

If calculations are not performed directly on the data 

For data that are input by an analyst and processed using a computer, a 
copy of the input shall be kept and uniquely identified with the project 
numbtr(s) and other information as needed. The samples analyzed shall 
be evident and the input signed and dated by the analyst. 

If data are directly acquired from instrumentation and processed, the 
analyst shall verify t h t  the following are correct: project and sample 
numbers, calibration constants and response factors, output parameters 
such as units, and nunwrical values used for detection limits (if a 
value is reported as less than). 
resulting output. 

The analyst shall sign and date the 

10.2.1 Review of Data Processing 
Pollouing is a discussion of two methods to be w e d  for reviewing 
(checking) data processing. 
checked using one of these procedures. 
errors are determined in a data set, checking shall be completely (100 

At least 20 percent of all data shall be 
I f ,  during the checking process, 
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p e r c e n t )  performed for t h e  data set .  
"checkpr in t"  procedure:  

The f irst  procedure is Called the 

The a n a l y s t  performing t h e  data p rocess ing  s h a l l  
g i v e  an  a n a l y s t  independent  o f  t h e  uork t h e  d a t a  
package. 
p r i a t e ,  r a u  data, data sheets, s t r i p  charts,  
computer i n p u t l o u t p u t ,  c a l c u l a t i o n s ,  s o u r c e s  for 
i n p u t  parameters such  as re sponse  factors, e tc .  

The package shall i n c l u d e ,  as  appro- 

The independent a n a l y s t  (checker) u i l l  make and 
review c o p i e s  of t he  data for: 

- Appropr ia teness  of e q u a t i o n s  used 

- Cor rec tness  of numerical  i n p u t  

- Numerical c o r r e c t n e s s  of a l l  c a l c u l a t i o n s ;  t h i s  
should  be done by reper forming  numerical  
computat ions 

- Correct i n t e r p r e t a t i o n  of s t r i p  charts, etc. 

A l l  e n t r i e s  and c a l c u i a t l o n s  that the checker 
rev iews  shall be marked i n  i n k  u i t h  a check mark 
or ye l low h i g h l i g h t i n g  on t h e  cop ie s .  
checking  p rocess  must be thorough enough to  
v a l i d a t e  that the  r e s u l t s  are correct. If t h e  
checker d i s a g r e e s  u i t h  any p a r t  of t h e  
computat ions,  t h e  checker shall mark through t h e  
number u i t h  a s i n g l e  l i n e  and p l a c e  t h e  r e v i s e d  
number above it. 

The 

Any changes made by t h e  checker shall be back- 
checked by t h e  o r i g i n a t o r .  
agrees w i t h  the change, no a c t i o n  is necessa ry .  
If the o r i g i n a t o r  d i s a g r e e s ,  t he  o r i g i n a t o r  and 
checker must resolve the d i f f e r e n c e  so they  ag ree  
u i t h  t h e  r e s u l t  p re sen ted .  

If the o r i g i n a t o r  

The checker shall s i g n  o r i g i n a l s  and date i n  ink 
a l l  pages of the  data package ( excep t  for  groups 
of p r i n t o u t  such  as chromatograms).  S igning  and 
d a t i n g  i n d i c a t e s  that t h e  rev iewer  a g r e e s  u i t h  
t h e  c a l c u l a t i o n s  and that any changes made have 
been agreed  to  by the  o r i g i n a t o r  and en te red  on 
the  o r i g i n a l s .  

If the  data have been processed by computer, t h e  
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reviewer shall check at least 20 percent of input 
entries. Agreement should be indicated by a 
check mark for every line. 
disagrees with the input, the number should be 
marked through with a line and the corrected 
number indicated above it. Corrections must be 
backchecked by the originator as discussed above. 

If the checker 

If an input error is identified and the data have 
been processed, it will be necessary to reprocess 
the data. In this event, the checker shall mark 
the second set of input to indicate agreement 
with the input changes. 
and date in ink the computer input to indicate 
agreement. 

The checker shall sign 

Raw data that are automatically acquired and 
processed do not require any validation at this 
point beyond that previously discussed. 

Section 12.0. 
The reviewed data are maintained as discussed in 

Use of the copies of data for checking produces a 
mcheckprintm which should be maintained as a 
record to document the review performed. 

The "original check" procedure is an alternative to the checkprint 
process: instead of a copy (checkprint) being used, analysts 

Mark on originals for checking in black ink, 
initialling and dating these entries as above. 

Backcheck changes in black ink using lineouts, 
initials, and dates as above. 

Summary checklists my be used and attached to 
the checked data which clearly describes the data 
checked, what the check was for, who did it and 
when, and if the data were acceptable. 

Nonconformances and corrective actions such as 
reprocessing must be documented. 
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10.2.2 Review of Data Reoortinq 
Review of d a t a  reports is required t o  verify that information reported 3y an 
ITAS laboratory cor responds  wi th  processed  a n a l y t i c a l  r e s u l t s .  
r e q u i r e d  of  t h e  data as i t  is p resen ted  for issuance.  
formed after t h e  processed  d a t a  are checked t o  prepare the  data report (sucn 
u data sumaPrics) do n o t  r e q u i r e  v a l i d a t i o n .  
p r e p a r a t i o n  of the report is the  r e s p o n s i b i l i t y  o f  the Croup Leader. 

Revieu AS on1 
In te rmedia te  s teps  per 

Referr ing t o  Figure 10-1, 

After the draft data report is prepared ( g e n e r a l l y  i n  t a b u l a r  form), t h e  

reported r e s u l t s  should  be checked a g a i n s t  the  reviewed processed data (no t  

subsequent  sunmuries) so that t r a n s c r i p t i o n  errors do no t  occur .  
process fo l lows :  

The checkin; 

Using the dr8ft report, all data e n t r i e s  are 
checked. 
Leader. 
dependent of the work because only the wan- 
s c r i p t i o n  fraQ the reviewed data to the  d a t a  
report is b8ing checked. 

The checker can be an Analys t  o r  Croup 
The checker is n o t  r equ i r ed  t o  be in-  

The drrft data report should  be checked so that 
the i t am cited for daw p r e s e n t a t i o n  i n  Sec t ion  
11.0 coslglete end correct. As the reviewer 
checb the e n t r i e s  on t h e  draft report, an ink 
check mark is placed beside each correct entry. 
Corroce8d e n t r i e s  are marked through w i t h  a 
single line and the correct e n t r y  provided: 
c)uners are documented w i t n  i n i t i a l s  and date. 
Tho revieuer w i l l  i n d i c a t e  that c o r r e c t i o n s  have 

68rk by tho corraction after canparing t h e  change 
w i t h  tho revised copy. The checker shall sign 
and date every page of the dam report i n  black 
ink. 

bO8n 68d8 in  t h e  report by p l ac ing  8 second check 

US8 of tho draf t  data report r e s u l t s  i n  a check- 
p r i n t  which should  be mr in t r ined  as a record to  
demnstrate t h e  r ev ieu .  

If data p r i n t o u t s ,  such as Chrof~togWIIS or CC/lr(s 
data process ing ,  are included in  the data report, 
review is n o t  r equ i r ed  for the oau p r i n t o u t .  

I f  coarputer o u t p u t  is used directly as the da t a  
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report without further transcription, only  the 
input requires review as discussed i n  Section 
10.2.1. 

Aft8r checking of the data report  is c q l e t e ,  it is given to the 
Operations w e t  for final review. This step is not intended t o  

verify the reported data. 
report meets project requiremants. From the Operations Haruger, the 

data report is given to the  Laboratory Manager for approval to issue. 

This review is intended to determine that the 
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ca l cu la -  
t i o n s  us ing  t h e  same equa t ions -and  procedures  
as the  software. V e r i f i c a t i o n  of t h e  software 
must test a l l  o p t i o n s  of t h e  program. 
m u s t  tes t  both the theo ry ,  or basis for compu- 
t a t i o n ,  and t h e  a b i l i t y  of the  s o f t u a r e  to  
store and manage f i les.  

Problems 

- Software that performs as p a r t  of ins t rument  
o p e r a t i o n  should  be v e r i f i e d  by process ing  
r e f e r e n c e  materials through the ins t rument  
system. Processed ins t rumen t  response should 
be compared a g a i n s t  t h e  s t a n d a r d s  used. 

Whenever a program is modif ied ,  r e v e r i f i c a t i o n  is necessary .  I f  t h e  

software has had f e a t u r e s  added, p rev ious  test problems should be r e r u n  
to demons t r a t e  t h e i r  f u n c t i o n  has  n o t  been affected. N e w  test problems 
should  be processed  as d i s c u s s e d  above t o  v e r i f y  added performance. If 
software r e v i s i o n  changes t h e  basic o p e r a t i o n  of t h e  program, complete  
r e v e r i f i c a t i o n  of t he  program is r equ i r ed .  

Software shou ld  be r e v e r i f i e d  on a semiannual  basis. 

used t o  p r o v i d e  i n i t i a l  v e r i f i c a t i o n  shall be reprocessed  and t h e  

r e s u l t s  compared t o  demonst ra te  that performance of t h e  so f tware  is 
unchanged. I f  software performance h a s  changed, t h e  effect of t h e  

change iipon in t ended  f u n c t i o n  and usage  s i n c e  last  v e r i f i c a t i o n  shal l  be 

assessed. 
scope  and impact  of i n c o r r e c t l y  r e p o r t e d  r e s u l t s .  If necessary ,  the  

data shall be rep rocessed  and r e c i p i e n t s  of affected data r e p o r t s  
n o t i f i e d  . 

The test  problems 

"Effect" must be determined on a case-by-case basis for t h e  

Software v e r i f i c a t i o n  shall be documented by the  ind iv idua l  performing 
t h e  Work, s i g n i n g  and d a t i n g  i n  ink  t h e  computer ou tpu t ,  and s u p p o r t i n g  
c a l c u l a t i o n s .  I f  test problems are used,  the  inpu t  s h a l l  be marked w i t h  

check marks t o  i n d i c a t e  c o r r e c t  usage and the  ou tpu t  checked t o  i n d i c a t e  
a c c e p t a b l e  comparison. If r e f e r e n c e  materials are used as the  basis for  

rIAN:PH-10(21) 
.- - .  . 
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v e r i f y i n g  i n s t r u m e n t a l  related s o f t w a r e ,  t h e  "true" v a l u e s  or  cer t i f i -  
cates f o r  t he  materials shall be inc luded  wi th  the  o u t p u t  t o  demons t r a t e  
performance. 

All s o f t u a r e  v e r i f i c a t i o n s ,  whether f o r  i n i t i a l  or  subsequent  r e v a l i d a -  
t i o n ,  shall be main ta ined  i n  t h e  l a b o r a t o r y  o p e r a t i o n s  records manage- 
ment system as discussed i n  S e c t i o n  12.0. 

main ta ined  for each program. The f i l e  shall i n c l u d e  t h e  b a s i s  for the  
v e r i f i c a t i o n ,  such  as the test problems or hand c a l c u l a t i o n s ,  r e s u l t s  of 
the  software performance, and the  r e s u l t s  of subsequent  r e v e r i f i c a t i o n s .  

A separate f i l e  shall be 
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The format and content of a data report are dependent upon project needs, such 
as: whether or not explanatory text is required, client or contract 
requirements, and government agency reporting formats. 
Assurance Program does not specify a report format; however, the follouing are 
applicable to data presentation: 

The ITAS Quality 

The final data presentation shall be checked in 
accordance with data verification requirements of 
Section 10.2.2 and approved by the Laboratory 
Manager. 

Data are presented in a tabular format whenever 
possible. 

Data are generally formatted as a Certificate of 
Analysis such as shown on Figure 11-1 ,  or 
formatted as an IT Corporation memorandum if 
issued within IT: Figure 11-2 is an example of a 
computer-generated report from the ITAS Sample 
Management System (SAM). 

Each page of data is identified with the project 
number and name; date of issue; and, if appropri- 
ate, client name. 

Data presentation includes : 

- Sample identification number used by the ITAS 
laboratory and/or the sample identification 
provided to the laboratory, if different than 
identification used in the laboratory 

- Chemical parameters analyzed, reported values, 
units of measurement, and analytical method 
used for the types of analysis specified 

- Detection limit of the analytical procedure if 
less than the detection limit is reported 
(e.g., <DL (10) where 10 is the detection 
limit) 

- Data for a chemical parameter reported with 
consistent significant figures for all samples 
(See Guidance, ASTn E29-67(80) and Standard 
Methods 103) 

- Results of Ouality Control samples analysis if 
appropriate (See Section 8.3, Ouality Levels) 

MAN:PH-11( 1 )  
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- Achieved accuracy, precision, and completeness 
of data if appropriate 

- Footnotes referenced to specific data if 
required to explain reported values. 

Data should be released from the laboratory only 
by the Laboratory Manager or Operations Manager. 

If explanatory text is not issued with the analytical results, it is 
recommended that: 

A letter of transmittal be included for external 
clients 

A memorandum be included for work performed 
within IT. 

As necessary, the letter of transmittal/memorandum should include: 

Person(s) receiving the data 

Person transmitting the data 

Document if the chain OF custody was not provided 
or correct, if any samples were damaged in ship- 
ment, if sample containers were inappropriate for 
analysis, or if volume provided was inadequate 
for proper analysis 

Brief discussion of samples analyzed and the 
analytical program 

Discussion of any apparent data anomalies 

Discussion of any analytical difficulties. 
,a 

Any analytical results verbally comunicated are considered preliminary 
until data are presented in hard copy, with a formal letter of 
transmittal or memo accompanying the results. 

YAN:PH-11(2) 
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12.0 RECORDS M-NACEMENT 

The ITAS Quality Assurance Program has been developed to provide analytical 
results of known quality. 
ITAS laboratory maintains a records management system that includes documents 
which demonstrate the analytical performance of the laboratory. 

To demonstrate that quality has been achieved, each 

Laboratory records are maintained in two broad categories: 

Documents which are specific to a project or a 
group of samples within an ongoing project, such 
as chain of custody and raw analytical data. 

Documents which demonstrate overall laboratory 
operation, such as instrument log books and 
control charts. 
affect the data for, a specific project, but in 
general their applicability is not limited to one 
project . 

These records will directly 

Following is a description of the records system used as the model 
uithin ITAS'Laboratories'. 
to deviate from this system, the laboratory shall maintain a description 
of their system as a Laboratory-Specific Attachment to the Quality 
Assurance Manual. Also, ITAS recognizes that specific regulatory or 
contractual demands may require deviation from the system described 
herein. In these instances, records shall be maintained as externally 
required. 

If it is necessary for a specific laboratory 

The criteria for an acceptable records management system are that the 
data must be secure, retrievable, and complete. All laboratory records 
from time of sample receipt through reporting and disposal must be 
available and stored in a manner that safeguards their integrity from 
tampering or physical damage and loss. Any documentation that bears on 
'the reported results must be available if requested by the client or an 
authorized regulatory agency or court. This includes operational and 
project-specific data. Data may be stored in "real-time" as it is 
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produced, or filed in a manner to allow prompt retrieval and assembly 
into a complete project file as described in the following section. 
Laboratory-Specific Attachments to this Quality Assurance Manual must 
describe therein (or by reference to SOPS provide the details) how the 
complete set of documentation is compiled, including the flow of data 
forms, locations, responsibilities, and checks on the records management 
system implemented. 

12.1 PROJECT RECORDS 

Separate record packages are maintained for each project or are 
retrievable so that packages can be assembled properly. Filing of 
records for a specific project shall be by the unique project 
identification number assigned by the laboratory for that project. 
Within a project file, categories of information are filed separately. 

Table 12.1 presents the categories used within a project file. It is 
not expected that all categories will be applicable for every project. 
However, in all project files, specific information will be filed in 
accordance with the category designation provided. 
discussion of each category: 

Following is a brief 

Prolect Index 
Each project file shall have an index that lists each record unit within 
the project file. 

Figure 12-1 presents an example of a project index page. 
index file page should be used for each category applicable to a 
project. 
unique file number and be listed on the file index page. For example, 
if a testing program involves distinct groups of samples over a period 
of time, file number B1 should contain the chain of custody from the 
first group, 82 the chain of custody for the second group, etc. A brief 
description of the file contents should be made. 

An individual 

Within a specific category, individual files should be given a 

Such as for the chain 

MAN : PM- 12( 2 1 
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custody records for a group of Samples, the description could be the 
dates the samples uere collected. 

A - Correspondence 
All correspondence pertinent to the analytical program shall be 
maintained. This includes letters to and from clients and internal 
memorandums. Correspondence should be filed chronologically. Data 
reports and analysis requests are maintained in separate categories. 
'Fhe correspondence file should be updated as necessary. 
correspondence should not be entered in the project index. Rather, the 
index should list blocks of dates, such as for file At, the description 
could be July 30, 1982 to January 10, 1983; for file A2, the description 
could be January 1 1 ,  1983 to September 17, 1983, etc. 

Each item of 

B - Chain of Custody 
Chain of custody records shall be maintained by the laboratory. 
chain of custody forms should be filed for groups of samples as received 
and should be placed in the project file immediately after they are 
signed by the Quality Control Coordinator. 
disposed of ,  this entry shall be made on the appropriate chain of 
custody form. Chain of custody records for samples sent to other 
laboratories must be maintained so the custody chain is unbroken. 

The 

When the samples are 

C - Field Records 
All field records supplied by field personnel pertinent to the analyti- 
cal program shall be maintained. 
field tests or logs of sample collection. 
field personnel to provide records to the laboratory. 

This could include the results of 
It is the responsibility of 

D - Request for Analysis 
Analysis requests provided by field personnel are maintained in this 
file. 
be documented in this file. 

Also, any changes or additions to the analytical program should 
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E - Calibration Records 
In general, calibration records are maintained with laboratory operation 
records. However, if an analytical program requires calibration which 
is performed solely for a project, the records shall be maintained in 
this file. 
analytical process; the calibration records should be maintained with 
the analytical data. 

If calibration is performed as an integral part of the 

F - Analytical Data 
Analytical data files should be complete for a group of samples in 
accordance with the needs of the project. The file should contain raw 
analytical data, processing of the data and/or data reduction, and data 
validation. 
demonstrate that the data have been adequately obtained, processed, and 
reviewed. It is reconmended that data be filed in accordance with the 
type of analysis performed. 
presented in Table 12.1. 

It should be possible to use a data file to completely 

Suggested subcategories for data are 

C - Quality Control Samples 
If Quality Control samples, such as field blanks, are processed for a 
specific project, the data shall be maintained with the project file. 
The results of Quality Control samples processed on a general basis are 
included in the laboratory operations files. Statistical evaluation of 
Quality Control sample data for a project shall also be maintained in 
this file. 

If Quality Control samples are processed as an integral part of a group 
of samples such that the data cannot be readily separated, the Quality 
Control sample data can be stored with the analytical data. 

H - Data Reports 
Complete copies of all reports issued by the laboratory shall be kept in 
the project file. With the reports shall be the review copy checked to 

MAN : PH- 12( 4 ) 
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verify the data. 
are stored in Category F - Analytical Data, a memorandum should be 
attached to the report copy stating which specific files were 
included. 

If the report provides copies of data packages which 

I - Project-Specific Requirements 
If a project requires analytical procedures other than these adopted in 
the ITAS Quality Assurance Program, the requirements shall be included 
in this file. 
regulation, specific contracts, or projast  need. Changes from stated 

Specific requirements may be due to government 

practice can be, For example, frequency of QC sample analysis, test 
method, statistical data evaluation, and reporting format. 
J - Nonconformances 
Nonconformances and subsequent corrective actions which are specific to 
a project are included in this file. The record should be in the Form 
of a memorandum (or copy of other records discussed in this manual) with 
the nonconformance stated, how it uas corrected, and the approval For 
the correction. 
File should be maintained chronologically. 
the master nonconformance record (Section 12.2). 

9 

-. 
A separate file for each incidence is not required, the 

A copy should be printed For 

K - OA Plans 
If specific Quality Assurance Plans, and revisions, are prepared for a 
project, they shall be stored in this file. 

L - Miscellaneous 
The miscellaneous file includes all records not applicable to the pre- 
vious categories. Each distinct record(s) in this File should be 
entered in the project index. 

H - Method Description 
A written statement identifying the method(s) used for the project 
saniple analyses, including the reference to approved methods and any 
approved modifications to the methods. 
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If it is necessary  t o  adopt a neu a n a l y t i c a l  p rocedure ,  a procedure  
d i f f e r e n t  than  conven t iona l ly  used,  or al ter a n  e x i s t i n g  procedure ,  t h e  

method used for t h e  p r o j e c t  must be documented. 
procedure is developed by an  ITAS l a b o r a t o r y  as part of the  a n a l y t i c a l  
program, t he  procedure shall be documented and included.  

procedure is altered, the Analyst  or Croup Leader s h a l l  p repa re  a 

memorandum t o  t he  p r o j e c t  f i l e  s t a t i n g  w h a t  t h e  changes were and t h e  

J u s t i f i c a t i o n  for change. 

If' t h e  a n a l y t i c a l  

If an e x i s t i n g  

N - Work Order Records 
I n t e r n a l  t r a c k i n g  documents used by t h e  l a b o r a t o r y  (e .g . ,  computer- 
genera ted  d a i l y  s t a t u s  reports, etc.) must be inc luded  as part  of the  

t r a c e a b i l i t y  of t h e  p roJec t  samples through the l a b o r a t o r y .  
d u p l i c a t e  manual l o g  is main ta ined ,  t r a c e a b i l i t y  of the  sys t ems  is 
requ i r ed  to  show t h e  same in format ion  is con ta ined  and accessible i n  
both. 

If a 

0 - Subcon t rac to r  Records 
Correspondence and reports and raid data (samples ,  C a l i b r a t i o n ,  and QC) 

must be r ece ived  from the  s u b c o n t r a c t o r  fo l lowing  a n a l y s i s  r e p o r t i n g .  
Arrangements to  r e t r i e v e  these da ta  are r e q u i r e d  i n  t h e  ITAS a n a l y t i c a l  
s u b c o n t r a c t i n g  p o l i c y ,  and must be followed t o  a c h i e v e  complete  p r o j e c t  
f tles. 

12.2 GENERAL LABORATORY OPERATIONS RECORDS 
General l a b o r a t o r y  records document o v e r a l l  l a b o r a t o r y  performance and 
ope ra t ion .  
w i l l  be maintained so they can be re fe renced  t o  p r o j e c t  r e c o r d s  if 

necessary .  
ins t rument  log books and computer s o f t u a r e  v e r i f i c a t i o n s .  

These records are filed s e p a r a t e l y  from p r o j e c t  records and 

Examples of g e n e r a l  records p e r t i n e n t  t o  p r o j e c t  r e c o r d s  are 

MAN : PH- 12( 6 ) 
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There are two t y p e s  of g e n e r a l  l a b o r a t o r y  records: 

Documents which demonst ra te  l a b o r a t o r y  
performance 

Reference documents for l a b o r a t o r y  o p e r a t i o n s .  

Records which demonst ra te  l a b o r a t o r y  performance shall be f i l e d  i n  
c a t e g o r i e s  i n  a manner similar to  p r o j e c t  files. 
are n o t  indexed and their  usage  is n o t  c o n t r o l l e d .  

Reference documents 

Table  12.2 recornends  the  l a b o r a t o r y  performance records t o  be main- 
t a i n e d  and t h e  ca t egory  system for  their  maintenance. Also shoun i n  
t h i s  t a b l e  is the  manner i n  which t h e  f i l e s  can be correlated to  p r o j e c t  
files, i f  r e q u i r e d .  Indexing of files shou ld  be as described i n  S e c t i o n  
12.1. 

,’ 

I= 

* ,  

b n y  of the  l a b o r a t o r y  o p e r a t i o n s  records are i n  d a i l y  use ,  such  as the  

Master Sample Log Book, ins t rument  c a l i b r a t i o n  l o g s ,  and c o n t r o l  
charts. 
are i n  use.  
shall be p laced  i n  the files. 

I t  is n o t  in tended  that the  records be stored d a i l y  w h i l e  t hey  
However, when i n d i v i d u a l  l o g  books, etc., are f i l l e d ,  t hey  

a 
For a book that is i n  use ,  it should  be 

des igna ted  by a f i l e  index code and e n t e r e d  i n t o  t h e  index. For 
example, c o n s i d e r i n g  the Master Sample Log books, t h e  book for t h e  

per iod  August 30, 1983 to A p r i l  4, 1984 is des igna ted  At. Because i t  is 
complete, it is stored. Book A2 starts on A p r i l  5,  1984 and is still i n  
use ;  therefore, the  index would list A2, Apr i l  5,  1984 t o  . The 
completion date would be e n t e r e d  when book A3 is s tar ted.  
Following is a brief d i s c u s s i o n  of the  c a t e g o r i e s :  

Index File 
The index should  be main ta ined  as  d i scussed  i n  Sec t ion  12.1. 
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A - Master Sample LOR Book 
The master sample log books chronologically record all samples entering 
the laboratory, independent of project designation. 

B - Instrument Calibration Lous 
All calibration performed independent of a specific project shall be 
recorded by instrument. A separate file should be maintained for each 
instrument subject to calibration. 

C - Instrument Maintenance LORS 

Separate maintenance files should be kept for each instrument incorpo- 
rated in the preventive maintenance program. The file shall include 
records of maintenance performed in-house or by outside groups. 
contracts should be included in the file for the applicable instrument. 

Service 

D - Computer Software Verification 
Copies of the data used to verify performance of software shall be main- 
tained. 
problems, the results of the performance shall be maintained. A 
separate file for each software package shall be indexed. 

For software that is periodically reverified with standard 

E - Performance Evaluation Records 
Laboratory participation in Performance Evaluation Programs shall be 
documented in this category. If performance standards are analyzed as 
part of the overall Quality Control sample program, the results should 
be included in Category C. 

F - Certification Program Records 
If the laboratory participates in Certification programs, such as the 
AIHA program, the results shall be maintained in this category. Records 
should include all correspondence, analytical data, agency results, and 
certificates of performance. 
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C - OC Sample Analys is  
T h i s  f i l e  should  inc lude  t h e  r e s u l t s  of a l l  QC samples  i n s e r t e d  i n t o  t h e  

sample stream by t h e  QC Coordina tor .  
be maintained ch rono log ica l ly  for each parameter  inc luded  i n  t he  QC 

program. 

I t  is recommended t h a t  t h e  f i l e s  

H - Control  Charts 
Cont ro l  charts should  be f i l e d  c h r o n o l o g i c a l l y  fo r  each parameter  
monitored. 

I - Purchased Material Certificates 
All information which v e r i f i e s  t h a t  purchased m a t e r i a l s  meet the  re- 
quirements  of t h e  l a b o r a t o r y  should  be main ta ined .  
supp l i ed  by a vendor o r  from in-house v e r i f i c a t i o n  a n a l y s i s .  
f i les should  be kep t  for chemicals, gases, water, g lassware ,  etc. 

C e r t i f i c a t i o n  may be 

S e p a r a t e  

J - OC Coordina tor  Reports 
This f i l e  i n c l u d e s  the  monthly r e p o r t s  prepared  by t h e  QC Coord ina to r .  
Required s i g n a t u r e s  must be inc luded .  
ch rono log ica l ly .  

The f i l e  should  be main ta ined  

Table  12.3 lists r e f e r e n c e  documents which shou ld  be a v a i l a b l e  w i t h i n  
t h e  l a b o r a t o r y .  
record system and may be kep t  where used.  
r ev i sed  and updated as necessary  to  ma in ta in  them as " c u r r e n t l y  
a p p l i c a b l e  documents." 

These documents need n o t  be inc luded  i n  t h e  l a b o r a t o r y  
Reference documents s h a l l  be 

K - Audit Records 
Formal a u d i t  r e p o r t s  of i n t e r n a l  system and performance a u d i t s  are to  be 

f i l e d  i n  t h i s  ca t egory ,  by date and t o p i c  (items a u d i t e d ) .  
a u d i t  is p r o j e c t - s p e c i f i c ,  it should  be cross - re ferenced  to  t h e  p r o f e c t  
a u d i t e d  (see P r o j e c t  Records F i l i n g  Category I). 
performed by a n  e x t e r n a l  a g e n t ,  a copy of t he  a u d i t  r e p o r t  should be 

Where the  

If t h e  a u d i t  was 
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included i n  t h i s  ca t egory ;  i f  t h e  a u d i t  was project-specific, i t  shou ld  
be f i l e d  i n  t h e  P r o j e c t  Records F i l i n g  Category I by date and p r o j e c t  
number and/or  c l i e n t .  

L - Personnel  Files 
Tra in ing  f i les  of i n d i v i d u a l s  are to  be main ta ined  c u r r e n t  i n  t h i s  

f i l i n g  ca t egory .  
passed ,  e x t e r n a l  t r a i n i n g  o b t a i n e d ,  etc. are documented i n  t h i s  c a t e g o r y  
c h r o n o l o g i c a l l y  by i n d i v i d u a l  and by t o p i c .  

Records of SOP t r a i n i n g  r ece ived ,  p r o f i c i e n c y  tests 

!I - SOPS 
A l i s t i n g  of the  c u r r e n t  l a b o r a t o r y  S tanda rd  Opera t ing  Procedures  (SOP) 
is main ta ined  as a n  index,  together w i t h  a complete  c o l l e c t i o n  of 
approved SOPS, their i s s u e  dates, and i n d i v i d u a l s  a u t h o r i z e d  t o  per form 
the SOPS (see c a t e g o r y  L above); i f  SOF manuals are i s s u e d ,  the 

d i s t r i b u t i o n  records are main ta ined  t h e r e i n ,  by number and t o p i c .  

N - Methods 

Those methods used by the  l a b o r a t o r y  are suunnarized, indexed,  and 
compiled to  p rov ide  a complete  r e f e r e n c e  c o l l e c t i o n  of the  a n a l y t i c a l  
p rocedures  used. 
and number and  source, w i t h i n  t h e  l a b o r a t o r y  groups  or classes of 

Hethod r e f e r e n c e s  are listed by r e f e r e n c e  method name 

ins t rumen t s  tested (CC, CC/HS, AA,  ICP, Yet Chemistry,  e tc . ) .  

0 - Subcon t rac to r  Records 
Data rece ived  from s u b c o n t r a c t o r s  from a n a l y s i s  of a u d i t  ( P E )  s amples ,  
r o u t i n e  QC samples ,  b l i n d  samples  submi t t ed  t o  them, and other 
i n f o m a t i o n  e s t a b l i s h i n g  t h e  l a b o r a t o r y ' s  performance l e v e l s  are 
maintained i n  t h i s  ca t egory  by s u b c o n t r a c t o r  and p r o j e c t  number. 
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P - Master Nonconformance Record 
As described in Section 12.1, a copy of project-specific (and other) 
nonconformances and corrective actions is to be supplied to the Quality 
Control Coordinator. 
and reports issued describing systematic trends which in turn require 
investigation and correction by responsible Group Leaders, the Technical 
Director, the Operations Manager, or the Laboratory Manager. Group 
Leaders are encouraged to maintain Group Records to perform such 
evaluations regularly. 

This Master Record will be periodically examined 

12.3 RECORD CONTROL 
The Laboratory Hanager shall designate an individual responsible for  the 
records management system. This person shall: 

Initiate new project files including the project 
index 

Add new records to existing files, initiate new 
files within a category, and update the index 

Assist laboratory personnel in withdrawing and 
returning records. 

To maintain control of records within the laboratory, a master sign-out 
sheet should be maintained. The sign-out sheet should indicate: 

Profect from which file is borrowed 
File designation, such as E13, etc. 
Date and person borrowing record 

I Date returned to the record,systern. 

12.4 RECORD RETENTION 
ITAS will maintain records associated with specific projects for the 
following time periods after completion of the project: 

Analysis performed as part of site mitigation 
activities - 10 years 
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Records associated with facilities governed by 
the Resource Conservation and Recovery Act (RCRA) - 5 years after closure, if the analysis was 
performed prior to closure or for the 30-year 
monitoring period following closure, if the 
analysis was performed for the purpose of closure 
monitoring 

Conventional analysis - 7 years. 

rf necessary, pertinent supplemental records in the laboratory 
operations record system will be added to the affected project file. 

If a specific contractual requirement, project demand, or  government 
regulation requires that records be maintained for a longer period of 
time, project files will be kept as required. 
kept beyond the periods stated above, the project index shall be marked 
to indicate the required retention period. 

For projects that must be 

Prior to scheduled record destruction, records shall be reviewed to 
determine if the holding period should be extended. 

12.5 SAMPLE STORAGE 
Analytical samples will be routinely stored (regardless of reason for  
analysis) by an ITAS laboratory, after submittal of a data report, for 
six weeks prior to disposal or return to client. 

Samples will be stored For different periods if specified by project or 
contractual requirements. 
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Table 12.1 
EXAMPLE PROJECT RECORDS 

FILING CATEGORIES 

RECORD DESCRIPTION 

Project Index 
Correspondence 
Chain of Custody 
Field Records 
Request for Analysis 
Calibration Records 
Analytical Data 

- GC Data 
- GC/MS Data 
- Metals 
- General Chemistry 
- Soils Chemistry 
- Other 

QC Samples 
Data Reports 
Project-Specific Requirements 
Nonconf ormances 
QA Plans 
Miscellaneous 
Methods Descriptions 
Work Order Records 
Subcontractor Records 
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RECORDS 

CORRELATION TO 
CATEGORY RECORD DESCRIPTION PROJECT FILES 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

0 

P 

Index File 

Haster Sample Log Books 

Instrument Calibration Logs 

Instrument Uaintenance Logs 

Computer Softuare Verification 

Performance Evaluation Records 

Certification Program Records 

QC Sample Analysis 

Control Charts 

Purchased Haterial Certificates 

QC Coordinator Reports 

Audit Records 

Personnel Files 

SOPS 

Methods 

Subcontractor Records 

Hatter Nonconformance Record 

-- 
By date of arrival and 
sample number 

By date, instrument 
serial number, and 
analyst 

By date and instrument 
serial number 

By date and software 
designation 

By date and sample 
designation 

By name of program, 
date, and sample 
designation 

By date and sample 
number 

By chemical parameter, 
date, and sample 
number 

By date and parameter 

By date 

By date and topic 

By individual, 
chronologically 

By numbered topic 

By method and group 

By subcontractor and 
project 

By group, chronologically 
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Instrument Manuals 

Computer/Software Instruction Manuals 

Analytical Procedures 

Q A  knual/Laboratory-Specific Attachments 

Manuals of Practice 
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FILE 
DESIGNATION OESCR I PTION 

FIGURE 12-1 
EXAMPLE 

PROJECT INDEX FILE 
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13.0 NONCONPORMANCES AND CORRECTIVE ACTION 

A deficiency is an unauthorized deviation from documented procedures, 
practices, or standards, or a defect in an item, that could lead to 
degradation of quality. 

A nonconformance is a deficiency in characterization documentation, or 
procedure sufficient to render the quality of an item unacceptable or 
indeterminate or any event uhich is beyond the llmits documented and 
established for laboratory operation. 
Laboratory operations (e.g., field collection paperuork not complete) and be 
identified at the Laboratory. 

Non-conformances may be caused by non- 

Nonconfomances may include (but are not limited to) the following: 

Failure of an instrument to work properly 

Sample receiving documentation not correct 

Sample condition on receipt not acceptable 

Sample holding time exceeded 

Sample storage conditions outside criteria 

Incorrect sample prcparation/analysis procedures used 

QC sample data (blank, spike, duplicate, surrogates, etc.) outside 
limits 

Calibration requirements not met 

Data recording errors, transcription errors, or failure to document 

Data validation errors 

A recovery or RPD result that is out of control (e.g., more than 
three standard deviations from the weighted mean for that month) 

Relative standard deviation for response factors greater than 
accepted limits 

\ 
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Positive blanks 

Any situation or result uhich might affect the quality of data. 

A nonconformance memorandum is formal documentation of a nonconformance that 
includes a description of the problem, the corrective action taken, the 
individual recognizing the problem and the date discovered, the sample 
analyses affected (if any) and the initials of appropriate reviewers and the 
m l i t y  Control Coordinator (QCC) (see examples in Figure 13-1 through 13-3). 

A corrective action is an appropriate measure applied to correct a deficiency 
and minimize the possibility of recurrence. 

Corrective action will include, but not necessarily be limited to: 

Recalibration of instruments, using freshly prepared calibration 
standards 

Reanalysis of samples 

Replacement of lots of solvent or other reagents that give 
Unacceptable blank values 

Additional training of laboratory personnel in correct implementation 
of sample preparation and analytical methods 

Reassignment of personnel, if necessary, to improve the overlap 
between operator skills and method requirements 

Conrmunication with the clients to determine the appropriate action 
(e.g. * insufficient sample remaining for reanalysis). 

13.1 RESPONSIBILITIES 
All employees of the Laboratory staff are responsible for reporting non- 
conformance they observe/identify. 

Employees identifying problems that might affect quality are responsible for 
reporting them to the appropriate supervisor and signing nonconformance memos. 
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Each laboratory group leader is responsible for documenting and correcting 
problems that might affect quality in accordance with the requirements of this 

procedure. The supervisor is responsible for preparing and signing 
nonconformance memos, issuing nonconforming item tags, stopping work in the 
event of out-of-control situations, and notifying the QCC of nonconforming 
items. 
whether reported problems are nonconfomnces, concurring with proposed 
corrective action, and notifying the OCC that corrective action has been 
completed. 

Yith the cognizant QCC, the supervisor is responsible For determining 

The OCC is responsible for reviewing nonconformance memos, recornending or 
approving proposed corrective actions, maintaining an up-to-date 
nonconformance log, verifying that corrective action has been completed, 
releasing nonconforming item tags, distributing and filing nonconformance 

group leaders, the QCC also is responsible for determining whether reported 
problems are nonconformancts, whether operations need to be stopped, and 
establishing schedules for completion of corrective action. The QCC is 
responsible for assisting in resolving disagreements and quality problems, and 
performing audits of all affected organizations for compliance with the 
requirements of this procedure. 

‘ ’” memos, and assisting in resolving disagreeamts. With the lab management and 

0 -  
.- 

13.2 GENERAL PROCEDURE 
The corrective action process is considered internal uhtn the deficiency is 
identified by a laboratory employee, whether that employee works in the 
responsible group or is independent of it (the QCC, for example). 
corrective action results when a deficiency is identified by an external 
organization, particularly through quality assurance functions such as audits. 

External 

13.3 
Any laboratory employee noticing a deficiency suspected of being a 
nonconformance shall report the deficiency to the responsible supervisor and 
to the OCC on a nonconformance memo form. 

INTERNAL NONCONFORMANCE CORRECTIVE ACTION PROCEDURE 
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IF the QCC and the responsible supervisor determine that quality is affected, 
the deficiency becomes a nonconformance and the remainder of this procedure 
shall be implemented. 

If the nonconformance is harduare/equipment related, the item shall be labeled 
uith a nonconforming item tag (Figure 13-41 and Segregated if possible so that 
it is not wed until Corrective action has been taken. Either the responsible 
supervisor or the QCC may issue a nonconforming item tag. 

If analytical data (chromatograms, spectra, calculation sheets, etc.) that 
have not been completely processed or reported to other organizations are 
determined to be in error because of equipment malfunction, defective 
material, failure to follow procedures, anomalies in the data, process errors, 
quality control sample failure, or other errors, and the non-conforming data 
are to be maintained for historical purposes, a nonconfornmncecmemo shall be 
initiated describing the error, listing and attached to the affected data 
sheets. After confirmation of the problem as a nonconformance by the 
responsible supervisor and/or the QCC, each page of affected data is lined 
through, marked as rejected data, initialed and dated to prevent subsequent 
use in processing. 
the rejected data in the appropriate analytical data category of the project 
file. IF there is justification for disposition of rejected data (the 
responsible supervisor and/or the QCC shall make this decision), a record of 
rejected data disposal and brief explanation shall be documented in the 
analytical run log. 

A copy of the completed nonconformance memo is filed uith 

Examples of corrective actions are the modification of nonconforming 
procedures, repair or replacement of deficient equipment, training or 
replacement of unqualified personnel, and reanalysis of any affected samples. 
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The Quality Control Coordinator shall maintain a log of nonconformances that 
includes a description of the problem and corrective action, and lists the 
responsible manager, the affected projects and sample numbers, and initial and 
closeout dates. 

Once the corrective action has been taken, the QCC shall verify, through a 
special surveillance or audit, that the problem has been corrected. 
shall document that the corrective action has been completed satisfactorily 
(closed out) by signing the nonconformance mema and making an entry in the 
nonconformance log (Figure 13-51 for filing in the Master Nonconformance 
Record. The OCC can then remove the nonconforming item tag from out-of- 
service equipment. 

The QCC 

The QCC shall f i l e  a copy of all records pertaining to the nonconformance with 
the nonconfoming item records (i.e., specific project files or procurement 
files). The nonconformance log maintained by the QCC shall contain a 
reference to the f i l e  location. 

13.4 EXTERNAL NONCONFOAHANCE CORRECTIVE ACTION PROCEDURE 
Reports of quality assurance functions by external organizations and reports 
of compulsory proficiency tests are considered to be externally generated. 

External reports should be sent to the affected group supervisors and the QCC. 

If the report identifies deficiencies that require corrective action, the QCC 
shall generate a nonconfomnce memo describing the particular deficiency and 
make an entry in the nonconformance log. The OCC shall verify that action is 
taken and that a response or notification of unavoidable delay is generated in 

time to meet the due date to the client. 

The OCC shall verify that the problem has been corrected. 
responsible supervisor, the QCC shall prepare a formal written response to the 
external organization, if required. The Laboratory Manager shall transmit the 

With the 
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response to  the external organization, w i t h  copies t o  other cognizant 
managers? as deemed necessary. 

Upon notification by the external organization of acceptance of the corrective 
action, the OCC shall notify the responsible supervisor, the Laboratory 
Manager, and other cognizant managers. If corrective action is not 
acceptable, the QCC shall start' the process over u n t i l  the problem is 
satisfactorily resolved, a t  which time the nonconformance closeout is 
documented and dated i n  the nonconformance log. 

The OCC will File the records per ta in ing  t o  the nonconformance wi th  the 
external audit documents and reference the f i l e  location i n  the nonconformance 
log. 

Nonconformances and required corrective action can also result from the 
ongoing laboratory review of the QCC and audits performed by the ITAS Quality 
Assurance/Control Director. These activit ies are discussed i n  Section 14.0. 

b i t t e n  laboratory nonconformances shall be reported monthly to  the ITAS 
Qual i ty  AssuranceKontrol Director by the Qual i ty  Control Coordinator. 
Corrective actions for nonconfomces that are detected after data have been 
reported must also be reported to  the Director. Figure 13-1 through 13-3 are 
example forms used to  document nonconformance and corrective actions taken. 
The form is F i l e d  i n  the associated project File(s1 and in the QCC's master 
nonconformance record. 
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EXAMPLE NONCONFORMANCE HEM0 Date: February 1 ,  1 

DATE 
LIHS CODE 
FILED BY 

NONCONFORMANCE : [Check applicable i tem!s 1 1 : 
( 1 )  
(2) Sample bottle received broken and/or cap not intact. 
(3) Paperwork went to one lab; sample sent to another. 
(4) Samples received without proper refrigeration, when it has been deemed 

necessary. 
(5 )  Illegible sample numbers or label missing from bottle. 
(6) Numbers on sample not the same as numbers on paperwork. 
(7) Incomplete instructions received with sample(s), i.e., no Request For 

Analysis, no Chain-of-Custody, incomplete billing instructions, no due 
dates, etc. 

(8) Samples received in improper container. 
( 9 )  Physical characteristics different than those on sampling sheets, i . e . ,  

tuo phases. 
(10) Rush samples put on hold because of incomplete paperwork. 
( 1 1 )  S t a n d a ~ d  operating procedure net adhered to  (specify) 

(12) Other (specify) 

Not enough ample sent for proper analysis. 

..? 

. CORRECTIVE ACTION TAKEN: 
(I) sample processed "as is." 
(2 )  Resampling requested. 
(3) 
(4) Other (specify) 

(Check applicable itads) ] : 

Sample "on hold" until further notice. 

ROUT I NG 

Title 
Coding Specialist 

fni t ials Date - Check if 
Corrected 

QC Coordinator 
Lab Supervisor 
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EXAMPLE NONCONFORMANCE HEM0 Date: February 1 ,  1988 

DATE 

FILED BY 
LIHS CODE' 

SAnPLE NO. (s) 

NONCONFORMANCE : [Check applicable i tern( s 1 1 : 
( 1 )  Mthod development or modification, to include any extraction o r  cleanup 

sequence not currently used on a regular basis in the extractions lab. 
(Requires QA approval.) PLEASE SPECIFY 

Sample matrix not as described on paperwork, i.e., supposed to be organic 
but is actually aqueous, nonhomgenous, etc. PLEASE SPECIFY 

Reprep caused by : 
(a)  
(b) Lost extract 
(c) Lost sample 
(d 1 Contamination 
(e )  Low recovery 
(f) Other 
Standard operating procedure not adhered to (SPECIFY) 

Error in spiking or surrogating 

a 
Other (PLEASE SPECIFY) 

CORRECTIVE ACTION TAKEN: [Check applicable ltcm(s) 1: 

ROUT I NC 

Title - 
Analyst 

Error corrected by analyst. 
Situation noted on saaplc tracking sheet and appropriate lab personnel 
not if id. 
Sample processed "as is." 
Reextraction or resampling requested/performed. 
Sample put "on hold" until Further notice. 
Client informed verbally. 
Client informed by memo/letter. 
Other (specify 1 

Initials Date - Check if 
Corrected 

Croup Supervisor 
OC Coordinator 
Lab Manager 



-NATIONAL 
TECHNOLOGY 
CORPORATION 

DATA REVIEU - GC/KS 

ITAS OAM 

Revision No. 0 

Page 9 of 1 1  

FIGURE 13-3 Section No. 13.0 

EXAMPLE NONCONFORMANCE KEHO Date: February 1 ,  1988 

NONCONFORHANCE: 
( 1 )  

DATE 
LIHS CODE 
PILED BY 

(Check applicable i tern( s 1 : 
Data missing. 
Data improperly f i l l ed  out.  
Analysis incomplete or not meting client request. 
Dai ly  tune nonconformance. 
Init ial  calibration nonconformance. 
Continuing calibration nonconformance. 
Method blank nonconfomnce. 
Sample nonconformance. 
Additional QC nonconformance. 
Other (specify) 

Explanat f on of Above ( if  needed 1 : 

CORRECTIVE ACTION TAKEN: 
( 1 )  

( 3 )  Reprep and reanalysis requested 
( 4 )  Data accepted "as is" 
( 5 )  Client informtd v e r b a l l y  
(6 )  Client informed by memo/lettcr 
( 7 )  
(8 )  Other (specify) 

(Check applicable ftefn(s) 1: 
Profect returned to amlyst(s)  for reuork 

a ( 2  ) Reanalysis requested 

Project "on hold" u n t i l  further notice 

ROUT I NC 

Title 
Analyst 
Lab Supervisor 
OC Coordinator 
EPA Project Manager 

( i f  necessary ) 

Init ials Date - Check if 
Corrected 



INTEXNATIONAL 
TECHNOLOGY 
COBPOUTION 

S u S  w 
Section 13.0 
Revision No. 1 

C A U T I O N  

NONCOM WRYING ITEM 

A t W C r U  Itom 

" 



I 
E
 

z
 .. 9
 



Lu INTERNATIONAL 
TECHNOLOGY 
C O R P O M O N  

ITAS QAH 
Section No. 14.0 
Revision No, 1 
Date: February 1 ,  1988 
Page 1 of 7 

14.0 QUALITY ASSURANCUQUALITY CONTROL AUDITS 

Audits of an analytical laboratory are described as: 

Performance audits conducted on an ongoing basis within the 
laboratory by the Quality Control Coordinator. 
reported to the Laboratory Manager and the ITAS O A K  Director. 
They include: monthly surveillances, and semiannual internal 
audits. 

These audits are 

System audits performed on a scheduled, periodic (semi-annual) 
basis by the ITAS Quality AssuranceKontrol Director. 
audits are external to the laboratory and are reported to the 
Vice President, Analytical Services and the Director, Quality 
Assurance and Discipline Management, Environmental Projects 
Group. 

These 

4 Data audits performed on respresentative projects from a 
laboratory. 
basis by the ITAS QA/C Directorpr his designee. 

These audits are conducted on a project-specific' 
\ 

Audits of the laboratories are performed for the following reasons: 

To determine that contractual and regulatory obligations are 
fulfilled 

To determine that IT procedures and standards are being 
followed. These audits may include the ITAS OA Manual, 
hboratory-Specific Attachments, project-specific OA Project 
Plans, Chain-of-Custody forms, Sample Collection Logs, etc. 

To establish that Quality Assurance objectives are met, including 
holding times, reporting turnaround times, use of approved 
analytical methods, and stated objectives for precision, 
accuracy, representativeness, completeness, and comparability 
( PARCCs ) 

To serve as a management tool to evaluate appropriateness of 
Quality Assurance policies 

To identify potential or actual deficiencies for  the purposes of 
evaluating compliance with requirements and providing the means 
for correction. 

To determine that records are prepared/maintained as required. 

Audits are not conducted to assign blame. 

tlAN:PH-lU( 1 )  
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The content and conduct of the audits are discussed below. 

14.1 PERFORMANCE AUDITS 
As stated in Section 2.1, the Qualfty Control Coordinator is responsible for 
the preparation of Quality Control samples, insertion into the sample stream, 
and analysis of the results. 
basis and provide the means for demonstrating data quality by statistical 
analyses. 

The samples are analyzed on a daily, ongoing 

To complete internal laboratory reviews, the Quality Control Coordinator shall 
provide ongoing monitoring of laboratory operations. The review is conducted 
on behalf of the Technical Director and the Laboratory Manager to verify.that 
the laboratory Quality Assurance Program is implemented and functioning on a 
daily basis. 

Reviews may be of two kinds: 
Surveillances are detailed inspections of speciffc areas of a laboratory and 
its QA program, performed on a monthly basis by the QCC. 
require as extensive planning and preparation as do audits, and prior 
comnrunication with the surveyed group or personnel is not necessary. 

surveillances or semiannual internal audits. 

Surveillances do not 

The QCC 
shall observe the activity of interest while it is in process and/or review 
objective evidence. A predesigned checklist based on the applicable documents 
and criteria will be used for this review. 
covers the same criteria that the semiannual ITAS Quality Assurance Systems 
Audit does, namely the laboratory's QA Program. The audit is intended to be a 
spot check and should include: 

The semiannual internal audit 

Sample maintenance 

- Are stated temperatures for sample storage provided? 
- Are samples processed and tested within prescribed holding 
times? 

- Are samples properly logged in? 
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Calibration 

- Are calibrations performed as required? 
- Are they properly documented in instrument log books, or as 
part of project data if required? 

- Do calibration results indicate a trend in instrument 
performance? 

Preventive maintenance 

- Are adequate spare parts available? 
- Do specific instruments have repeated maintenance problems? 
- Is preventive maintenance performed and properly documented? 
Receipt and storage of standards, chemicals, and gases 

- Are all reagents, chemicals, and gases purchased for use in the 
laboratory of adequate grade For the intended use? 

- Are certifications of material compositions provided when 
required? 

.. . 
- Are materials adequately stored to prevent degradation? 
- Are materials kept beyond stated shelf life? 
- Are internal standards properly prepared and stored? 
- Are internal standards kept beyond stated.shelf life? 

Analytical Methods 

- Are the methods used appropriate for project requirements? 
- Are alternate methods approved for use? 
Data verification 

- Are data processed and validated as prescribed? 
Records management 

- Are the records of analyses complete and properly identified? 
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system in .a timely 
manner and are they properly maintained? 

Nonconformances observed by the QCC shall be reported to the Group Leaders and 
Operations Uanager for corrective action, or the Technical Director, 
Laboratory Manager, or the ITAS Quality AssuranceKontrol Director, if 
necessary, for corrective action to be taken. 
nonconformances. The log shall document the nonconformance, date of occur- 
rence, reason for occurrence if known, date of corrective action, and 
corrective action taken. 

The QCC shall keep a log of  

14.2 SYSTEn AUDITS 
System audits shall be conducted by the ITAS QA/C Director or designee. 
audits shall be on a serni-annual basis and provide a thorough overview of 
implementation of the Quality Assurance Program within the laboratory. I f  

project-specific audits are performed because of project requirements, the 

These 

audit shall focus only on the performance of the laboratory for the project. 

System audits will review operation of the laboratory and resulting 
documentation, including all items reviewed by the Quality Control 
Coordinator. 
Quality Control sample program and nonconformance log. 
aspects of the laboratory Quality Assurance Program should indicate trends 
adverse to data quality. 

Particular emphasis will be placed upon implementation of the 
Review of these 

Audits by the ITAS O A K  Director shall be performed in the following manner: 

An audit plan shall be prepared uhich considers the activities of the 
specific laboratory. 
Practice are the sources of generic requirements for the audit. 
Laboratory-Specific Attachments are the source documents for specific 
laboratory activities. The audit plan should be reviewed and updated 
for every semiannual audit, with information gained during previous 
audits considered. The audit plan shall be the basis For the audit 
and should define: participating auditors, applicable documents, 
schedule, scope of laboratory activities. (See Figure 14-1 for an 
example form for an Audit Plan.) 

The Quality Assurance Manual and Manuals of 
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A lead auditor Will be responsible for the audit planning and 
performance. As necessary, technical specialists will assist the 
audit team in preparing and conducting of the audit. A l l  persons 
participating in the audit team will be independent of the laboratory 
audited. 

Based on the audit plan, detailed checklists of questions to be asked 
during the audit will be prepared. 
adequate means fo r  indicating whether the question is satisfactorily 
ansuered, or if it is not applicable, and for comments. 

The checklists will provide 

The audit team will meet at the beginning of the audit with the 
Laboratory Hanager to discuss the laboratory operations to be 
audited. 
the audit. 

The QCC should be available to the audit team throughout 

At the close of the audit, the audit team will meet with the 
Laboratory Uanager to discuss the audit findings. As necessary, the 
Operations Hanager, Group Leaders, Technical Director, and Quality 
Control Coordinator should attend the audit closure to discuss the 
findings. 
sion if the laboratory staff can satisfactorily demonstrate that the 
finding is inappropriate. 
means for corrective action and verifying correction will be 
discussed. 
the audit closure, the action should be taken. 

The lead auditor can close a finding during this discus- 

Also during the audit-closure meeting, the 

If corrective action can be initiated imediately after 

An audit report will be prepared by the lead auditor and will discuss 
the following: 

- Date and location of audit 

- Audit team members and persons contacted in the laboratory 

- Laboratory operations audited 

- Description of items requiring corrective action and, if 
possible, the means for correction 

- Due date for completion of corrective actions 

- Means for verifying completion of corrective action 

- Review of the Quality Assurance Program. 

The audit report shall be issued as soon as possible after completion 
of the audit (required within 30 days). 

The Laboratory Uanager is responsible for responding to the audit 
report. Response shall be in writing to the lead auditor and shall 
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state  t h e  c o r r e c t i v e  a c t i o n  taken  or t h e  a c t i o n  underway. I f  
c o r r e c t i o n  can be v e r i f i e d  through cor respondence ,  t h e  Labora tory  
Manager shall attach documentat ion of c o r r e c t i v e  a c t i o n  t o  t h e  a u d i t  
response .  

Upon r e c e i p t  of' t h e  a u d i t  response ,  t h e  l e a d  a u d i t o r  must v e r i f y  
complet ion of t h e  c o r r e c t i v e  a c t i o n .  

After v e r i f i c a t i o n  of c o r r e c t i v e  a c t i o n ,  t h e  l e a d  a u d i t o r  w i l l  issue 
a c l o s u r e  s t a t e m e n t  s t a t i n g  t h a t  a l l  c o r r e c t i v e  a c t i o n  h a s  been 
completed and the  a u d i t  is c l o s e d .  A l l  a u d i t s  must be closed. 

During t h e  c o u r s e  of t h e  semiannual  sys tem a u d i t s ,  t he  ITAS Q u a l i t y  
Assu ranceKon t ro l  Director and /o r  lead a u d i t o r  should  be c o g n i z a n t  of 
r e c u r r i n g  n o n c o n f o m n c e s  i n  a l a b o r a t o r y  or t r e n d s  which w i l l  affect 
q u a l i t y .  
a u d i t  r e p o r t .  
of t he  Q u a l i t y  Assurance Program. 
Program, the Program shall be amended through a p p r o p r i a t e  r e v i s i o n  of Q u a l i t y  
Assurance documents. 

Recurr ing  nonconformances and t r e n d s  should  be addressed i n  the.  

I f  t h e  i n h e r e n t  problem l ies  w i t h i n  t h e  

C o r r e c t i o n  for s u c h  e v e n t s  may require a review of the  adequacy 

14.3 DATA QUALITY AUDITS 
Data q u a l i t y  a u d i t s  are des igned  to  address the  p r e c i s i o n ,  b i a s  ( a c c u r a c y ) ,  
r e p r e s e n t a t i v e n e s s ,  and comple teness  of t h e  da ta .  R e p r e s e n t a t i v e  p r o j e c t s  
performed by t h e  Labora tory  are e v a l u a t e d  p e r i o d i c a l l y  by t h e  ITAS QA/C 

Director or h i s  des ignee .  
are used as cri teria d u r i n g  the a u d i t s .  R e s u l t s  are r e p o r t e d  to  t h e  

l a b o r a t o r y  QC Coordina tor ,  Labora tory  Hanager,  and t h e  Project Manager. 

USEPA g u i d e l i n e s  and p r o j e c t - s p e c i f i c  checklists 
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INTERNATIONAL QUALITY ASSURANCE Section lk.0 
TECHNOLOGY 
CORPORAnON AUDIT PLAN 

PROJECT NAME DEVELOPED 6 Y  

AUDIT SCHEDULE 

FROM 

TO 

PROJECT NO. I DATE 

CHECKLISTS TO BE USED 

GENERIC. 0 0 0 
AUOITSPECIFIC 0 

AUDIT TITLE 

AUDIT LOCATION 

AUDIT PERSONNEL 

LUD AUOITOR 

OA STAFF 

TECHNICAL SPEClALlSTS 

- ... 

WOJT N P E  

PREOUALIFICATION 
FIELO OPERATIONS 
LABORATORY 
IN-PROCESS PROJECT 
PROJECT A N 0  REPORT 
PROJECTFILE 
SOURCE . 0 

OTHER 

CTlVlTlES AND MATERIALS TO BE AUOITEO 

SUeCONTRACTORCAPABILlTlES 
QA/OCPROGRAMS. 0 0 

FIELO ACTIVITIES 6 IN-PROCESS RECOROS 
IOENTIFICATION 6 CONTROL Of SAMPLES - 
EOUIPMENT CALIBRATION 6 RECOAOS 

COMRmRWrOGAAMVEWnCAftON6AECOFIOS. 
COMPLETED RECOAOS AND CHECKPAINTS. 

~ ~ ~ o ~ u ~ o c l v ~ c m ~ n ~ s ~ ~ ~ ~ ~ ~ ~ c o ~ ~ o s  

PAOOUCTIO(YACTM~ES~INP#X=ESS FECOCIOS 
IN-PROCESS NUMERICAL ANALYSES 6 OESlGN 

R SUBCONTRACTOR 0 0 

FIELO 0 0 0 0 0 0 0 0 

LAeORATOAY 0 0 0 0 0 0 0 

NUMER~CALANALYSES~OES(GN 0 

~~ 

GROUP OR ORGANIZATION TO BE AUDITED 

I T GROUP 

OTHER EXTERNAL ORGANIZATION 

APPLICABLE DOCUMENTS 

ITOAMANUALS - - 0 
PROJECTOAPW 0 
CONTRACT/PROCUREMENT DOCUMENT - 0 
SPEUFIC/GENEREPROCEDURES - 0 - [1 

TRANSMITTAL OF INFORMATION TO I T  0 
TRANSMITTAL OF INFORMATION FROM I T  : 

A I I F S  0 

REPORT. 
SAASECTIONS :€I O W E R  

OATA6AECOROS 
COMPUTER ANALYSES 

LICENSE /PERMIT 
APPLICATION 0 -0 

El RECORO CONTROL 6 RETENTtON. 
O T H E R . . . . . . . . . . . .  
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15.0 QUALITY REPORTS TO MANAGEMENT 

Both the Quality Control Coordinator and the ITAS Quality Assurance/ Control 
Director are responsible for preparing reports to management indicating effec- 
tiveness of the Quality Assurance Program. 

15.1 PERFORMANCE AUDIT REPORTING 
The internal laboratory review activities of the Quality Control Coordinator 
shall be summarized in a monthly surveillance report to the ITAS O A K  
Director. The report can be in the form of a checklist, uith brief narratives 
as required, describing the activities reviewed. A copy of the nonconformance 
log for the month shall be attached. 
ongoing or recurring problems. To demonstrate review, the Laboratory Manager 
shall sign and date the report. The signed copy shall be maintained by the 
Quality Control Coordinator for a period of two years after the date of the 
audit. 

The monthly report shall emphasize 

15.2 SYSTEM AUDIT REPORTING 
Audit reports prepared from the semiannual system audits shall be distributed 
to the Vice President, Analytical Services; Laboratory Manager; Regional 
Director Analytical Operations; and the ITAS O A K  Director (if not the lead 
auditor); and the Environmental Projects Group Director, Quality Assurance and 
Discipline Uanagement. The ITAS QA/C Director shall sign and date the reports 
and shall maintain copies for tuo years after the date of the audit. 

15.3 NONCONFORMANCE/CORRECTIVE ACTION RESOLUTION FROM SYSTEM AUDITS 
The Laboratory Manager and ITAS Quality Assurance/ Control Director shall seek 
to resolve directly all differences concerning cited nonconformances, requests 
for  corrective action, or the completion of corrective action. 
difference cannot be resolved, the Vice President, Analytical Services shall 
be the arbiter. The decision of the Vice President is final. 

If the 
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15.4 MANAGEMENT REVIEW OF THE QUALITY ASSURANCE PROGRAM 
Review of the appropriateness and adequacy of the Quality Assurance Program is 
ongoing. At  any time, the Laboratory Manager should present recommended 
changes to the ITAS QA/C Director. 

During system audits, the Quality Assurance Program should be discussed. 
audit report will document recommendations made by either the Laboratory 
Manager or the audit team for revision. 

The 

In addition to these reviews, the Vice President, Analytical Services shall 
conduct an annual review of the Quality Assurance Program considering: 

Results of system audit reports, such as, are 
undesirable trends occurring? 

Is the present status of Quality Assurance docu- 
ments adequate? Should manuals be revised; are 
new manuals needed? 

Are audits fulfilling their purpose? 

The Vice President will consult with the Laboratory Managers and the 
ITAS QA/C Director, and the Environmental Projects Group Quality 
Assurance Ctrector during the review as deemed appropriate. 
the review, the Vice President will issue a memorandum to the ITAS 
Quality AssuranceKontrol Director, the Environmental Projects Group 
Director, Quality Assurance and Discipline Management, and Laboratory 
Managers stating the extent of the review and recommendations. 

To document 

HAN : PH- 1 S ( 2 
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All quality related activities perfomed by ITAS shall be accomplished by 

personnel qualified on the basis of education, experience, and training. 

The following definitions are relevant ,to the discussion of training in this 
sect ion : 

0 

8 

0 
. .  
.- ... 

8 

0 

Training - In-depth instruction to develop proficiency in the 
application of requirements, methods, and procedures. Such 
instruction may be internal or  external classroom sessions, courses, 
or informal on-the-job assignments. 

Indoctrination - To instruct in fundamentals so as to provide 
understanding of principles involved. 

Qualification (Personnel) - The characteristics or abilities gained 
through training or  experience or both, that enable an individual to 
perform a required function. 

Certification - The action of determining, verifying and attesting, 
in writing, to the qualifications of personnel or material. 

Orientation - The act or process of acquainting individuals with the 
existing situation, environment or condition. 

. .  

16.1 QUALIFICATIONS 
Each laboratory shall .have job descriptions for all positions affecting data 
quality. These job descriptions shall provide the minimum qualifications in 
terms of education and experience, knowledge, and skills necessary for an 
analyst to carry out work in the laboratory. 
review, the laboratory supervisors shall compare each analyst's performance 
with the qualifications established in his/her job description. 

During an annual performance 

ITAS normally expects necessary knowledge and fundamental chemical laboratory 
skills to have been demonstrated by formal academic training to include course 
work in general chemistry, qualitative analysis, quantitative analysis, and 
instrumental analysis. 



ITAS QAH 
Section No. 16.0 
Revision No. 1 
Date: February 1 ,  1988 
Page 2 of 9 

16.2 PROFESSIONAL STAFF, TRAINING, AND QUALIFICATIONS 
Laboratory staffs are composed primarily of professional personnel who are 
scientists. Such personnel shall be assigned duties within the capabilities 
of their education and experience by the Laboratory Manager or the Operations 
Manager. Qualifications of all professional personnel shall be documented by 
resumes which include academic credentials, employment history, experience, 
and professional registrations. Technicians and support personnel performing 
a technical function are qualified through experience and this will be 
indicated in their resumes and training files. These personnel shall also be 
assigned by the Laboratory Manager or the Operations Manager based on their 
capabilities. Technicians and support personnel shall be supervised in their 
activities by experienced personnel until in the opinion of the Laboratory 
Manager or Operations Manager, or the responsible Group Leader they are . 

capable of independently performing their duties. This authorization to 
perform independently shall be documented in the training files. 

16.2.1. Technical Traininn and Qualifications 
An analyst hired to perform sample preparation procedures and/or analytical 
procedures shall receive direct instruction from a professional staff 
member. To become qualified on a particular procedure, the analyst must pass 
a specified qualifying step under an instructor's supervision. 
is described in Laboratory-specific Attachments to this Manual or SOPS. Only 
upon acceptable completion of the appropriate qualifying step shall the 
analyst perform the procedure without assistance or supervision. 

The qualifying 

Some of the basic operations that should be periodically reviewed with 
laboratory personnel are: sample logging, sample handling, measuring, 
weighing, glassware preparation, use of instrumentation, data handling and 
reporting, quality control and safety. 

Technicians or analysts who have not performed an analysis within a period of 
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one year shall be required to re-qualify before being allowed to perform the 
procedure again. 
qualifications. 

Laboratory-specific criteria shall be set for maintaining 

The Laboratory Manager shall perform an annual review and, as appropriate, re- 
qualify each technician for performing specific analytical procedures. The QC 
Coordinator shall monitor the qualification status of each technician based on 
spike results and length of time since the analysis has been performed by each 
technician. 
h a g e r  . 

/ 
A quarterly status Papopt shall be provided to the Laboratory 

Written procedures shall detail the qualification process and criteria to be 
used. 

16.2.2 Quality Assurance TraininE and Qualifications 
General training in the requirements of the ITAS Quality Assurance Program is 
required of all laboratory personnel. 
examinations u i l l  be conducted and documented by OA personnel. 

Formal training sessions and 
The training 

program shall address regulatory requirements as appropriate, basic quality 
.control practices, responsibilities of the technical staff, responsibilities 
of each the QCC, the reporting of non-conformances, and the performance of 
audits. In addition, each laboratory analyst shall become familiar with the 
laboratory quality assurance program by reading quality control procedures and 
sections of the laboratory-specific attachment and the ITAS OA Hanual 
appropriate to hidher position. 

For initial quality assurance qualification, each new employee shall be given 
a quality assurance examination that uill test the trainee's knowledge and use 
of the laboratory's quality assurance program. Passing this examination u i l l  

demonstrate sufficient knowledge of the quality assurance program to perform 
work in the laboratory upon training in a specific technical area. 
criteria for the OA examination are given in the laboratory-specific training 
procedures, which also denotes qualiflcation of current employees. For 

Acceptance 
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e maintenance of Q A  qualification and retraining, the laboratory staff shall 
conduct periodic quality assurance training sessions for the laboratory 
analysts. 
maintained in a training file for each individual. 

Training shall be documented on a standard form (Figure 16-1) and 

Training in the nature and goals of the Quality Assurance Program shall be 
provided at least once a year to all laboratory personnel by the Quality 
Control Coordinator. 

16.3 
All Quality Control Coordinators shall receive training from the ITAS O A K  
Director so that the QC Coordinators are proficient in the requirements of 
the IT Analytical Services Quality Assurance Program and its application.. 
Training will emphasize the performance of audits and required reporting. 
This uill include audit fundamentals, objectives, characteristics, 

QUALITY CONTROL COORDINATOR'S TRAINING AND QUALIFICATIONS 

organization, p e r f o m n c e  and results of quality auditing, and reporting and 
follou-up actions involved in conducting audits. 
must be capable of conmunicating effectively, in writing and orally, with all 
levels of the organization. 
experience for practice and evaluation, or by classroom sessions such as 
uorkshops, speech-making, or management courses uhich stress public 
speaking. Related training should include statistical quality control, the 
writing of Standard Operating Procedures (SOPS), and the review of analytical 
data and QA Project Plans using standardized guidelines. 

Quality Control Coordinators 

Additional training may be required by on-the-job 

An examination of QC Coordinators will be conducted at the end of the training 
course. The examination may be either oral, written, practical, or a 
combination thereof to verify the QCC's comprehension of and ability to apply 
the prescribed body of knowledge and auditing skills. 
documented, thus providing certification of the WC's qualifications, and 
signed by the ITAS QA/C Director. 
Coordinator's name, date of certification, and date for recertification; the 
bases of certification, such as education, experience, skills, training, and 

The examination will be 

The Certification must include the OC 
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examination results: and the signature of the authorized certifying person. 

The examination should cover applicable aspects of the IT Quality Assurance 
Program, regulatory requirements, and Quality Assurance auditing. The ITAS 
Quality Assurance/Control Director is responsible for preparing and 
administering the examination and evaluating the results. 

Continued proficiency of  Quality Control Coordinators shall be maintained 
through active participation in Quality Assurance audits and the preparation 
and the review of Quality Assurance documents. Evaluation of Quality Control 
Coordinator proficiency shall be conducted on a yearly basis by the Director, 
ITAS OAK. 
maintain proficiency through active participation as above, formal 
requalification by the ITAS O A K  Director shall be required. This 
requalification will consist of: 

If a previously certified Quality Control Coordinator fails to 

-. 

Re-examination 

Satisfactory participation in at least one Quality Assurance audit of 
an IT  laboratory or project 

Additional training and/or experience as deemed necessary by the ITAS 
O A K  Director. 

Formal certification and the annual evaluation of QC Coordinators shall be 
documented and maintained by the Director, ITAS OAK. 

16.4 OUALIFICATION AND TRAINING RECORDS 
Each laboratory employee shall have a Personnel Qualifications Record as shown 
in Figure 16-2. 
assurance procedures For uhich the employee is qualified, the dates of 
qualification and renewal, and the approval signature. Other qualification 
and training documents include: 

The record shall be documented with technical and quality 

Personnel resumes 
Record of observation on a sample preperation procedure 
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Quality assurance examinations 

Professional certificates 

Results of qualifying sample sets 

Attendance records of training sessions 

Internal training certificates of qualifications. 

The QC Coordinator is responsible for maintaining the personnel qualifications 
and training records as quality documents in the Quality/Operations record. 
system Category N. The ITAS QA/C Director maintains the training file for all 
ITAS QC Coordinators. 
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ITAS QA HANUAL 

C LOSS A R Y 

This glossary is intended to provide standard definitions for  terms in common 
use in ITAS Laboratories. 

Absolute Method 

nethod in which characterization is based entirely on physical (absolute) 
defined standards. 

Accuracy 

The degree of agreement of a measurement (or an average of measurements 
of the same thing), X ,  with an accepted reference or true value, T, 
usually expressed as the difference between the two values, X - T, or the 
difference as a percentage of the reference or true value, lOO(X - T)/T, 
and sometimes expressed as a ratio, X/T. Accuracy is a measure of the 
bias inherent in the system. 

A1 iquo t 

A measured portion of a saaiple taken for analysis. 

Analysis Matrix Spike 

A sample created by spiking target analytes into a prepared portion of a 
sample just prior to analysis. 

Arithmetic Mean (Cm for populations, X for samples) 

The most comonly used measure of central tendency, commonly called the 
"average". The sum of all the values of a set divided by the number of 
values in the set. 

Audit 

A documented activity performed in accordance with written procedures o r  
checklists to verify, by examination and evaluation of objective 
evidence, that applicable elements of the quality assurance program have 
been developed, documented and effectively implemented in accordance with 
specified requirements. An audit should not be confused with 
surveillance or inspection. 

Bias 

A systematic (consistent) error in test results. The difference between 
the population-mean and the true or reference value, or as estimated t'rom 
sample statistics, the difference between the sample average and the 
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reference value. 

Blind Replicate 

A blind replicate sample is a duplicate sample which has been introduced 
as a separate sample by the Quality Control Coordinator during the log-in 
process or prior to analysis; it is not known to be a replicate sample 
when the analyst receives it (blind). 

Bulk Sampling 

Sampling of a material that does not consist of discrete, identifiable, 
constant units, but rather of arbitrary, irregular units (i.e., 
insulation material, asbestos tiles). 

Calibration 

Establishment of a relationship between various calibration standards and 
the measurements of them obtained by a measurement system, or portions 
thereof. The levels of the calibration standard should bracket the range 
of levels of uhich actual measurements are to be made; or the act of 
making a scheduled comparison of instrument performance against national 
standards for instruments uhich measure physical pararreters, such as 
mass, time, and temperature. This type of calibration is independent of 
use in specific analyses and projects. 

Calibration Check Compounds (CCC) 

Target compounds used to evaluate the calibration stability (precision) 
of the CC/HS system. 
in the USEPA'S Contract Laboratory Program (CLP) protocol. 

Maximum percent deviations of the CCCs are defined 

Calibration Standard 

A standard used to quantitate the relationship between the output of a 
sensor and a'property to be measured. Calibration standards should be 
traceable to Standard Reference Materials or primary standard. 

Certified Reference Material (CRH) 

A reference material accompanied by a certificate issued by an 
organization generally accepted as technically capable to do so. 

Chain-Of-Custody 

A system of documentation to demonstrate physical custody and 
traceability of samples to provide defensible, scientifically sound data, 
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Certificate of Analysis 

An ITAS form for reporting analytical results. 

Checkprint 

Copy of raw data or data report on which data is reviewed (checked), 
initialed or signed, and dated. 

Check Standard Analyses 

A midpoint standard or check standard analyzed with each group of samples 
to verify the standard curve. 

Chemical Calibration 

Relation of response of a measurement system to the concentration or 
amount of analyte of concern. 

Coefficient of Variation (Relative Standard Deviation) 

A measure of precision (relative dispersion). It is equal to the 
standard deviation divided by the mean and multiplied by 100 to give a 
percentage value. 

cv (RSD) : 2 x 100 for a sample group 
X 

Collaborative Tests (or Studies) 

The evaluation of a new analytical method under actual working conditions 
accomplish by the participation of a number of typical or representative 
laboratories in analyzing portions of carefully prepared homogeneous 
samples. 

Collocated Samples 

Independent samples collected in such a manner that they are equally 
representative of the variable(s1 of interest at a given point in space 
and time. 
variability. 

The results will include sampling as uell as anlaytical 

Comparability 

A measure of the confidence with which one data set can be compared to 
another. 
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Comparative Method 

Method in which characterization is based on chemical standards (i.e., 
comparison with such standards). 

Cmleteness 

The amount of valid data obtained from a measurement system compared to 
the amount that was expected to be obtained under correct normal 
operations, to fully evaluate and understand the system under optimum 
conditions; usually expressed as a percentage. 

Composite 

A sample composed of two or more increments. 

Confidence Coefficient 

The chance or probability, usually expressed as a percentage, that a. 
confidence interval has of 'including the population value. 

Confidence Interval 

A value interval that has a designated probability (the confidence 
coeff icient 1 of including some defined parameter of the population. 

Confidence Limits 

The outer boundaries of a confidence interval. 

Continuing Calibration 

Analytical standard run every 12 hours to verify the calibration of the 
CC/nS system. 

Contract Laboratory Program CCLP 

USEPA Superfund contract-required analytical methods and QC criteria. 

Corrective Action 

A measure taken to correct a deficiency and to minimize the possibility 
of recurrence. 

Correlation Coefficient 

A number between - 1  and 1 that indicates the degree of linear 
relationship between two sets of numbers. 



ITAS QAH 
Section No. "Glossary" 
Revision No. 1 
Date: February 1 ,  1988 
Page 5 of 23 

Data Quality Objectives 

The precision, accuracy, representativeness, completeness and 
comparability goals to be achieved for a particular data s e t  or project. 

Data Validation 

A systematic effort to identify any outliers and/or errors, and thereby 
cause deletion or flagging of suspect values fOF investigation. 
provide valid data to the user and to demonstrate that numerical 
computation of data is correct and that it is correctly reported. 

To 

Data Verification 

The steps taken uithin an analytical laboratory so that reported results 
correctly represent the analyses performed. 

Decafluorotriphenylphosphine (DFTPP) 

- Compound chosen to establish mass spectral tuning performance for semi- 
volatile analysis by CC/MS. 

Deficiency 

- .  An unauthorized deviation from accepted psocedures, practices, or 
standards; or  a defect in an item that could lead to degradation o f  
quality . 

,. Degrees of Freedom 

The number of independent deviations used in calculating an estimate o f  
the standard deviation. 

Duplicate Sample Analyses 

Duplicate analyses (different aliquots of the same sample) are performed 
to evaluate the precision of an analysis. 

Error 

The difference between an observed or measured value and its true value, 
or the probability interval that contains the systematic and random error 
with 1-Cs confidence. 

External Reference Material (ERH) 

A reference material provided by someone other than the end-user 
laboratory. 

MAN : PH-CLOS( 5 1 
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F i e l d  Blank 

A blank tha t  is p r e p a r e d ,  handled ,  and ana lyzed  i n  t h e  same manner as 
normal c a r r y i n g  a g e n t s  e x c e p t  that it  is n o t  exposed t o  the  m a t e r i a l  to  
be s e l e c t i v e l y  c a p t u r e d  d u r i n g  sample c o l l e c t i o n .  

F i e l d  Hatrix S p i k e  

A sample created by s p i k i n g  t a r g e t  a n a l y t e s  i n t o  a p o r t i o n  of a sample i n  
the f i e l d  a t  the p o i n t  of sample a c q u i s i t i o n .  

Geometric Hean 

The nth root of t h e  p r o d u c t  of a l l  v a l u e s  i n  a set of n v a l u e s  or t h e  
a n t i l o g a r i t h m  of the arithmetic mean of t h e  l o g a r i t h m s  of a l l  t h e  v a l u e s  
of a set of n v a l u e s .  
l o g a r i t h m s  of a set of v a l u e s  are n e a r l y  normally ( G a u s s i a n )  d i s t r i b u t e d ,  
such as is t h e  case of much p o l l u t i o n  data. 

The g e o m e t r i c  mean is g e n e r a l l y  used when t h e  

Grade A S t a n d a r d  

Atomic weight  s t a n d a r d .  

Grade B S t a n d a r d  

Ultimate s t a n d a r d  - a b s u b s t a n c e  which can be p u r i f i e d  t o  v i r t u a l l y  Grade 
A. 

Grade C S t a n d a r d  

Primary s t a n d a r d  - connnercial ly  p u r i f i e d  to  a p u r i t y  of 100 C= 0.02%. 

Grade D S t a n d a r d  

Working s t a n d a r d  - commercial ly  a v a i l a b l e ,  p u r i t y  of 100 C= 0.05%.  

Grade E S t a n d a r d  

Secondary s t a n d a r d  - of lower p u r i t y ,  s t a n d a r d i z e d  a g a i n s t  Grade C 
material . 

Gross Sample (also c a l l e d  Bulk Sample,  Lot Sample) 

One or  more increments  of material taken  from a l a r g e r  q u a n t i t y  ( l o t )  of  
material for a s s a y  or  record purposes .  

Homogeneity 

The d e g r e e  t o  which a p r o p e r t y  or s u b s t a n c e  is randomly d i s t r i b u t e d  
throughout  a m a t e r i a l .  Homogeneity depends on t h e  s ize  of t h e  u n i t s  
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under consideration. Thus a mixture of two minerals may be inhomogeneous 
at the molecular or atomic level, but homogeneous at the particulate 
level. 

Hazardous Substance List 

I DL 

A USEPA Superfund list of chemicals whose presence is to be tested in 
each sample received for CLP analysis. It includes the Priority 
Pollutants plus other connnonly-occurring chemicals found at hazardous 
uaste sites. 

Instrument Detection Limit - the smallest signal an instrument can 
reliably detect. 

Increment 

An individual portion of material collected by a single operation of a 
sampling device from parts of a lot separated in time or space. 
Increments may be either tested individually or combined (composited) and 
tested as a unit. 

Individuals 

Conceivable constituent parts of the population. 

Initial Calibration 

Analysis of analytical standards for a series of different specified 
concentrations: used to define the linearity and dynamic range of the 
response of an instrument to the target compounds. 

Internal Reference Material (IRH) 

A reference material developed by a laboratory for its own internal use. 

Internal Standards 

Compounds added to every standard, blank, matrix spike, matrix spike 
duplicate, sample ( f o r  VOAs), and sample extract' ( f o r  semi-volatiles) at 
a known concentration, prior to analysis. Internal standards are used as 
the basis for quantitation of the target compounds by GC/MS. 

Laboratory Matrix Spike 

A sample created by spiking target analytes into a portion of a sample 
when it is received in the laboratory. 
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Laboratory Sample 

A sample, intended for testing or analysis, prepared from a gross sample 
or otherwise obtained. 
of the gross sample. 
the course of reducing the quantity. 

The laboratory sample must retain the composition 
Often reduction in particle size is necessary in 

Laboratory-Specific Attachment 

Documents supplementary or alternative implementing practices and 
services of a specific laboratory; for the specific laboratory, becomes 
incorporated uith ITAS Quality Assurance Uanual. 
Attachments to the Quality Assurance Manual are prepared for three 
purposes : 

Laboratory-Specific 

If an individual ITAS laboratory provides services that are unique to 
that laboratory, the service and necessary Quality Assurance 
requirements will be described in an attachment. 

Certain aspects of laboratory operations discussed in the Quality 
Assurance &nul are dependent upon laboratory facilities. 
Assurance activities much as preventive maintenance, calibration, and 
data verification are functions of the equipment in a specific 
laboratory. 
document their specific operations. 
are adopted as part of the Ouality Assurance Manual for the preparing 
laboratory. 

Quality 

Attachments will be prepared by each laboratory to 
Laboratory-Specific Attachments 

A specific laboratory may perform certain actions in accordance with 
an alternate, approved technique to that presented in the ITAS QA 
Manual. 

LOD 

Limit of Detection - smallest concentrationlamount of analyte that can be 
reliably reported as found/detected in a material/sample. 

Lot 

A quantity of bulk material of similar composition whose properties are 
under study . 

Lot Size (N) 

The number of units in a particular lot. 

Lot, Batch 

A definite quantity of samples collected under conditions that are 
considered uniform. 
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Macro Method 

Method requiring more than milligram amounts of sample. 

Manuals of Practice 

Detailed discussions of specific technical subfects. 
infomation related to technical topics discussed in the Quality 
Assurance Manual. For example, a Manual of Practice for the field 
collection, preservation, and shipment of samples to ITAS laboratories 
provides specific uniform direction to IT personnel. 

Provides detailed 

Matrix 

The predominant material in which the analyte(s1 of primary interest is 
found in the sample to be analyzed. A sample matrix is usually either 
uater or soil/sediment. Matrix is not synonymous with phase (liquid or 
sol id ) . 

r 
I. 

5 Matrix Effect 
t 

Haterials in a sample cause interferences in measurement of analytes and 
QC parameters which prevent the acquisition of acceptable results. 

.. 
. Matrix Spike 

- 

Aliquot of a matrix (water or soil) fortified (spiked) with known 
quantities of specific compounds and subjected to the entire analytical 
procedure in order to indicate the appropriateness of the method for the 
matrix. 
calculated. 

- .  

The percent recovery for the respective compound(s) will then be 

Matrix Spike Duplicate 

A second aliquot of the same matrix as the matrix spike (above) that is 
spiked in order to determine the precision of the method. 

HDL 

Method Detection Limit - smallest concentration/amount of analyte a 
method can reliably detect, wherever located; when the sample containing 
the analyte is processed through the entire preparation and analysis 
procedure. The minimum concentration of an analyte that can be reported 
with 99% confidence to,have a value that is above zero. The HDL is 
operationally defined as: 

MDL = st (n-1, 1- a = 0.99) 
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Uhere s t the standard deviation of a minimum of 7 measurements of a 
solution containing the analyte at a concentration near the lowest 
standard recommended in the method and 

(n-1,l- = 0.99) = the student's t value for a one-tailed test at 
the 99% confidence level and n-1 degrees of freedom. 

Mean 

The arithmetic mean is a measure of control tendency; it is equal to the 
sum of the observed values divided by the number of observations. 
call "average". 

Also 

Measurement 

The process or operation of ascertaining the extent, degree, quantity, 
dimensions, or capability with respect to a standard. 

Med ian 

The middle value of a set of.data when the set of data are ranked in 
increasing or decreasing order. 
the set, the median is the arithmetic average of the two middle values. 

If there are an even number of values in 

Method 

An assemblage of techniques. 

Method Blank 

An analytical control consisting of all reagents, which may include 
internal standards and surrogate standards, that is carried through the 
entire analytical procedure. 
level of laboratory background contamination. A method blank is a volume 
of deionized, distilled laboratory water for water samples, or a purified 
solid matrix for soil/sediment samples. 

The method blank is used to define the 

Micro Method 

Method requiring milligrm, or smaller qounts of sample. 

Mode 

The value or values occurring most frequently in a set or sample of data. 
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Hodif ied Method 

A standard or reference method which has been changed to meet project or 
matrix requirements. 

Nonconformance 

Any event which is beyond the limits established for laboratory 
operation. A deficiency in characteristic, documentation, or procedure 
sufficient to render quality of an item unacceptable or indeterminate. 

Observed value, Observation, 'or Variate ( X ) 

The particular designated value of a characteristic; for example, 
X444C 1555 , X444C2555, X444C3555 , and so on. 

Operational Calibration 

Routinely performed 
of a standard curve 
spectrophotometer. 
instrument systems. 

Outlier 

as part of instrument usage, such as the development 
for use with'an atomic absorption 
Operational calibration is generally performed for 

An extreme value that statistically does not belong to the group of 
values with which it is associated. 

Parameter 

A constant or coefficient that describes some characteristic of a 
population (e.g., standard deviation, mean, regression coefficients). 
Also, a chsica? "Ying Geasured, i.e., an analyte. 

Percent Difference 

If two independent measurements of the,same characteristics are 
available, it is convenient to use the percent difference instead of the 
coefficient of variation. 

Percent'Difference = Ix-xl ( x  + x 100 = x 100 
K 

Percent Hoisture 

An approximation of the amount of water in a soil/sediment sample made by 
drying an aliquot of the sample at 105°C.  
determined in this manner also includes contributions from all compounds 
that may volatilize at 105"C, including water. 

The percent moisture 

MAN : PM-CLOS( 1 1 1 
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Percent Recovery (ZR 1 

The results of spiked samples are used to calculate this quality control 
parameter for accuracy evaluation. 

x 100; observed concentratlon spiked sample - sample concentration 
true spike concentration %R = 

Performance Audit 

Planned independent sample checks of actual output made on a random basis 
to arrive at a quantitative measure of the quality of the output. 
Conducted on an ongoing basis within the laboratory by the Quality 
Control Coordinator. These audits are reported to the Laboratory 
Uanager . 

Periodic Calibration 

Performed at prescribed intervals for equipment, such as balances and 
ovens. In general, equipment uhich can be calibrated periodically is.a 
distinct, singular purpose unit and is relatively stable in performance. 

Population 

A generic term denoting any finite or infinite collection of individual 
things, objects, or events in the broadest concept an aggregate 
determined by some property that distinguishes things that do and do not 
belong. 

Pre-Award Survey 

On-site inspection, review, and discussions w i t h  prospective contractors 
at their facilities. Discussions would normally include, but not be 
limited to, the proposed project plan, personnel, procedures, schedule, 
and facilities. 

Precision 

A measure of mutual agreement (or variability) among individual 
measurements of the same property, usually under prescribed similar 
conditions. Precision is most desirably expressed in terms of the 
standard deviation but can be expressed in.terms of the variance, range, 
or other statistic. 

Preventive Maintenance 

An organized program, within ITAS laboratories, of actions (such as 
equipment cleaning, lubricating, reconditioning, adjustment and/or 
testing) taken to maintain proper instrument and equipment performance 

.\ 
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and to prevent instruments and equipment from failing during use. 

Primary Standard 

A material having a known property that is stable, that can be accurately 
measured or derived from established physical or chemical constants, that 
is readily reproducible and which can be accepted (within stated limits) 
and used without question to establish the same value of another 
substance or  item. 

Procedure 

Detailed instructions to permit replication of a method. 

Proficiency Testing 

Special series of planned tests to determine the ability of field 
technicians or  laboratory analysts who normally perform routine 
analyses. 
criteria, or for relative comparisons among the data from a group of 

The results may be used for comparison against established 
.. . ",. . . .... 

- technicians or analysts. 
. .  :.. 

Project-Specific Manuals 

A manual that describes analytical and/or Q A  procedures required by a ,  
.,. . - ~  ,. regulatory agency or by contract. It may supplement or change Quality 

Assurance and/or Quality Control practices for specific project. ... I .  . . .  . 

.,. , 

Protocol 

Methodology specified in regulatory, authoritative, or contractual 
situations . 

Purge and Trap (Device) 

Analytical techniques (device) .used to isolate volatile (purgeable) 
organics by stripping the compounds from water or soil by a stream of 
inert gas, trapping the compounds on a porous polymer trap, and thermally 
desorbing the trapped compounds onto the gas chromatographic column. 

Oualification (Personnel) 

The characteristics of abilities gained through education, training or 
experience, as measured against established requirements, such as 
stanaards or tests, that qualify an individual to perform a required 
function. 
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Quality 

The totality of feature and characteristics of  a product or service that 
bears on its ability to satisfy a given purpose. Absence of defects. 

Qual1 ty Assurance 

The overall controls imposed upon laboratory operations. 
to procedures by which one ascertains that individual measurements are 
good enough for their intended purpose. Included are all actions taken 
by personnel, and the documentation of laboratory performance as 
specified in the Quality Assurance Program. 
quality planning, quality assessment, and quality improvement efforts of 
various groups in an organization to enable operations to meet user 
requirements at an economic level. 

The name given 

A system for integrating the 

Quality Assurance Manual 

An orderly assembly of management policies, objectives, principles,.and 
general procedures by which ITAS outlines how it intends to produce 
quality data. The Quality Assurance Manual defines the ITAS Quality 
Assurance Program. 
Assurance and Quality Control, both administrative and technical. 
However, it is not intended that the Manual provide in-depth technical 
discussion. The Quality Assurance Manual has precedence in policy 
matters over all other ITAS quality-related documents. The Manual is 
applicable to and provides direction for all ITAS analytical 
laboratories. 

The Manual discusses all aspects for Quality 

Quality Assurance Project Plan 

An orderly assembly of detailed and specific procedures by which an 
agency or laboratory delineates hou it produces quality data for a 
specific proJect or measurement method. A USEPA-specif ied 16-element 
format is used to present the information for client and/or regulatory 
agency approval, prior to beginning field/laboratory work. 

Quality Control 

The daily, specific actions taken within the laboratory to verify sample 
integrity, performance of analyses, data processing, and record 
maintenance. A system of inspections, testing, and remedial actions 
applied to a process or operation so that, by inspecting a small portion 
(a sample) of the product currently produced, an estimate can be made of 
its quality and whether or not, or what if any, changes need to be made 
to achieve or maintain a predetermined or required level of quality. 

QC Check Sample 

A reference matrix containing known concentrations of parameters of 
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interest. If prepared in the laboratory, it is made using stock stanurd 
solutions independent of those used for calibration. 
these parameters do not meet acceptance criteria concentrations are 
taken. 

If the results of 

Random Error 

Variations of repeated measurements that are random in nature and 
individually not predictable. 

Random Samples 

Samples obtained in such a manner that all items or members of the lot, 
or population, have an equal chance o f  being selected in the sample. 

Range (R) 

The difference between the largest and smallest numbers in a set of 
numbers. 

Range, Relative (RR) 

The range divided by the mean of a particular set of numbers. 

' Raw Data 

All documentation associated with the original recording of anlaytical 
results pertinent to a specific sample or set of samples. 
include laboratory worksheets, calculation forms, instrument-generated 
output, analyst notes, etc., from sample receipt through final reporting. 

This may 

Reagent Blank 

Sample composed of materials (water, etc.) which will be added to client 
samples and analyzed. 
levels affecting these sample results, corrective actions must be taken. 

If contaminants are found in the reagents at 

Reagent Water 

Water in which an interferent is not observed at or above the minimum 
quantitation limit of the parameters of interest. 01193 ASTM Type I 1  
reagent water specifications are: 

Maximum H in imum 
Maximum Electrical Electrical Minimum Color 
Total Conductivity Resistivity Retention Time 

Grade Matter at 25OC at 25OC of KMnO 
of Water (mg/1) ( mho /cm 1 ( M  ohms/cm) (min) 

Type 11 0.1 1 .o 1 .o 60 
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Reconstructed Ion Chromatogram (RIC) 

A mass spectral graphical representation of the separation achieved by a 
gas chromatograph; a plot of total ion current versus retention time. 

Recovery 

A determination of the accuracy of the analytical procedure made by 
cofnparing measured values for a fortified (spiked) sample against the 
known spike values. Recovery is determined by the following equation: 

measured spiked value - unspiked value looz SRec = known spiked value 

Reference Haterial (RM) 

Substance in which one or more properties are established for use to 
calibrate or verify a measurement. 

Reference Method 

A method of known and demonstrated accuracy. 

Regression Coefficients 

The quantities describing the slope and intercept of a regression line. 
Intercept ( 6 for populations, bo for samples), Slope ( B 1  for 
populations , Obl for samples 1.  

Regression Line or Equation 

The function that indicates the regression relationship. 
X = + T for populations, and X : b + b T for samples. 

For example; 

Relative Error 

An error expressed as a percentage of the true value or accepted 
reference value. 

Relative Percent Different (RPD) 

Statistic for evaluating the precision of a replicate set. 
results D, and D2: 

For replicate 

D l -  

D 1 +  D2 
RPDI = D 2 X  100% 

2 
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Relative Response Factor (RRF) 

A measure of the relative mass spectral response of an analyte compared 
to its internal standard. 
analysis of standards and are used in the calculation of concentrations 
of analytes in samples. 

Relative Response Factors are determined by 

RRF is determined by the following equation: 

Ax 'is RRP = A X - 
is cx 

Where A = area of the characteristic ion measured 
C = concentration 
is = internal standard 
x = analyte of interest 

Relative Standard Deviation 

See Coefficient of variation. 

Repeatability 

- The precision, usually expressed as a standard deviation, measuring the 
variability among results of measurements at different times of the same 
sample at the same laboratory. 
since within-day repeatability would be expected to be smaller than 
between-day repeatability. 

The unit of time should be specified, 

Replicability 

The precision, usually expressed as a standard deviation, measuring the 
variability among replicates. 
conr'idence limit for the difference between two replicates as discussed 
above. 

It could also be expressed as an upper 

Replicated Sample 

A sample that has been divided into tuo or  more portions, at some step in 
the measurement process. Each portion is then carried through the 
remaining steps in the measurement process. 

Replicates 

Repeated but independent determinations of the same sample, by the same 
analyst, at essentially the same time and same conditions. 
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Representative Sample 

A sample taken to represent a lot or population as accurately and 
precisely as possible. 

Representativeness 

The degree to which data accurately and precisely represent a 
characteristic of a population, parameter variations at a sampling point, 
or an environmental condition. 

Reproducibility 

The precision, .usually expressed as a standard deviation, measuring the 
variability among results of measurements of the same sample at different 
laboratories. 

Resolution (aka Separation) 

The separation between peaks on a chromatogram; calculated by dividing 
the height of the valley between the peaks by the peak height of the 
smaller peak being resolved, multiplied by 100. 

Routine Hethod 

Procedure used in measurement of an analyte. 
other adjectives since no degree of reliability is implied. 

It must be qualified by 

Sample (Statistical) 

A subset or group of objects or things selected from a larger set, called 
the "lot", or "population". It may consist of an individual or groups of 
individuals. A portion of material to be analyzed that is contained in 
single or multiple containers and identified by a unique sample number. 

Sample Average 

Same as arithmetic mean. 

Sample Size (n) 

The number of units in a sample. 

Secondary Standard 

A material having a property that is calibrated against a primary 
standard . 
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Segment 

A specifically demarked portion of a lot, either actual or hypothetical. 

Semi-volatile Compounds 

Compounds amenable to analysis by extraction of the sample with an 
organic solvent. Used synonymously with Base/Neutral/Acid (BNA) 
coapounds . 

Spiked Sample 

A normal sample of material (gas, solid, or liquid) to which is added a 
known amount of some substance of interest. 
unknown to those analyzing the sample. 

The extent of the spiking is 

Split Sample 

A sample divided into two portions, one of which is sent to a different 
organization or laboratory and subjected to the same environmental 
conditions and steps in the measurement process as the one retained in- 
house. 

' 

Standard Analysis 

An analytical determination made with known quantities of target 
compounds; used to determine response factors. E ,  

3 

Standard Deviation 

The square root of the variance of a set of values: - 
A measure of the dispersion about the mean of the elements in a 
population. 

Standard deviation(s1 

A measure of the dispersion about the average of' the elements iri a 
sample. An estimate of the standard deviation of a population. 

Standard Method 

A method of known and demonstrated precision issued by an organization 
generally recognized as competent to do so. 
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Standard Operating Procedures 

Written, detailed documents describing the performance of routine 
laboratory tasks. 
to perform tasks and whose to verify their correctness; they are 
sufficiently detailed to provide data of known quality and integrity, 
uith a minimum loss of data due to out-of-control situations. 
provide for documentation to record the performance of all tasks and 
their results, and demonstrate the validation of the data each time the 
data are recorded, calculated, or transcribed. SOPS address the 
following major elements upon which analytical quality depends: 

They specify what is done, whose responsibility it is 

They also 

Organization and personnel 
Facilities and equipment 
Analytical methodology 
Sample custody procedures 
Quality control 
Data handling. 

Standard Reference Material (SW) 

A material produced in quantity, of which certain properties have been 
certified by the National Bureau of Standards (NBS) or other agencies to 
the extent possible to satisfy its intended use. 

Standardization 

The establishment of the value of a potential standard uith respect to an 
established or known standard. 

Stat is t ic 

A constant or coefficient that describes some characteristic of a sample. 
Statrstics are used to estimate parameters of populations. 

Statistical Control Chart 

A graphical chart uith statistical control limits and plotted values 
(usually in chronological order) of some measured parameter for a series 
of samples. 

Strata 

Segments of a lot that may vary with respect to the property under study. 

Stratified Sample 

A sample consisting of various portions that have been obtained from 
identified subparts o r  subcategories (strata) of the total lot, or 
population. Within each category or strata, the samples are taken 
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randomly to obtain a more representative Sample than that which might 
otherwise be obtained by a completely random sampling. 

Su bsamp 1 e 

A portion taken from a sample. 
a gross sample; similarly, a test portion may be a subsample of a 
laboratory sample. 

A laboratory sample may be a subsample of 

Surrogate Standard Analyses 

A sample is fortified with surrogate spiking compounds before purging or 
extraction to monitqr preparation and analysis of samples. 

Surrogates (Surrogate Standard) 

Compounds added to every blank, sample, matrix spike, matrix spike 
duplicate, and standard: used to evaluate analytical efficiency by 
measuring recovery. Surrogates are brominated, fluorinated, or 
isotopically labelled compounds not expected to be detected in 
environmental media. 

3 Surveillance - 0   review (monitoring) or 
verifying that an action 

observation of ongoing work for the purpose of 
has been accomplished as specified. 

'' System Audit 

A systematic on-site qualitative review of facilities, equipment, 
training, procedures, recordkeeping, validation, and reporting aspects of 
total (quality assurance system to arrive at a measure of the capability 
and ability of the system. 
the Quality Control Coordinator or the ITAS Quality Assurances/Control 
Director. 

Performed on a scheduled, periodic basis by 

System Perfomnce Check Compounds (SPCC 1 

Target compounds designated to lnonitor chromatographic performance, 
sensitivity and compound instability or degradation on active sites. 
Hinimum response factor criteria for the SPCCs are defined in the USEPA's 
CLP GC/MS protocols. 

Systematic Error 

The condition of a consistent deviation of the results of a measurement 
process from the reference or known level. 
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Target Analyte Spiking 

Spiking with the analyte that is of basic interest in the environmental 
sample. 

Technique 

Physical or chemical principle for characterizing materials of chemical 
systems. 

Tentatively Identified Compounds (TIC) 

Compounds detected in GC/US analysis of samples that are not target 
compounds, internal standards or surrogate standards. Up to 30 peaks 
(those greater than 10% of peak areas or heights of nearest internal 
standards) are subjected to mass spectral library searches for tentative 
identification. 

Traceability of Data 

"he entire chain of acquired data from the original acquisition effort 
through to the final tabulation, synthesis, reduction and storage 
activity will be clearly documented in a fashion which will allow 
complete reconstruction. 

Traceability of Instrumentation 

All equipment used in the derivation of data during the conduct of 
project activities either in the field or during laboratory efforts shall 
be designated by a unique identification number. 
turn be indexed into a system which specifically designates all devices 
and instrumentation employed by a particular measurement unit and will in 
turn specify usage and performance periods associated with the identified 
instrument or device. 

This number will in 

Traceability of Samples 

During all environmental monitoring field efforts, acquired samples will 
be assigned specific and unique identification numbers, and such numbers 
shall be accompanied by documentation which clearly identifies all 
parameters associated with sample acquisition. 

Traceability of Standards 

All measurement activities which utilize standards for calibration 
purposes must have reliable and documented evidence as to the 
verifiability of standards used. 

In this context, all calibration standards must be validated against 
primary standards such as those available from the National Bureau of 

MAN : PM-CLOS( 22 
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Standards (NBS) o r  From other primary sources. 

Trip Blank Analyses 

Trip blanks will be prepared by filling two VOA vials with organic-free 
water and shipping the blanks with each field kit (group of samples). 
Trip blanks accompany the sample bottles through collection and shipment 
to the laboratory and are stored with the samples. 
indicate possible contamination of the samples, 
nature and extent of the contamination, the samples may either be 
corrected for the trip blank concentration or the sources re-sampled. 

IF the trip blanks 
depending upon the 

Verification 

An act of confirming and substantiating .that an activity or condition has 
been implemented in conformance with the specified requirements. 

A. .. , 
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Ob M A N A O E M B ~  po SITION 

IT Corporation is committed to providing quality services for 
environmental management: services which meet the needs of our 
clients, satisfy regulatory requirements, and are commensurate 
with the current state of the art. 

To satisfy our clients' quality objectives, to meet regulatory 
requirements, and to comply with IT Corporate-wide requirements, 
IT Analytical Services (ITAS) has adopted a comprehensive Quality 
Assurance Program. 
apply to every employee at every level within ITAS: they are 
fundamental to the way we do business and to the services we 
provide. 

The principles and practices of the Program 

The ITAS Quality Assurance Manual ( O M ) ,  along with this ITAS 
Mixed Waste Laboratory Specific Attachment (ISA), defines the 
overall statement of Program policy for the Mixed Waste 
Laboratory. The ITAS QA Manual, this Specific Attachment and 
their companion Program document8 provide both guidance to ITAS 
Mixed Waste personnel in fulfilling their responsibilities, and 
serve as a statement of the laboratory's commitment to quality to 
external parties. 

Implementation of the Program is the responsibility of all ITAS 
Mixed Waste personnel. 
and authority to insist that the88 responsibilities are met, and 
that the principles and practices of the Program are followed and 
implemented. 

Management at every level has the duty 

The Quality Control Coordinator (QCC) assures that the Program 
operates on a day-to-day basis as intended. 
authority and duty to stop work if and when necessary to satisfy 
Program requirements. 

The QCC has the 

To verify that the Quality Assurance Program is successfully 
implemented, the laboratory is independently audited regularly by 
the ITAS Director of Quality Assurance and Compliance, who is 
directly responsible to the Vice President, Analytical Senrices. 
In addition, the laboratory is subject to additional audits by 
the corporate Director of Quality and Compliance, and by various 
regulatory authorities and other outside agencies. 

Michael J. Smith 
Vice President 
Analytical Services 
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XW1.0 INTRODUCTION 

Criteria for Quality Assurance practices within International 
Technology Analytical Services (ITAS) laboratories are documented 
in the IT Analytical Services Quality Assurance Manual (QAM). 
The ITAS QAM was written to encompass all analytical laboratories 
within IT Corporation. The purpose of the ITAS QApn is to assure 
uniform Quality Assurance practices among all IT laboratories: 
individual laboratory practices may vary, but can never be less 
restrictive. 

The ITAS Oak Ridge, Tennessee (Mixed Waste) Laboratory has 
written a nlaboratory-specificl* manual. This manual is an 
attachment to the ITAS QAM. 
Assurance Program, this attachment is a supplement to, and is 
incorporated with, the ITAS Quality Assurance Manual to provide 
the Quality Assurance Program for the Oak Ridge (Mixed Waste) 
Laboratory operations (ITASMWL) . 

As required by the ITAS Quality a 

For the Mixed Waste laboratory operations, the ITAS Quality 
Assurance Manual and this attachment have been prepared to 
fulfill the policies of IT Corporation, the requirements of the 
US EPA, the State of Tennessee, and applicable sections of 
ANSI/ASME NQA-1 and US NBC Regulatory Guide 4.15. 

Mwl.l Format of the Attachment 

The laboratory-specific attachment is formatted in the same 
manner as the ITAS Quality Assurance Manual so that personnel in 
Mixed Waste laboratory operations can readily merge the 
requirements of the ITAS QAM and this document. Section headings 
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for both documents are the same with the exception that this 
attachment uses the section prefix MW so that attachment sections 
are clearly identified. 

The attachment is not meant to be a self-standing document, the 
ITAS Manual must be included with the attachment to fully 
describe the laboratory-specific Quality Assurance Program. 
attachment includes only those sections of the ITAS Quality 
Assurance Manual which must be supplemented for full 
documentation of a specific activity, or which provide for the 
parallel implementation of Quality Assurance practices. In the 
event that the attachment describes an alternative means for 
implementation, when compared with the manner prescribed in the 

The 

ITAS Quality Assurance Manual, the implementation described in 
this attachment shall take precedence for Mixed Waste laboratory - 
operations. 
both the ITAS QA Manual and this supplement. 
of the attachment, as prescribed in this Manual is in accordance 
with the requirements of the ITAS Quality Assurance Program. 

Contractual obligations will, of course, supercede 
Review and approval 

Table MW1-1 lists the sections of the ITAS Quality Assurance 
Manual. 
identified along with the applicable sections of ANSI/ASME NQA-1 
and US NRC Regulatory Guide 4.15. If a section is not contained 
in the attachment, the corresponding section in the ITAS Manual 
is adopted without supplement or change. 
listed in Table MW1-1, but are fully identified in the Table of 
Contents. 

The sections contained in this attachment are also 

Subsections are not 
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MW1.2 Document Control. Distribution. and Revision 

The following are supplements to the discussions of Section 1.3 
of ITAS Quality Assurance Manual, and specifics relating to 
Document Control, Distribution, and Revision. 

IdentiPied controlled documents shall ba as follows: ITAS 
Quality Assurance Manual (prepared and controlled through the 
national ITAS Quality Assurance office), the ITAS-Mixed Waste 
Laboratory-Specific Attachment to the Quality Assurance Manual, 
internal Standard Operating Procedures, in-house prepared 
.laboratory data forms, and project-specific manuals. 

MW1.2.1 ResDonsibilities f or Document Pren aration and ADD roval 

The Quality Control Coordinator shall be responsible for the 
.format and content of the laboratory-specific attachment to the 
Quality Assurance Manual. Prior to initial issuance and any 
subsequent major revisions, the LSA shall be reviewed and 
approved at a minimum by the Laboratory Director and the 
Director, ITAS Quality Assurance and Compliance. The Quality 
Control Coordinator shall compile, issue, distribute, and 
maintain the LSA, record the distribution, and review the 
contents on an annual basis. 

a 

Each Group Supemisor shall create or approve all internally 
generated procedures and forms for his/her assigned area of work. 
The Group Supervisor shall be responsible for initially verifying 
the technical accuracy and adequacy of internal procedures and 
forms based on approved external methods and his/her technical 
expertise. 
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All Standard Operating Procedures and their subsequent revisions 
shall be reviewed and approved by the Laboratory Director, 
Laboratory Manager/Technical Director, the Quality Control 
Coordinator, and the Director, ITAS Quality and Compliance. 
reviewer is responsible for assuring that the procedure or form 
is accurate and adequate based on his/her area of expertise. 
QCC shall compile, issue, and distribute Standard Operating 
Procedures. 

the 

Each 

The 

In-house data forms shall be reviewed and approved by the Group 
Supervisor (where applicable), the Laboratory Manager, and the 
Quality Control Coordinator. 
maintaining a list of current forms. 

The QCC is responsible for 

Project-specific manuals shall be reviewed and approved by the 
Laboratory Manager, the Quality Control Coordinator, and the 
Project Manager if the laboratory is a part of a broad-based 
project and if required by contract. 

MW1.2.2 Document Chancre s and R ev isions 

Changes to documents, other than those defined as minor changes, 
shall be considered as major changes and shall be reviewed and 
approved by the same organizations that performed the original 
review and approval unless other organizations are specifically 
designated. 
pertinent background data or information upon which to base their 
approval. 

The reviewing organization shall have access to 

Minor changes shall be defined as those changes that do not 
affect the content or quality of the action being prescribed in 
the document, such as: punctuation or grammatical changes, 
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aesthetic changes or, in the case of data forms, small changes 
made strictly for the convenience of the user that do not affect 
the accuracy or integrity of the document. 

A procedure change form, subject to all review and approval 
criteria as defined above, may be attached to a document to 
reflect policy and procedural changes which become effective 
between revisions. 
the body of the document at the time of the next revision. 

These changes will then be incorporated into 

a . '  



Section N o .  Mfll1.0 

Date: 12/06/89 
Page 6 o f  7 

Revision NO. 1 

Contents of Laboratory-Specific Attachment 
Mixed Waste Laboratory Operations and 

the Applicable Regulatory Guide Requirements 

Sect ions 
of ITAS Lab0 r a to ry ANSI/ASME 

As sur ance - Attachment Supplemental Regula tory 
ReauirementP Guide 4.15a Manua 1 Content Sect ions 

Qua 1 i ty Specific NQA- 1 USNRC 

1.0 Introduction MW1.0 2, 6, 6s-1 c .  3 

2.0 Organization Mw2.0 1, 1s-1 c. 1 
3.0 Standard laboratory 

Practice MW3.0 2 

4.0 Material Procurement 
and Control MW4.0 4 ,  4s-1, 7, 7s-1, 

8, 8s-1 

5.0 Sample Receipt 6 
Initiation of 
Testing Program Mw5.0 8 ,  8s-1, 13, 13s-1 c.5 

6.0 Calibration 
Practices MW6.0 12, 12s-1, 14 C.6.1 

7.0 Preventive 
Maintenance MW7 .O 14 

8.0 Analysis of 
Quality Control 
Samples MU8.0 11 

9.0 Analytical 
Procedures MW9.0 9, 9s-1, 11, 

115-1 

10.0 Data Verification MWlO . o  5 

11.0 Data Reports Hw11.0 

C.6.3 

c.3 

C.6.4, 
C . 8  

12.0 Records Management Mw12.0 17, 17s-1 c.4 
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Sections 
of ITAS Laboratory ANSZ/ASHE 

Assurance Attachment Supplemental Regulatory 
Content Sect ions Reauirements' Guide 4. 1 5 a  Manual 

13 .O Nonconformances 6 

Qual i ty Specific- NQA- 1 USNRC 

~ 

Corrective Action MJ13.0 14, 15, 15s-1, 16 

14.0 Quality Assurance/ 
Quality Control 
Audits MJ14.0 10, 10s-1, 18, 

18s - 1 
15.0 Quality Reports 

to Management MJ15.0 17 

16.0 Personnel Training 
& Qualifications MJ16.0 2, 2s-1,. 2s-3, 

2s -4 

c.9 

c.2 

These columns list the sections and subsections of each regulatory guide a 

corresponding to the sections of the Quality Assurance Manual and the 
attachment describing the appropriate -implementation of the guidelines. e 
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MW2.0 ORGANIZATION 

The Mixed Waste laboratory conforms to the laboratory 
organization specified in the ITAS Quality Assurance Manual, with 
the exceptions noted. In addition, current organizational charts 
are maintained in the quality/operations files. 

MW2.1 ITAS Quality-Related ResDonsibilities Within The 
Laboratom 

* Regional Director 

- Reports directly to the Vice President, IT Analytical 
Services. 

- Provides resources for implementation of the Quality 
Assurance program at each laboratory. 

- Periodically determines the effectiveness of the QA 
Programs at each laboratory. 

- Recommends changes in the QA Program to the ITAS 
Director of Quality Assurance and Compliance. 

* Laboratory Director 

- Reports directly to the Southern Regional Director of 
Analytical Operations. 

- Implements the Quality Assurance Program within the 
laboratory. 

- Periodically determines the effectiveness of the 
Quality Assurance Program in the laboratory. 

Approves Laboratory-Specific Attachments to the Quality 
Assurance Manual and Project-Specific Manuals (QAPPs), 
SOPS, and revisions. 

- 

- Recommends changes in the Quality Assurance Program to 
the ITAS Director of Quality Assurance and Compliance. 

Issues laboratory reports. 
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iintains current laboratory organization chart. 

- Supervises laboratory participation in inter-laboratory 
accreditation and proficiency programs. 

* Laboratory Manager 
- Manages daily laboratory analytical operations and 

supervises Quality Control activities performed as part 
of routine analytical operations. 

- Supervises the preparation and maintenance of 
laboratory records. 

- Oversees the log-in of all samples received, and 
supervises sample storage facilities. 

Defines the instrument preventive maintenance schedule 
and oversees preventive maintenance program. 

- 

* Technical Director 
- Provides technical overview of laboratory activities 

and serves as an I'in-house" consultant for the 
applicability of general Quality Control practices to 
specific needs. 

- Leads the training of analysts in laboratory operations 
and analytical procedures. 

instrumentation and Quality Control procedures, and 
provides recommendations to the Laboratory Manager. 

Superrises the verification of software for data 
processing. 

Recommends standards for Purchasing instrumentation, 
equipment, reagents, gases, and chemicals. 

Defines the calibration program within the laboratory. 

- Evaluates analytical techniques, procedures, 

- 
- 

- 
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* Quality Control Coordinator 
- Coordinates preparation of Quality Control standards, 

arranges insertion of Quality Control samples into the 
laboratory sample stream, and reviews the results. 

Performs statistical analyses utilizing results of QC 
samples analyses to verify that the laboratory is 
meeting stated Quality Sontrol goals. 

Informs the Operations Manager and Group Leaders of 
data which lies outside of acceptable limits. 

Serves as the "focal point1@ for the reporting and 
disposition of nonconfonnances within the laboratory 
and verifies corrective actions for all 
nonconformances. 

- 

- 
- 

Notifies the Technical Director and Laboratory Manager 
of out-of-control situations. 

Reports unresolved nonconformances to the ITAS Director 
of Quality Assurance and Compliance. 

stops production of data in a laboratory area where the 
review of quality control data or procedures shows 
significant problems. 

Assists in the performance of Quality Assurance audits 
and performs Quality Control audits and surveillances. 

Closes findings and recommendations of Quality 
Assurance audits. 

Establishes and supenrises the laboratory Quality 
Assurance training program. 

Maintains current distribution lists for Laboratory- 
Specific Attachments, Project-Specific Manuals, and 
Standard Operating Procedures. 

Reviews a minimum of 5% of all laboratory data after 
analyst cross-checks; if analyst cross-checks have not 
been performed, reviews a minimum of 20% of all 
laboratory data. 
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* Group Supervisors 

- Ensure calibration and preventative maintenance 
are performed as required. 

Perform data validation and final raw data reviews. 

Report out-of-control situations to the QC Coordinator. 

- 
- 
- Review and create in-house data forms. 

Verify technical 
f o m s  

accuracy of internal procedures and 

- Perform analytical procedures and data recording in 
accordance with accepted procedures. 

* Analysts 
- Perform analytical procedures and data recording in 

accordance with accepted methods. 

- Perform and document calibration and preventive 
maintenance of instrumentation, as appropriate. 

- Perform data processing and validation. 

- Immediately report out-of-control situations, 
instrument malfunction, calibration failure, or other 
nonconformances to the Group Leader and Quality Control 
Coordinator, as appropriate. 

- Prepare data summaries f o r  review by the Laboratory 
Manager. 
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MW3.0 LABORATORY PRACTICE 

The Mixed Waste laboratory practices concerning the flow of 
analytical samples are described in Table MW3-1. 
the steps taken and the party responsible fo r  sample movement 
throughout the laboratory system. 

The table shows 

This section serves as an introduction to these functions at the 
ITAS Oak Ridge-Mixed Waste Laboratory and provides an overview of 
them. Each function is discussed in detail in the sections which 
,follow (Sections 4.0 through 16.0, as denoted in Figure MW3-1). 
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TABLE Kw3-1 

Steps of Sample Analysis Flow 
ITAS-Hixed Waste Laboratory 

S t e D  4) DescriDtion 

1 Mixed waste samples 
arrive at ITAS 
ORL 

2 Outer sample container 
screened for 
radiation. 

3 Outer sample container 
is unpacked, sample(s) 
inspected 6 paper- 
work verified for 
completeness. 

4 Individual sample 
containers screened 
for alpha 6 beta 
radiation. 

5 Sample categorized 
based on results of 
Activity 4 

6 Sakple and 
documentation are 
transferred to MJL, 
all paperwork 
is reviewed for 
completeness. 

Documents 
Performed bv Used 

Client & ORL Sample Chain- 

receptionist. Reque s t for 
sample of - CUS tody , 

Analysis. 

Sample handlers Results 
and sample recorded in 
receptionist. logbook & on O R L  

worksheets. 

Sample custodian. Chain-of- 
ORL. Custody , 

Request for 
Analysis 

Sample handler Results 
and sample recorded on 
receptionist. ORL worksheets. 
ORL. 

Health Physicist Sample Chain- 
or Designee Of-Custody & 

ORL worksheets. 

Sample custodians. Sample Chain- 
ORL Of-Custody, 

Request for 
Analysis, ORL 
worksheets. 
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TABLE W3-1 
(Continued) 

Documents 
SteD 1# DescriDtion Performed bv I Used 

7 A project record file 
is prepared, job 
number assigned, all 
sample identification 
placed with sample in 
temporary storage (if 
necessary). 

a Project information is 
recorded into manual 
l o g  6 billing 
information is 
recorded. 

9 Sample is transferred 
to proper containers 
(if appropriate), 
labeled & transferred 
to temporary storage 
area for Group Leader 
determination of 

Sample custodian 
MWL 

Lab management 

Sample hand1 e r s 
6 QC Coordinator 

analytical requirements; 
QC samples may be 
introduced into sample 
stream. 

10 LIW Computer System Samp 1 e handle r s 
is updated with 
project information. 

11 Copies of job Analytical Group 
information are Leaders. 
distributed to 
analytical Group 
Leaders for 
processing. 

Above plus 
the master 
sample l o g  & 
receiving 
form. 

Billing 
information 

Lab project 
file sample 
labels. 
QC Sample 
Tracking 

Manual or 
computer data 
system records. 

Lab project 
file . 
Request for 
Analysis. 
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TABLE W3-1 
(Continued) 

Documents 
S t e D  I De scr iD t ion Perf onned bv Used 

12 Analysts collect Analysts Internal 
samples from storage QC Coordinator custody area 

additional QC samples analyst l og ,  
may be introduced into instrument 
sample stream. maintenance l og ,  

6 perform tests; forms, 

raw data 
sheets. 

13 Analytical data is Analysts or Group Instrument 
reviewed 6 transcribed Leaders. calibration 
onto data reporting log, QC log, 
sheets for typing; raw data 
unacceptable data will package. 
require corrective 
action. 

14 Analytical results to Group baders. Copies of 
Group Leaders on data 
completion of testing reporting 
protocol; second data sheet , 
verification; unacceptable analytical 
data will require data. QWQC 
corrective action. results. 

15 Computer is updated Group Leaders. Computer data 
new information 6 system entry, 
paperwork is placed pape w o  rk to 
in pro j ect file . project f i l e  . 

16 When job is complete, Data Management Data sheets. 
job is logged off of 
active computer job 
file and data is 
entered in project 
file. 

17 >5X of Analytical data Quality Control Raw data summaries 
for report is reviewed. Coordinator. and checklists. 
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TABLE MW3-1 
(Continued) 

Documents 
Used S t e D  41 DescriD tion Performed bv 

18 Analytical report is . Data management Final report 
prepared. 

19 Analytical data report Lab management. Final Report. 
reviewed & signed 
by Lab Manager. 

20 Sample is retained Sample management Request for 
for six weeks & then hazardous 
properly disposed of, chemical lab 
or sent back to disposal. 
source. .. , .. 

*.. ... 
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MW4.0 MATERIAL PROCUREMENT AND CONTROq 

The methods of procurement, receipt, storage, identification, and 
use of quality related purchased materials, and the methods of 
procurement document control, shall be documented in laboratory 
operating procedures. 
following categories of purchased materials: chemicals, reagents 
and solvents, analytical glassware, gas chromatography columns, 
analytical instruments and replacement parts, instrument gases, 
laboratory containers, sample preparation equipment, and standard 
reference materials procured for GC/MS, GC, or inorganic analysis 
calibrations. 

The procedures shall apply to the 

The quality level for each purchased item shall be determined by 
its eventual use. The Standard Operating Procedure, analytical 
method or client contract describing an item's use shall be 
referenced prior to its procurement to determine the specified 
quality level. 
suppliers with the appropriate quality documentation concerning 
each purchased item. 
description in the supplier's catalog provide sufficient quality 
documentation for commercial grade items. 
for quality related items will be initialed by the Quality 
Control Coordinator or designee prior to purchase and upon 
receipt. 

Quality related items shall be procured from 

Catalog numbers referencing the item 

All purchase orders 

Upon receipt of purchased materials, receiving personnel shall 
verify: 
procurement documents: that the quality level designated on the 
item labels or shipping documents does agree with those specified 
on the procurement documents; and, that no damage to the items 
has occurred during shipment. These documents are maintained in 

that the items received are those specified on the 
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purchasing files. 
shall be documented with a nonconformance memo. 
Mw13.0 for a discussion of nonconformance and corrective action 
procedures.) 

Any nonconformances of purchased materials 
(See Section 

Quality-related items shall be stored according to supplier, 
operating procedure, analytical method and/or client contractual 
requirements in order to best maintain the quality and integrity 
of the item. Each item shall be labeled with receipt dates such 
that older items are used first. 
t h a t  required in the procedure shall not be used without written 
approval and explanation from Quality Assurance personnel. 

Items of quality level below 

The requirements for acceptance of reagents, solvents, and gases 
described in Section 4.1 of the ITAS Manual shall be followed 
with the following additions: 

MW4.1.3 Oraanic Ch emical Analy sis 

Pesticide-quality solvents: 
methanol and ether used for sample extractions will be analyzed 
to determine the extent of impurities present in each. Any lot 

of solvents showing significant interferant peaks shall be 
eliminated from consideration for use by this laboratory. 
Acetone is the only exception since there are always at least 
three peaks present due to self-condensation products of acetone. 
Each lot of 1,1,2-trichlorotrifluorethane shall be checked for 
impurities prior to its use in total petroleum hydrocarbon or oil 
and grease analysis. 

methylene chloride, hexane, acetone, 
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MW4.1.4 Water 

Water used for the analysis of trace metals shall be purified by 
reverse osmosis/deionization to a resistivity of not less than 10 
megaohm - centimeters. Water for organic determinations should 
be deionized and then further purified with activated carbon. 
Water for organic analysis also should be checked for methylene 
chloride throughout the day whenever purge and trap methods are 
-used. 

.Water blanks shall be analyzed at least 5% of the time, or once 

.per batch, whichever is more frequent. 
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MW5.0 8AXPLg RECEIPT AND INITIATION OF TESTING PROGRAM 

MW5.1 Chain-of-Custodv ( F  O m 1  

As stated in the ITAS QA Manual, ITASMWL shall not accept samples 
collected by IT personnel for analysis without correctly prepared 
Chain-of-Custody and Request for Analysis forms. 

MW5.2 Field Collection and ShiDment 

Prior to collection, the collection team must consider the 
analyses to be performed so that the sample containers and 
shipping containers can be assembled and the proper preservatives 
added. 

Mw5.3 La boratorv Re ceiD.t; 

MW5.3.1 In itial Labor a t o w  R eceiDt 

Samples received by the Mixed Waste laboratory are first screened 
for activity categorization. Written procedures detail screening 
activities and sample categories which may be transferred to 
ITASMWL. 
analysis arrives at ORL, the sample receptionist shall notify the 
ITASMWL QC Coordinator who will verify that the shipment is 
expected. 

As soon as a shipment designated for mixed waste 

Mw5.3.2 JleceiDt by ITAS’Mixed - Waste 

Upon completion of radiological screening, categorization, and 
corresponding paperwork, the custody of each sample shall be 
transferred to the ITASMWL QC Coordinator or designee for entry 

0 
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into the mixed waste analysis stream. 
custody form shall be signed and shall remain with the samples 
during the transfer. 
categorization, a group of samples must be divided for special 
treatment, a new Chain-of-Custody will be generated to designate 
the transfer of each sample. 

The initial Chain-of- 

I f ,  however, based on radiological 

Upon receipt of samples by ITASMWL, 
checked : 

the following items shall be 

- The sample containers are checked for damage such as 
leaks, spills, broken glass, or unusual odors. 
Evidence of any damage is reported to laboratory 
management immediately. 

- Sample identification on the sample containers is 
compared to that on the Chain-of-Custody. 
Discrepancies are documented on a nonconformance memo 
and reported to the Laboratory Manager and/or QC 
Coordinator for corrective action. 

- The seals and tapes on sample containers for chemical 
analysis are intact. 

- The number of individual sample containers received is 
equal to the number of samples listed on the Chain-of- 
Custody or any deviation is documented and traceable. 

- -The sample custodian shall determine if temperature 
requirements have been met. 

- The sample custodian shall ensure that sufficient 
volume of sample for all analyses, QC samples, and 
potential retests were supplied. 

0 A nonconformance memo is completed and given to the QC 
Coordinator to document any nonconformances and the 
corresponding corrective action during sample receipt. 
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One sample or a set of samples grouped by a common receipt time 
and common field origin or client will be identified by giving 
each a project code composed of a unique, client-specific three 
or four character code (e.g., l1EPALl1 for USEPA, Las Vegas), 
followed by a five digit number, sequentially assigned. 
Individual samples will be assigned sequential four digit 
numbers, preceded by one or two character prefixes. Triplicate 
labels, using prenumbered tape, will be affixed to each sample, 
two of which may be transferred to subsequent aliquots for use in 
the laboratory. 

Sample information shall be recorded in the Master Sample logbook 
.and on the Sample Receiving form. Deadlines for extraction and 
analysis, in order to meet holding times and due dates, will be 
,determined by the Group Supervisors. Samples will be placed in 
*temporary laboratory storage and their location documented on the 
-Receiving form. 

* 

MW5.4 Lab oratorv Storaue of Samleg 

The laboratory stores current samples and past samples which may 
or may not be classified as nHazardousn. Hazardous samples will 
be stored in accordance with site senrices policy. The duration 
of sample storage will be six weeks after release of analytical 
results, unless otherwise obligated by contract or agreement. 

MW5.4.1 

Personnel from organic and inorganic sections shall be notified 
of samples received and logged. 
responsible for picking up samples, specific to their group, from 

These personnel shall be 

a 
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the designated storage area when analysis is to be performed. 
Internal Chain-of-Custody forms shall be used when required by 
contract. 

Methods of storage are intended generally to: 

1. Retard biological action. 
2. 
3. Reduce volatility of constituents. 
4 .  Reduce absorption/adsorption effects. 

Retard hydrolysis of chemical compounds and complexes. 

Preservation methods are generally limited to pH control, 
chemical addition, refrigeration, and freezing. 

MW5.4.2 post - Anqlvsi s Storacre 
Anticipation of reanalysis requires proper environmental control 
for stored samples. 
environmental conditions will not be observed, unless required by 
contract, and the samples are stored at room temperature. Due to 
limited current storage space at the Oak Ridge facility, samples 
will be returned to the client after analysis, if possible. 

If reanalysis is not anticipated, 

MW5.4.3 -le Extract Storacre 

During analysis and prior to data reporting, analytical 
laboratory groups are responsible for.proper storage of sample 
extracts based on the analysis requested. After release of the 
analytical report, GC/MS BNA and GC Pesticide/PCB extracts Will 
be routinely stored at 4OC. 
maintained at room temperature unless specified by contract, or 
unless reanalysis is anticipated. 

Inorganic extracts will be 
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Sample extracts shall be stored for a minimum of six weeks after 
release of results unless otherwise obligated by contract or 
agreement. 

The sample custodian will transfer samples from temporary storage 
to the archive storage area as analyses are completed. 
time shall be six weeks after release of analytical results 
unless: 

Storage 

1. Specified otherwise by the customer, 

stored until notified by the client. 
A. - .  2. Sample is involved in litigation, in which case it is 

- 
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MW6.0 CALIBRATION PRACTICES 

This section of the ITASMWL attachment to the QA Manual prescribes 
the specific calibration practices used by the Mixed Waste 
Laboratory. Only those procedures that vary from, or are in 
addition to, those described in Section 6.0 of the ITAS QA Manual 
are described. 

MW6.2 ODerational Calibration 

MW6.2.2 G U M S  Calibration Procedure 

MW6.2.2.1 Tun ina and GWMS Mass Calibration 

Each GC/MS system used for HSL compound analysis shall be tuned as 
described in the ITAS QA Manual using DFTPP or BFB with one 
exception: the ion abundance criteria for both volatile and 
semivolatile/pesticide analyses must be demonstrated every twelve 
(12) hours during sample analysis rather than daily. 

MW6.2.2.2 Calibration of the G W M S  Svs ten 

Internal Standard Cal ibratioq 

A minimum of five (5) concentrations of internal standards shall 
be used f o r  the initial calibration of volatile HSL compounds. 
For all but ten (10) of the semivolatile HSL compounds, the 
initial calibration shall be performed at five (5) concentrations. 
Nine of the ten compounds (the ten compound names are listed in 
the 'ISemivolatile and Pesticide HSL Compounds" subsection of the 
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QA Manual) shall use a four-point initial calibration while 
benzidine will use a three-point initial calibration at 80, 120, 
and 160 total nanograms. 

Calibration Check ComDound (CCC) Re sponse 

The initial calibration curves of both volatile and semivolatile 
HSL compounds shall be checked as described in the QA Manual 
(i.e., % RSD must be e 30%). See Table 6.5 of the QA Manual f o r  
the complete list of CCCs. 

Svst em Performance Check Co mound (SPCC) R esnonse 

The system performance check shall be performed on the initial 
calibration and in continuing calibrations as described in the QA 

Manual with two exceptions: (1) In the performance check of the 
volatiles calibration, the minimum acceptable average (or daily) 
response factor for bromoform will be 0.250; (2) for semivolatile 
analysis, benzidine will not be included in the group of SPCCs. 

Continuha Calibration 

A daily standard containing a midrange concentration of all 
volatile or semivolatile HSL compounds and the required surrogates 
and internal standards shall be analyzed every 12 hours during 
sample analysis. 
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The daily RF values for each CCC will be compared to the average 
RF values from the initial calibration by calculating a percent 
difference ( %  D) using the following equation: 

% D = daily RF - avu RF X 100 
avg RF 

The % D of each CCC must be less than 25 percent for the daily 
standard to be accepted prior to sample analysis. 
performance check shall be performed as described above, using the 
daily standard data. 
RFs and % Ds will be calculated and reported for all compounds in- 

met, the system will be evaluated and corrective action shall be 
taken; corrective action may involve running a new initial 

A system 

If the CCC and SPCC criteria are met, then 

.‘the daily standard. If any of the CCC or SPCC criteria are not 

0 
’ calibration. 
c: 

’The daily calibration standard may be combined with the mass 
calibration standard (BFB or DFTPP) and the two calibrations 
performed simultaneously. 

GC 

Data from each tuning and mass calibration, initial calibration, 
and continuing calibration will be recorded on calibration summary 
forms. The initial calibration form and raw calibration data will 
be filed in the calibration section of the project files. 
tuning and mass calibration and continuing calibration data and 
summary forms shall be cross referenced to the initial 
calibrations by date and filed with each associated project in the 

The 

project files as described in Section MW12.0. a 
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MW6.2.3 Calibration of the Gas/Li-cruid ChromatouraDh 

The gas chromatography laboratory will perform instrument 
calibration by two basic procedures depending on the nature of the 
project: 
procedures f o r  batch work. 
specific project's analyses may deviate from the described 
procedures if the contact specifies special requirements. 

project specific procedures and routine calibration 
The calibration procedures for a 

MW6.2.3.1 Pr oiect SDe cific Procedures 

Initial Linearity 

Each time a new column is installed into a specific gas 
chromatograph, or the chromatographic conditions,are changed, - 

i.e., change of flow rates, detectors, electronics, etc., response 
linearity shall be established f o r  each GC analyte at these 
conditions. 
set of noninterfering mixed standard solutions will be analyzed 
over a 24 hour period. 
each pesticide and PCB. 
factors is 
can be directly quantitated from the standard calibration factors. 
If the linearity is 2 lo%, a calibration c u w e  shall be generated 
for each compound to be quantitated. 

Three different concentrations of each parameter in a 

Calibration factors will be calculated for 
If the linearity for the calibration 

lo%, the samples analyzed on that gas chromatograph 

Retent ion Time Windo w Determination 

Retention time windows shall be developed and used for the 
identification of sample extract components. 
establishment of linearity (or simultaneously using the same 
standards) a second 24 hour run will be performed with a minimum 

After the 
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of three (3) concentrations of each pesticide and PCB standard. 
Retention time windows will be developed from the three 
concentration standards of each component that give the greatest 
deviation of retention times. 
calculating three (3) times the standard deviation of the three 
(3) retention times for the individual compounds, and applying it 
to the daily retention time for that same component. 

The range will be determined by 

Each standard, sample, and method blank will be spiked with a 
surrogate compound. Percent difference in retention time shift 
for the spiked surrogate will be calculated. A 2% difference in 
retention time over a 72 hour run is allowable. 

Standard and OC Solutions 

,<.Component breakdown shall be monitored periodically by injecting a 
<-.standard containing 4,4'-DDT and endrin and looking f o r  their 
.=breakdown products: DDD, DDE for the former, and endrin aldehyde 
and endrin ketone for the latter. Percent breakdown shall not 
exceed 20 percent for either 4,4'-DDT or endrin or corrective 
action must be taken. 

Calculations for percent breakdown are described in the method 
operating procedure. 

To ensure continued linearity, a set of low, medium, and high 
concentration daily evaluation standards of a representative group 
of pesticides or PCBs shall be injected before any samples are 
injected. Calibration factors will be calculated for each 
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parameter; the % R S D  must be 10% for the run to continue. After 
a specified number of samples, the mid-range evaluation mix and 
complete standard mixes will be injected to check daily retention 
times, component breakdown, and linearity for all PCBs and 
pesticides in question. 

MW6.2.3.2 Pout ine Calibration Pro cedures 

Standards shall be run at a minimum of three different 
concentrations. 
respective peaks on scale to allow for quantitation using either 
peak height or area. PCB standards may contain more than one 
Aroclor only if there are not interfering peaks between them. 

The resulting chromatograms should elicit all 

A response factor (RF) will be calculated for each compound at 
each concentration. The percent relative standard deviation 
of the RFs for each compound will be determined. 
limits to establish linearity are: 
RSD is greater than 10% but less than 20%, standards must be 
graphed to establish linearity. 

( R S D )  
The acceptable 

a maximum of 10% RSD, if the 

If standards are not within acceptable limits, the instrument 
should be checked, the source of the problem identified, and 
corrections shall be made. Standards (for those out of acceptable 
limits) will then be rerun. 
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Dailv Standards 

A daily quantitation standard shall be run for each analyte of 
interest. 
factor (RF,) and the three-point standard curve mean response 
factor (RF,) will be calculated as follows: 

The percent difference between the daily response 

% Difference = RF, - RF, X 100 

RFm 
To retain linearity, the % Difference must be & 15%. 

- sample quantitation will be based upon the daily RF when the daily 
. linearity limit is attained and the RSD of the three-point 

I .  standard set is less than 10%. However, sample calculations will 
'I be based on the graphed calibration curve when the initial 
linearity RSD is greater than 10% but less than 20 and daily 

~ linearity is retained. 

0 

If the daily quantitation standard does not meet acceptable 
limits, the instrument should be checked, the source of the gross 
deviation identified and corrections shall be made. A new three- 
point standard curve may be required depending on the action taken 
to correct: the deviation. If changes are minor, another daily 
standard can be run. If the standard meets the acceptable limits, 
a new calibration curve will not be necessary. 
standard check will be run every ten samples to assure GC 
conditions have not changed from the initial daily standard check. 
This standard will be compared to the'respective daily 
quantitation standard for retention time, peak heights, 

An additional 
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response fact nd ny visible chr matographic abnormalities. 
If their is significant deviation in these characteristics, all 
samples analyzed after the last acceptable standard check and 
before the next acceptable standard check will be reanalyzed. 

MW6.2.3.3 Calibration Records 

The project specific linearity and retention time window data will 
be reported on GC standard summary sheets and are stored along 
with the chromatograms in the calibration section of the project 
file by instrument and date. 

All three-point, nonproject specific calibration curves shall be 
filed in the calibration section of the project file. As a 
calibration c u m e  is replaced by a new three point, it shall be 
marked as replaced, initialed, and dated in the top right corner 
and remain in the filing system. 

The daily standards will be filed with respective projects and 
cross referenced with the applicable three-point chromatograms. 

MW6.2.4 Atomic Absomtion (AA) Srmcuhotome tex 

The AA spectrophotometer shall be calibrated for the element of 
interest immediately prior to the analysis of a sample batch for 
that element. A calibration verification check standard 
containing the element of interest is analyzed at a frequency of 
10% of a source different from that used in calibration, 
preferably from NIST, if available. 
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MW6.2.4.1 Calibration Standards 

stock standards shall be either prepared according to EPA methods 
from high purity metals, oxides or nonhygroscopic reagent grade 
salts or purchased as commercially available standard solutions. 
Working calibration standards will be prepared by diluting stock 
solutions to the appropriate concentration. 
working standards, as used for graphite furnace AA, will be 
prepared at the time of analysis; other solutions will be prepared 
monthly or more frequently as needed unless otherwise specified by 
contract. To minimize matrix effects, the working standards will 
be prepared to closely match the type of acid or combination of 
*acids and the concentration level in the samples following 
processing. 
surface tension and components cannot be accurately matched with 

Low concentration 

’ Where the sample matrix is so complex that viscosity 

“standards, the method of standard addition must be used. This 
technique relies on the addition of small, known amounts of the 
analysis element to portions of the sample - the absorbance 
difference between those and the original solution giving the 
slope of the calibration cuxve. 

MW6.2.4.2 Calibrauon Proc edureg 

The initial determination and continued verification of the 
baseline noise, sensitivity and linear working range of each 
element are the important instrument calibration and operation 
considerations. In operating an atomic absorption system, a 
number of variables must be held constant before the system is in 
statistical control. These variables include instrument warm-up, 
burner alignment, flame type, fuel, oxidant, lamp intensity, slit e ‘  
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width, wavelength, matrix effects, aspiration time and aspiration 
rate. 
found in the manufacturer's literature): 

The following shall be performed (with further detail to be 

- Install the correct lamp, set the recommended current, 
wavelength and spectral bandpass. 

0 Light the burner, allow it to stabilize and adjust its 
position for maximum absorbance using a midscale 
standard. 

- Prepare working standards in the recommended 
concentration range at a minimum of three levels 
bracketing the sample concentrations plus a standard 
blank. 

- The sensitivity is the concentration of an element that 
will produce an absorbance of 0.0044. 

Example: 
sensitivity = 0.004Q = 0 . 0 7 3  

Absorbance if 1 ug/ml = 0.060 then the 

0 .060  

- The M system shall be warmed-up until the output is 
stable (usually about 30 minutes. The hollow cathode 
tube will be aligned to produce the maximum emitted 
light to the detector. 
flow inside the furnace must be optimized to provide 
maximum sensitivity. 

In flameless AA, the inert gas 

- Aspirate the most concentrated calibration standard to 
be used and adjust the scale expansion to obtain full- 
scale output. Successively, aspirate the remaining 
standards (for a total of at least three) and the 
standard blank. Construct a calibration curve, from 
which the concentration of the samples is determined. 

- The readout values> obtained for the standard curve of 
each element should fall within a specified range. 
readings are excessively low, the operator should check 
gas flow, burner or cell alignment, wavelength, slit 
width, photomultiplier voltage, and lamp intensity prior 
to analysis. 

If 
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- output from the instrument is to a suitable strip chart 
recorder or as a computer printout and provides hard 
copy of all raw data. 

- Instrumental Detection Limits shall be determined by 
multiplying by 3, the average of the standard deviations 
obtained on 3 nonconsecutive days from the analysis of a 
standard solution (each analyte in reagent water) 
concentration of three to five times the expected 
instrumental detection limit with seven consecutive 
measurements per day. Each measurement must be performed 
as though it were a separate and distinct sample (i.e., 
each measurement must be followed by a rinse and/or any 
other procedure normally performed between the analysis 
of separate samples). 

Any deviation from historical values indicates that some 
aspect of the instrument is malfunctioning or 
deteriorating (such as a lamp). 
correction shall be made. 

For routine sample concentrations at levels greater than 
the highest standard of the analytical method, the 
sample should be diluted until the concentration falls 
within the calibration range. 

at a 

- 
Before proceeding, 

- 
d 

- If large amounts of dissolved salts are present in the 
solution to be analyzed, the nebulizer will not handle 
the solution in the same manner as it will a solution 
with a small quantity of dissolved salts. 
interference should be accounted for by adding a salt to 
,the standards or by matching the density of the samples 
and standards or by use of the method of standard 
additions. 

Such an 

- Burner heads, nebulizers, quartz cells, and reduction 
flasks should be cleaned according to manufacturer 
instructions whenever excessive electronic noise is 
apparent or whenever indicated by visual inspection. 
Tygon tubing should be replaced when deterioration is 
apparent. Optical lenses should be cleaned on a 
periodic basis. 

- Each sample digestate shall be analyzed as extracted and 
then with an addition of a known standard spike. 
recovery value determined from the standard addition 
measurement is used to calculate the actual sample 
concentration from the calibration curve. 

The 
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MW6.2.4.3 l u  

When three-point calibrations are performed daily for sample 
analysis, the standard raw data shall be copied and filed in the 
project files with all the corresponding sample data with the 
original being placed in the first file listed on the cover sheet. 
If calibration is performed for operational purposes or if the 
calibration curve is established for a longer period of time than 
one day, the raw data will be filed in all project files affected 
and the original being placed in the first file listed on the 
cover sheet. Check standard and calibration blank data will be 
filed with the sample data immediately prior to the standard or 
blank. 

MW6.2.5 i u  S S ctro eter 

The ICP spectrometer shall be calibrated daily for each element of 
interest. 
by the manufacturer of the particular instrument. 
instrumental detection limit, precision, linear dynamic range, and 
interference effects will be investigated and established for each 
individual analyte line on that particular instrument. 
measurements must be within the instrument linear range where 
correction factors are valid. 
analyst to verify that the instrument configuration and operating 
conditions used satisfy the analytical requirements and to 
maintain quality control data confirming instrument Performance 
and analytical results. 

The ICP analyst shall follow the instructions provided 
Sensitivity, 

All 

It is the responsibility of the 
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MW6.2.5.1 Calibration Standards 

Standard stock solutions shall be purchased or prepared from ultra 
high purity grade chemicals or metals. 
for 1 hour at 105' unless otherwise specified. Mixed intermediate 
and working standards will be prepared by dilution of multiple 
stock standards such that the elements are compatible and stable. 
Fresh mixed standards will be prepared as needed; however, 
intermediate standards shall not be used f o r  longer than three 
months and working standards not longer than thirty days. 
available, a quality control sample obtained from an outside 
source will be used for the initial certification of the 
calibration standards. 
analyzed every week thereafter to monitor their stability. 
results are not within 5 5% of the true value listed for the 
control sample, a new calibration standard will be prepared and 
the instrument recalibrated. If this does not correct the 
problem, a new stock standard and a new calibration standard will 
be prepared and calibration is repeated. 

All salts will be dried 

If 

A fresh dilution of this sample shall be 
If the 

MW6.2.5.2 CalibrationProcedur e 

In addition to the instrument manufacturer's calibration 
requirements, the following steps are taken: 

- The calibration blank shall be prepared at the same acid 
concentration as the calibration standards in a 
sufficient quantity to be used to flush the system 
between standards and samples. 

- The calibration blank shall have a concentration of less 
than 5 the contract required detection limit (CRDL) as 
specified by CLP protocol. 
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- The instrument check standard shall be prepared by 
combining compatible elements at a concentration 
equivalent to the midpoint of their respective 
calibration curves. 
of 10% to determine instrument drift. 

It will be analyzed at a frequency 

MW6.2.5.3 Calibration Records f o r  ICP 

The ICP calibration data shall be maintained as described in 
Section MW6.2.4.3, ItCalibration Records for MIg. 

MW6.2.6 Ultraviolet/Visible Liaht (W/ VIS) SDectroDhotometrv 

MW6.2.6.1 Standard Calibration 

The W/VIS spectrophotometer shall be calibrated initially with a 
blank and a minimum of three standards containing the parameter of 
interest. 
The standards will be prepared to bracket the measured 
concentration of the samples. 
prepared according to the approved analytical procedure being 
followed for the parameter of interest. (Refer to Section MW9.0 
for approved analytical methods.) 
standards shall be analyzed for every batch of samples analyzed or 
for every twenty samples, whichever is more frequent. The 
calibration standard must be within 2 15% of true value and should 
be midpoint on the calibration curve. If the midpoint calibration 
standard is not within 2 15% of the true value, then a new 
calibration curve must be generated. 
standard is still out, then all samples associated with that 
midpoint calibration standard must be reprepared and reanalyzed. 

One standard will be at or near the detection limit. 

Calibration standards will be 

Calibration verification 

If the midpoint calibration 
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MW6.2.6.2 ODerational Considerationg 

Prior to initial use and periodically as needed, the 
spectrophotometer shall be checked for the following critical 
factors: 

Wavelenath acc uracv - shall be checked using optical glass filters 
or chemical solutions which exhibit absorption spectra with 
strong, sharp peaks. Didymium glass has a strong absorption line 
at 585 nm. Nickel, cobalt and chromium solutions can also be used 
:to check wavelength accuracy. Prepared solutions are also 
available for this purpose. 
shifted on instruments with wide band widths. 
accuracy checks do not meet specifications quoted for the 
instrument, it will be serviced. Wavelength accuracy shall be 
checked after installation or transportation of the instrument or 
if the exciter lamp has been disturbed or replaced. 

Note that the absorption peaks may be 
If the wavelength 

0 

Strav liaht - is defined as all undesired radiant energy reaching 
the detector. Stray light causes deviation from Beer's law. 
Stray light of 0.5 and 5.0 percent causes a deviation of 2 and 15 
percent respectively, at an absorbance of one. To check for stray 
light problems, prepare a solution of 0.16g potassium chromate per 
liter in 0.OSN potassium hydroxide. Set the instrument wavelength 
to 374nm and measure the transmittance of the solution; it should 
be less than 0.05 percent or within instrument specification. If 
it is greater, check for obvious leaks or have the instrument 
serviced. 

SamDle cell - The length and positioning of the sample cell can 
affect the absorbance measured. 
cells have the same path length as their listing. A common 

Do not assume that a group of 
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mistake is to develop a standard c u m e  with one cell and then 
measure samples with another. Measure the absorbance of the 
cobalt solution described above at SlOnm using all cells. 
cells with absorbances that do not agree within 1 percent shall be 
removed from use. Cell windows must be clean, and the cells must 
be reproducibly placed in the spectrophotometer. 

All 

Photometric 1 inearitv - is measured by the adaptivity of 
absorbance values. 
measuring the absorbance of serial dilutions of chromium, cobalt 
and nickel solutions. 
installation or transport and prior to use and again if the 
instrument fails to yield reliable data after the analytical 
method has been checked. 

Instrument linearity can be evaluated by 

Instrument linearity shall be checked after 

MW6.2.6.3 W/VIS Calibration R ecords 

W/VIS spectrophotometer calibration data and graphs shall be 
maintained with the sample data in the project files if requested 
by contract or agreement. 

MW6.2.7 Meter 

Calibration will be performed daily or whenever sample analysis is 
required by using 2 commercial buffers that will bracket the 
expected pH, generally 4 and 7, and 7 and 10. A pH standard will 
then be read that is between the two used to standardize. This 
midrange pH will be recorded in a calibration logbook, signed and 
dated. The logbook shall be retained as a quality document. 
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MW6.2.8 Conductivitv Meter 

Calibration shall be performed using a 0 . 0 1 N  solution of KC1 and 
water which has a conductivity of less than 1 umhos/cm. The 
solution will be equilibrated at 25OC, the electrode rinsed in the 
KC1 solution, the conductivity measured, and recorded in the 
calibration logbook. 
made if results are unacceptable. 
be retained as a quality document. 

The cell shall be replaced or new standards 
The calibration logbook shall 

MW6.3 Per iodic Calibration 
* .. , 

MW6.3.1 Balan ces 

All balances shall be checked quarterly, at a minimum by Quality 
Assurance personnel, using N I S T  traceable Class S weights. 
Balances, in addition, shall be checked daily using three Class S 
weights covering the working range of the balances. If the checks 
are not acceptable (acceptance criteria shall be given in the 
operating procedure or the balance logbook), the balance will be 
removed from service and repaired as needed. 
will be recorded in a bound logbook maintained near the instrument 
and retained as a quality document. Quarterly checks will also be 
recorded in bound logbooks and retained as quality documents by 
the Quality Control Coordinator. 

Daily check results 

MW6.3.2 Therm0 meterg 

Thermometers shall be directly traceable to N I S T  thermometers. 
All working thermometers shall be calibrated annually, at a 
minimum, against certified N I S T  traceable thermometers. a 
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Each thermometer shall be labeled with its unique code and its 
corresponding calibration records shall be maintained as quality 
documents as described in Section MW12.0. 

MW6.3.3 PiDettors 

Automatic pipettors shall be gravimetrically calibrated before use 
and subsequently calibrated quarterly or more often as necessary. 
Calibration data worksheets for each pipettor shall be maintained 
in the Quality/Operations files. Each pipettor will be labeled 
with its unique code, calibration date, and the initials of the 
analyst performing the calibration. 

MW6.4 Taa Out Procedure for In struments 

Instruments which continually fail to meet calibration 
requirements will be tagged as a nonconformance item. 
action will be or either permanently remove the instrument from 
operation or to have the instrument repaired. 
repaired, its reliability must be demonstrated through 
recalibration before the nonconformance can be closed. 

Corrective 

If an instrument is 

MW6.5 of I-, Calibration R eau i remen ta 

Requirements for ITASMWL instrument calibration are summarized on 
Table MW6-1. Section 9.0 contains other calibration result sheets 
that are combined with sample results. 
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TABLE r(w 6-1, 

Summary of Calibration Requirements 
Mixed Waste Laboratory Operations 

Instrument Acceptable 
. to be Standard Calibrations Performance 

Calibrated Reference Techniaue SDecifications 

Atomic 
Absorption 
Spectro- 
photometer/ 
Graph i t e 
Furnace 

* -  

e " . .  
I* 

Analytical 
Ba 1 anc e s 

.., . .. I .,. * _  *.  

Conductivity 
. .  Meter 

(GC) Gas 
Chromato - 
graphy 

(GC/MS) Gas 
Chroma to - 
graphy Mass 
Spec t rome try 

At least 3 levels, 
bracketing the sample 
concentration plus 
1 blank. Certified 
standards from 
chemical supply are 
used. 

Class "S" weight 
check. 

In house KC1 
Solution. 

All standards 
referenced to EPA 
materials; 3 levels 
+ blank 

All in house 
solutions of EPA 
HSL compounds and 
DFTPP 6 BFB trace- 
able to EPA 
materials. 

Direct reading 
using serial 
dilution of 
commercial 
standard, which 
are checked 
using NIST SRpl's 
when a new bottle 
is opened. 

Daily checks at 
3 masses out of 
house service to 
calibrate every 
3 months or as 
needed. 

Es tab1 ish 
linearity & 
retention time 
Windows 

Specifications are 
to achieve 
theoretical 
sensitivity as 
specified by the 
manufacturer. 

Depends on 
precision required 
by analytical 
method. 

If unacceptable 
results, either 
clean the cell or 
replace it. 

- + 102 deviation of 
RFs 2% deviation 
of RTs (See Section 
MW6.2.3) 

Initial S-point, 2 D < 25% for 
check RSD of daily std RFs; 
CCCs & minimum of SPCC 0.3 & 
RFS of SPCCs; 0.25. 
daily std mass 
calibration must 
meet prior to 
sample analysis. 
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TABLE 6 - 1  
(Continued) 

Instrument Accept ab 1 e 
to be Standard Calibrations Performance 

Calibrated Reference Technia ue SDecifications 

Inductively Certified standards Serial dilutions Readout should 
Coupled from chemical of commercial comply with 
Plasma supply house, standards . theoretical 
Spec tro - checked against Direct readout. specifications by 
photometer NIST S W ' s .  manufacturer . 

pH Meter Commercial Buffers Bracket 90% of slope. 
technique. 

W/VIS Three levels of in Standard Curve. 1 S X  of original 
Spec tro - house standards + c u m e  . 
photometer blank. 

Thermometers NIST thermometer Compare Depends on use of 
measurements at thermometer, max. 
3 different temps . deviation: & 2OC. 

Pipettors Weight/calculated Gravimetric Low vol.: 2% ' 

volume of pure method - High vol.: 1% 
water. repetitive 

veighings of 
water. 



Section NO. m7.0 
Revision NO. 1 

Page 1 of 3 
Date: 12/06/89 

Mw7.0 PREVE NTIW MAINTENANCE 

Two types of preventive maintenance logbooks shall be maintained 
for each instrument. Routine preventive maintenance activities 
(performed daily, weekly, or quarterly) will be documented in a 
I1check-offg1 form logbook. The routine maintenance standard 
procedure will be bound with blank copies of check-of€ forms. 
When the routine maintenance for an instrument has been 
performed, the performing analyst shall initial the appropriately 
dated box. 

Major/minor preventive maintenance activities will be described 
along with instrument repairs in individual instnament logbooks. 
The logbooks will be bound and labeled with the instrument name 
and kept beside the instrument while in use. If an instrument is 
inoperable or performing outside of the required specifications, 
it will be tagged with its operational status to prevent 
inadvertent use while corrective action is taken. 

0 

Table MW7-1 summarizes the preventive maintenance requirements 
for ITASMWL. Instrument identification, items to be checked or 
serviced and the frequency in which each operation shall be 
performed are listed. 

When maintenance logbooks and check forms are no longer in active 
use, they shall be retained in the laboratory operations file by 
instrument and date. Table MW7-2 presents a list of instruments 
which shall have assigned maintenance logbooks and the type of 
logbook assigned. 
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TABLE WV 7 - 1  

Preventive Maintenance Requirement 
Mixed Waste Laboratory Operations 

I I tems Minimum 
Checked/Service d Fr e auencv Ins t rumen t 

Gas Chromatography Replace column packing, Determined by 
clean detector, change analyst so that 
glass wool plug, clean the calibration 
insert, replace septa, is within required 
gas purity checks. specifications. 

Atomic Absorption 
Spectrophotometer 

Analytical Balance 

Burner head, Nebulizer Daily 
Tygon Tubing Monthly 

Internal weight, train, Quarterly 
gears, electronics. 

Inductively Coupled Sample introduction system Daily 
Plasma Spectro- 
photometer 

P U P S  - Weekly 

GC/MS 

W/VIS Spectro- 
photometer 

GC/MS maintenance is the 
same as CC wLth the 
following additions: 

1) For model 4000 & 4500 
DP Oil 
Mech Oil 
Power Con. Air Filter 
QEM Filter 
Water Bay Filter 
2010 Interface Box 
Vacuum Chaff Filter 

2) For OWA's 
Water Filter 
(if applicable) 

Computer Air Filter 
Card Cage Air Filter 

Lamp, 
Wavelength checked, 

Bi - Weekly 
Quarterly 
Bi -Weekly 
Bi-Weekly 
BL -Weekly 
B i -Weekly 
Monthly 

Observe 6 change as 
needed 
Monthly 
Monthly 

As needed 

a During calibration 
steps, 

Serviced 
.- 

As needed. 
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TABLE nW7-2 

Instrument and Equipment Maintenance Logbooks 
Mixed Waste Laboratory 

T w e  of Loebook 

Ins t rumen t Preventative HaiorIMLnot 

1. 

2 .  

3 .  

4. 

- 5 .  

6 .  

7. 

8 .  

9 .  

10. 

11. 

Gas Chromatographs X X 

GC/MS X X 

AA Spectrophotometer X X 

ICP Spectrophotometer X X 

WrJis Spec. X 

pH Meter Combined Log 

Analytical Balances X 

Refrigerators (temperature check log)  X 

Freezers (temperature check log) X 

Oven (temperature check log) X 

Water Purification System X 

As necessary 

As necessary 

As necessary 

As necessary 



Section NO. MW8.0 

Data: 12/06/89 
Revision NO. 1 

P a g e  1 o f  3 

MW8.0 ANALYSIS OF OW ALITY CONTROL SAMPLES 

Section 8.0 of the ITAS QA Manual discusses samples which are 
routinely added to the normal laboratory sample stream to 
demonstrate that the laboratory is operating within prescribed 
requirements for accuracy and precision. 

ITASMWL shall follow the ITAS QA sample program summarized in 
Table 8.1 of the manual with the amendments described below. 

MW8.1 Tvr, es of Quality Control SamDles 

MW8.1.1 pe aaent Blank An alvseg 

0 In addition to the procedure described in the ITAS QA Manual, an 
aliquot of each new reagent lot used for one analysis shall be 
tested for the parameters of interest. Only after a reagent lot 
is shown to be free of contamination (less than the required 
detection limit for any parameter) shall it be used for analysis. 

MW8.1.2 S 

For volatile organic analysis by GC/MS, a method blank shall be 
comprised of organic-free, deionized water spiked with three (3) 
internal standard compounds and three (3) surrogate compounds. 
One method blank will be run at least once every 12 hours. 

A method blank for the analysis of base, neutral, and acid 
extractable compounds by GC/MS shall involve the addition of six 
(6) surrogate compounds to deionized water followed by the 
appropriate extraction, then the addition of six (6) internal 
standard compounds prior to analysis. One method blank shall be 
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prepared with each group of samples extracted together. These 
two types of method blanks are used to determine cumulative 
interferences as well as instrument performance and stability. 

After an acceptable method blank is run, sample analysis may 
begin with no question of laboratory contaminants harming the 
integrity of the samples. 

MW8.1.3 Matrix SDike DUD licate Pair ~n alvses 

For inorganic and organic analyses, the analysis of a duplicate 
pair of matrix spikes may replace the analysis of a duplicate 
sample and a matrix spike sample as described in the ITAS QA 

Manual. One matrix spike and matrix spike duplicate shall be 
analyzed for every 20 samples per project, per matrix type, per 
concentration level, except where regulatory protocol dictates 
spike and duplicate. 
will be used to determine both accuracy and precision. 
recoveries on both spikes will be calculated. 

The results of the duplicate spike analyses 
Percent 

MW8.1.4 Ch eck Standlard Anglvseg 

Midpoint check standards shall be analyzed at a minimum frequency 
of one per twenty (20) inorganic and GC sample analyses. 
Continuing calibration standards shall be analyzed every twelve 
hours during GC/MS sample analysis. (See Section MW6.2.2). 
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MW8.1.5 Surroaate Standard Analvses 

Surrogate standard determinations may also be performed on all 
samples and blanks for GC and GC/MS analyses when specified by 
contract. The GC surrogate recovery data will be summarized with 
the GC/MS surrogate recovery data of a particular project on the 
appropriate QC summary forms. 
also be used to evaluate retention time shift. 

The GC surrogate compound will 
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MW9.0 ANALYTICAL PROCEDPRES 

The methods currently adopted for the chemical analysis of mixed 
waste samples at ITASMWL are presented in Tables 9.1, 9.2, and 
9.3 in. the ITAS QA Manual. 
available in the laboratory. Methods not listed but approved by 
EPA and the latest revision of the ITAS QA Manual may be adopted 
for use upon client request. 

Copies of references cited shall be 

MW9.1 Var iance From Stated Analvtical Methods 

If used' routinely, adaptations of methodology in tables cited 
above, shall be documented in Standard Operating Procedures (SOP) 

which shall be maintained in the laboratory. Each analytical SOP 
shall contain the points delineated in the QA Manual for 
inclusion in an analytical procedure. 
deviations to the cited methodology, the actual method used shall 
be documented in the project records. 

I ' 

For project specific 

Prepared data sheets for recording raw data shall be formatted to 
meet the documentation requirements described in Section 9.0 of 
the QA Manual. 
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MW10.0 DATA VERIFICATION 

ITASMWL shall follow the recommendations for verification of 
reported results discussed in Section 10.0 of the ITAS QA Manual 
with the following exceptions or additions. 

MwlO.1 pro cessina of Qual itv Control Datq 

As a part of the analytical quality control program, 
determine precision and accuracy for each type of analysis (when 
applicable) by calculating RPD and percent recovery values as 
described in the QA Manual. 
by parameter each month. 
warning and control limits for each parameter will be calculated 
based on the latest statistical summaries of QC results. 
analytical methods covered under CLP protocol, established limits 
will be utilized for flagging, but data falling outside CLP 
control limits will still be utilized to generate control charts 
(per EPA Manual 600/4-79-019). That is, data will be flagged in 
data packages, but results will still be utilized in laboratory- 
wide control charts. 

ITASMW shall 

These statistics will be tabulated 
When sufficient new data exist, updated 

For 

\ 

MW10.2 Data Validation 

MW10.2.1 -a1 Data Valida tion Procesq 

Figure MW10-1 depicts the data validation process performed at 
ITASMWL. A brief discussion of each step in the validation 
process is given. c 
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1. 

2 .  

3 .  

4 .  

5 .  

Data Processing - The first step will include manual 
computations on data sheets, acquisition and processing 
of raw data by computer and may be performed by one o r  
more analysts. Processed data for one project shall be 
compiled and transferred to the reviewer for Step Two. 

Review of Data Processing - This step shall be 
performed as described in Section 10.2.1 ("original 
check") of the QA Manual on a minimum of 20 percent of 
all data. The checker must sign and date each document 
reviewed. All entries and calculations that the 
checker reviews shall be marked in black ink with a 
check mark. If errors are found in the data package 
being reviewed, they shall be returned to analyst for 
correction. 

Summary of Results - After data review, each Group 
Supervisor shall tabulate the results of analyses 
performed in his/her action (i.e., GC, GC/MS, Metals). 
After tabulation, the Group Supervisor shall check the 
work for transcription errors. 

Draft Report and Checking - The Laboratory Manager or 
designee shall check each results package (contains 
results summaries from all lab sections for one group 
of samples from a client) against the Request for 
Analysis to ensure appropriateness and completeness of 
analyses. He/she shall also check for the 
appropriateness and completeness of analyses. 
shall also check for the appropriateness of: detection 
limits reported, report format, significant digits, and 
for transcription errors, and obvious calculation 
errors. The related QC data will be checked to ensure 
all statistics are within the designated control 
limits. After checking, a draft final report will be 
written, signed (full signature), and dated, .ready for 
typing. 

He/she 

5% Data Review - No less than five percent of all 
analytical data shall be reviewed by the QC 
Coordinator. 
control procedures at each step in the analytical 
process are being performed and documented as described 
in the ITAS QA Manual and this attachment. He/she will 
take corrective action and proceed further with an 
investigation if protocol has not been followed. 

This review will ensure that the quality 
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6 .  Final Report - The final report will be typed and 
proofed against the handwritten draft report by word 
processing personnel. Proofing shall be performed by a 
person independent of the report typist. 

Report Approval and Issuance - The Laboratory Manager 
is ultimately responsible for assuring that the report 
going to the client is accurate according to the data 
provided. He/she shall give final approval for release 
of the report by signing and dating it for issuance. 
The Lab Manager has the authority to designate 
specified personnel to manage this responsibility. 

7. 

Analytical data may be generated by the GC/MS computer software; 
the GC computer; the ICAP computer; AA; and other laboratory 
instrumentation. 
bar graph (spectra), and printed tabular form, and in standard 
formats specified for each analysis. 
generated data shall be supported by the maintenance of the 
following records: 

Outputs will be in graphic form (chromatograms) 0 
The validity of instrument 

- Description of the calibration performed; 

- Description of routine instrument checks (noise levels, 
drift, linearity, etc.); 

- Documentation of the traceability of instrument 
standards, samples and data; 

- Documentation of analytical methodology of instrument 
standards, samples and data; 

- Description of the controls taken to determine and 
minimize interference contaminants in analytical 
methods (use of reference blanks and check standards 
for method accuracy and precision); 
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- Description of routine maintenance performed, and 

- Documentation of sample preservation and transport when 
shipped elsewhere. 

Specific checks will be initiated also to ensure the accuracy of 
instrument compound identification in analytical samples. 

MW10.2.2.1 G W M S  ComDound I dentification Criteria 

For positive identification, all ions present in the standard 
mass spectrum of a relative intensity greater than 10% (most 
abundant ion in the spectrum equals 100%) must be present in the 
sample spectrum. The relative intensities of ions specified must 
agree within plus or minus 20% between the standard and sample 
spectra. 

Ions greater than 10% in the sample spectrum, but not present in 
the standard spectrum, must be considered and accounted for by 
the analyst making the comparison. 
processing programs are used to obtain the sample component 
spectrum, (io$., spectrum enhancement) both the process and raw 
spectrum must be evaluated for compound identification. 

When GC/MS computed data 

MW10.2.2.2 ComDound Identifica tion Criteria 

In gas chromatography, compounds are identified on the basis of 
retention times. 
reproducibility is rarely exact, retention time windows shall be 
developed and used for identification. (Refer to Section 
MW6.2.3.1.) The sample component's retention time must fall 
within the standard retention time window for  tentative 

Because component retention time 
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identification to be established. The sample extract shall be 
then analyzed on a second GC column for confirmation. For a 
positive result to be reported, a peak must also elute within the 
retention time window of the tentatively identified component on 
the confirmation column. Quantitation shall be performed on the 
column with the best calibration performance. 

MW10.3 Verification of Softwarg 

All computer software used to acquire, process, or report data at 
ITASMWL shall be verified upon initial use and reverified after 
any modification. 
either test problems or reference standards will be processed by 
the software and the results compared to the true results (hand 
calculated) or certificates for the reference materials. 

Depending upon the purpose of the software, 

0 
All paperwork generated during software verification such as 
computer printouts and supporting calculations shall be 
documented with the following information and filed in the - 

laboratory operations file as discussed in Section MW12.0: 

0 Software name 

0 Instrument or analysis associated with software 

- Date of verification 

- Signature of verifier 
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LE WlO-1 

Data Validation Process 

&c t ivi tY ResDons ib il i ty 

Data 
Processing 

Checking 
> 20% of Data 

Processing 

Results Summary 
for Each Group 

Compiling and 
Checking Draft 

Report/Sign-off of 
Draft Report 

> 5x 
Data Review 

Report - Typing 
and Proofing 

Final Report 
Approval for 
Issue, Sign-off 

Analyst 

Independent Analyst 
or 

Group Leader 

Group Leader 

Laboratory Kanager 
or designee 

QC Coordinator 

Word Processing 
Personne 1 

Laboratory Manager 
or 

designated personnel 
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MW1l.l Format and Content of Data ReDorts 

The content of the data report will vary with client needs and 
specifications. The format, however, will conform to the 
following specifications at ITASMWL: 

* The final data presentation shall be checked in 
accordance with the data verification requirements 
outlined in Section MW10.0 and will be approved by the 
Laboratory Manager or designee. 

* Data will be presented in a tabular format whenever 
possible. 

* Data will be formatted as a Certificate of Analysis. 

* Each page of data shall be identified with the project 
number (Job Number) and name, date of issue, and page 
number. 

* Data presentation shall include, at a minimum, client 
and laboratory identification, sample descriptions, 
preparation dates, dates of analysis, and associated 
blank data, if applicable. 

* The narrative portion of the Certificate shall include, 
at a minimum, the following sections: 

Introduction 
Analytical Results/MethodolOgy 
Sample Summary Table 

Other sections may be added at the discretion of the 
client or Laboratory Manager. 

MW11.2 Corr ections to nata ReD 0rtg 

Corrections to data reports may be initiated either internally or 
externally. The course of action to be followed will depend on 
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whether or not the erroneous data was found externally or 
internally. 
the suspect data must be determined to be erroneous. 
Certificate will be compared against all pertinent project 
records necessary to judge the adequacy of the Certificate. If 
no erroneous information can be found then no corrective action 
is mandated. 

Before any corrective action can be taken, however, 
The suspect 

MW11.2.1 Exte rnal Corrections 

If a Data Report is found by the client to include erroneous 
information or data, corrective action shall include: 

* Marking the affected data or information and making any 
necessary corrections in red pen. Corrections will 
include initials of the person making the corrections 
and the date of the corrections. 

* Generating a nonconformance describing the affected 
data or information and corrections to be made. 

Reprocessing the Certificate with flagged data 
corrected. 

* 

* Review of the reprocessed Certificate to ensure that 
corrections have been made properly. 

Reissuance of the Certificate of Analysis stipulating 
that a correction has been made to the original report. 

* 

When a Certificate of Analysis has been found by the client to 
contain erroneous information, both the original and the 
corrected Certificate of Analysis will be maintained in the 
Pro] ect File. 
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~ ~ 1 1 . 2 . 2  Internal Corrections 

If a Data Report is found by laboratory personnel to include 
erroneous information or data, and the report has not yet been 
issued, corrective action shall include: 

* Marking the affected data or information and making any 
necessary corrections in red pen. Corrections will 
include the initials of the person making the 
corrections and the date of the corrections. 

* Reprocessing the Certificate with flagged data 
corrected. 

“r * Review of the reprocessed Certificate to ensure that 
corrections have been made properly. 

1- 
.e. 

* Destruction of the erroneous report to preclude 
accidental submittal to the client. 

9 . - -  
e- 

If a data report is found by laboratory personnel to include 
erroneous information or data, and the report has already been 
issued to the client, corrective action shall be as in Section 
MW11.2.1. In addition, the client shall be notified that the 
report contains erroneous information. Both the original and 
corrected Certificate of Analysis shall be maintained in the 
Project File. 
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MW12.0 RECORDS MANAOEXENT 

The following is a description of the records system used within 
ITASMWL. 
deviate from this system, the laboratory shall maintain a 
description of the project-specific system within the project 
file. 

If it is necessary for a specific field project to 

MW12.1 Classificatioq 

As stated in the ITAS QA Manual, two broad categories exist for 
laboratory records: 

Project records - Documents which are specific to a project or e customer. 

Quality/Operations Records - Documents which demonstrate overall 
laboratory performance. 

ITASMWL records are maintained in accordance with the ITAS QA 

Manual with the exceptions and additions described in the 
sections below. 

For the purpose of determining record retention requirements, 
records are further classified as "Permanent" (v@Lifetimel*) or 
tlNonpermanent". Further discussion of these classifications is 
provided in Section 12.5 on Record Retention. 

MW12.2 pro7 'ect Record S 

For this description, it is necessary to distinguish a 
"laboratory project" from a "field/client project". A laboratory 
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project shall be defined as a group of samples received by the 
laboratory from one client on the same date and time. As 
described in Section 5.0, this group of samples shall be coded 
into the analytical systemunder a unique three or four-letter, 
five digit Itprojecttl code. This number shall be written on all 
records and data associated with the sample group.- A 
Itfield/client projectIt, on the other hand, will generally refer 
to work associated with one client over a longer period of time 
under one contract. 
groups other than IT Analytical Senrices, such as IT Engineering 
Services or IT Remediation. 
identified by a project name and job number used by all IT groups 
associated with the contracted work. Within ITASMWL, one 
.field/client project may include multiple laboratory projects. 
The cross-link between a field/client project and its associated 
laboratory projects will be the ITAS job number coded into the 
computer system with every project entry. 

The field/client project may involve work by 

A field/client project will be 

ITASMWL shall use the following indexed categories within a 
project file: 

A-CorresDondence 

This category includes any letters, notes memos, phone dialogues, 
purchase orders, quotes, o r  other appropriate communications with 
the client or within the laboratory that have bearing upon the 
samples covered by that project code. 

ckina Recorda 

Tracking records include chains-of-custody, requests for analysis 
forms,. sample receipt and coding checklists, screening results, 
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field records, air bills, and other associated paperwork. 
Internal chains-of-custody and sample receiving forms shall also 
be included in this category. 

C-Calibration/Analvtical Data - Oraan icg 
This section includes raw data from GC, GCMS, and organic prep to 
provide documentation of the conditions under which the data were 
acquired. 

D-Calibration/An alvtical Da ta - Inoraan icg 
This section includes raw data from metals, wet chemistry, and 
inorganic prep to provide documentation of the conditions under 
which the data were acquired. 

... 
E-Data ReDorts - Elec tronic Data Tran sfer 

This section includes results sheets from the various groups, QC 
information necessary to complete a project, Certificates-of- 
Analysis, and electronic data transfer records, where applicable. 

Included are all original nonconformance memos originated in each 
group for that project code with corrective action and 
verification of corrective action indicated. 

G-OAPP Summarv 

This section is applicable to those clients whose projects 
require a summary of the QA project plan submitted by the QA 
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Coordinator and, if applicable, specific methods and/or 
requirements submitted by the client for use on his samples. 

MW12.3 Qu alitv and ODerations R ecora 

ITASMWL shall follow the operations filing system described in 
the ITAS QA Manual with the following clarifications and 
additions. 
quality/operations files. General laboratory quality/operations 
records will be filed separately from project records and 
maintained so they can be referenced to project specific records. 
All quality/operations records shall be legible, appropriately 
filled-out, and adequately identified to the item involved. The 
Quality Control Coordinator shall be responsible for verifying 
the implementation of the Quality/ Operations Records System. 
The following is a description of those categories not included 
or different from those detailed in the ITAS QA Manual. 

Table MW12.2 presents the category list for the 

I .  

A-Personnel Qualifications and Train= 

Records documenting the qualifications and training of all 
laboratory personnel shall be maintained as quality documents. 
This file will include personnel qualification records, results 
of qualification sample analysis, completed quality assurance 
examinations, professional certification documents, attendance 
records of internal training sessions, letters of qualification, 
and other training records as appropriate, as described in 
Section MW16.0. 
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B-Job DescriDtions 

This file contains a job description for each position at the 
Mixed-Waste Laboratory. 

C-Master Resume File 

This file contains a current resume for each active employee at 
ITASKWL. 

^ . .  
g-Oraan izational Chart S 

c .-.- -_ 
c ’ .  
*r Current organizational charts for the Mixed-Waste Laboratory, the 
c .  

ITAS-Oak Ridge Laboratory, and the Southern Regional Operations 
are maintained. 

E: 

.. . 
E-Inactive EmDlovee File 

, _  

All training and personnel records of past and current employees 
are retained in this category. 

F-ComDuter Software Validation 

Included in this file is software validation for instrumentation, 
hand-held calculations, and spreadsheets. 

N-QA/O C Data 

Results of blind performance evaluation samples in all lab areas 
and QA/QC samples and control chart information are kept in this 
file. a 
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V-Miscellaneous Qualitv Documents 

This category allows for the maintenance of quality documents not 
related to previous categories and not requiring a separate new 
category. 
listing of the category contents. 

The category index can be reference for an up-to-date 

MW12.3.1 Qualitv Document Cateuorization 

Records that furnish documentary evidence of quality in the 
overall performance and operation of ITASMWL shall be considered 
quality documents. Project-specific records will be considered 
quality documents only if the client contract specifies them as 
such. 

L 

MW12.4 Record Control 

MW12.4.1 proie ct Record Han dlinu an d Con trol, 

Laboratory-generated project records will be delivered to the 
records room for categorization and filing. 
custodian (the QCC or designee) shall: 

The project records 

* Write the category codes and file description of each 
group of records on the category index lists. 

* Prepare a file folder for each code number. The file 
folder tab shall be documented with the category 
letter-number code, the file description and the 
associated laboratory project number if the category is 
subdivided by laboratory project. 

* Place the files in the appropriate storage location. 
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To maintain control of project records, sign-out sheets shall be 
placed in the location from which a project record is removed. 
The sign-out sheet shall indicate: 

* Project file number which was borrowed 

* Date and person borrowing the record 

* Date returned to the record system 

When the project record is returned, the sign-out sheet will be 
removed from the file cabinet and kept for reuse. 

,- 

I .. 
Active files shall be maintained in 'locking metal file cabinets 
located in the office area of the laboratory. 
personnel shall have access to the files. Authorized personnel 
include, but are not limited to, QA personnel, Laboratory 
Director, Laboratory Manager, Group leaders, Project Managers, 
and coding personnel. 
case-by-case basis. The file drawers shall be locked when not in 
use. Smoking, eating, and the use of chemicals are prohibited in 
the records retention area. 

Only authorized * 
Other personnel may be authorized on a 

Project fi-le documents may be designated as quality records by 
the client or the Quality Control Coordinator. In such cases, 
the Project files shall be stored as in Section MW12.4.2. 
shall be maintained in two-hour rated Class B file containers 
meeting the requirements of NFPA 232-1975, or they shall be 
duplicated with one copy stored in the ITASMWL records room and 
one copy stored at a remote location. 

They 
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It shall be the responsibility of the Quality Control Coordinator 
to oversee and implement the procedures for project files 
maintenance. 

Quality and operations records that are in daily use, such as the 
master sample logbook and current instrument logbooks shall be 
assigned a file index code which is recorded on the logbook and 
entered into the index. The logbooks shall be stored at the 
location of use until completed, at which time they shall be 
placed in the files for retention. 

Active files shall be maintained in two-hour Class B file 
containers meeting the requirements of NFPA 232-1975 located in 
the Quality Assurance office or in dual files at remote 
locations. The file drawers will be kept locked when not in use. 

Only authorized laboratory personnel shall have access to the 
files. 
and laboratory management. 

Authorized personnel include Quality Assurance personnel 

File sign-out sheets shall be maintained to control removal and 
return of records. The sign-out sheets will indicate the file 
index code and abbreviated file description, date, person 
borrowing the record, and the date returned. 

The ITASMWL Quality Control Coordinator is responsible f o r  
verifying the implementation of the Quality/Qperations Record 
System. 
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5.. :. . 
I . .. -_ . 

.. . . 

1.' -.. 

MW12.5 Records Retention 

MW12.5.1 Pro1 'ect Retention 

Project records shall be classified as Permanent or Nonpermanent 
by the Quality Control Coordinator. Permanent records shall be 
maintained by ITASMWL for at least as long as the life of the 
project or nuclear facility plus ten years, or they may be 
transferred to the owner of the facility. 

Nonpermanent records shall be maintained for the following time 
periods after completion of the project: 

* Analysis performed as part of site mitigation 
activities - 10 years. 
Records associated with facilities governed by the 

after closure, if the analysis was performed prior to 
closure or for the 30 year monitoring period following 
closure, if the analysis was performed for the purpose 
of closure monitoring. 

Conventional analysis - 7 years. 

. . ,  
.L r * 
, .  . Resource Conservation and Recovery Act (RCRA) - 5 years 

* 

MW12.5.2 Qualitv/ODerations Re cords Retention 

Quality/Operations files will be maintained for retrievability 
during active use. Once per year the Quality/Operations files 
will be reviewed to determine those records that are no longer 
required for current operations and quality assurance 
documentation. These records will be transferred to permanent 
storage. The storage date of each record shall be documented on 
the appropriate index. A separate index shall be generated 
indicating the storage date and location. A copy of this index 
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i maintained in the active index ile and the original is placed 
in an index file at the storage location. Quality/Operations 
records shall be maintained as long as the longest retained 
project-specific records associated with them, generally 
classified as Permanent. 

Records shall be maintained for permanent storage in facilities 
which provide a suitable environment to minimize deterioration or 
damage, prevent loss, and facilitate retrieval without undue 
delay. The facilities shall meet the requirements of NQA-1 
Supplement 17s-1, "Supplementary Requirements for Quality 
Assurance Records" 

MW12.5.3 Permanent Rec ords 

The following is a list of "Permanent" records and shall be 
retained 
years. 

for the life of the project or nuclear facility plus 10 

Laboratory procedures and revisions to procedures 

Laboratory calculation sheets 

Raw data generated by instrumentation including 
calibration and analytical data 

Instrument logbooks 

Sample logbooks 

Calibration certificates and reference certificates 

Disposa1,records 

Results of analysis of standards, blanks, spikes, 
QC samples, and internal cross-checks 
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* Nonconformance logbook and project specific 
nonconformances 

* Training records 

* . Audits/Surveillance reports and responses 

MW12.5.4 NonDennan ent R ecords 

The following is a list of records classified as llNonpermanentli 
and while they shall be retained f o r  a minimum of seven years, 
shall not be retained for the life of a project or nuclear 
f ac i 1 ity . ,. c 1  . 5 - 

* Audit plans and logs 

* Surveillance plans and logs 

Pri& to record destruction, the QC Coordinator shall review 
records to determine if the retention time should be extended. 

F” 
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Project Records 
Filing Categories 

Catenorv Record D e scr iD t ion 
Pro j ec t Index 

A Correspondence 

B Tracking Records/ 
Screening Records 

C Organic Analytical Data 

D Inorganic Analytical Data 

E Data Reports/Electronic Data 
Transfer Records 

F Nonconformance 

G QAPP/Project Specific 
Requirements 
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TABLE UWl2-2 

Laboratory Quality/Operations Records 
Filing Categories 

Cat e zorv Record DescriD tion 

Index File 

A Personnel Training & 
Qualifications 

B 

C 

D 

E 

F 

G 

H 

Job Descriptions 

Master Resume File 

Organizational Charts 

Inactive Employee File 

Computer Software Validation 

Certificates 

Certifications 

Equipment Maintenance & Cal. 

Master Sample Logbook 

Blind PE Sample Logbook 

Nonconformance Logbook 

P 

Instrument Calibration Data 

QA/QC Data 

Nonconformances: Monthly 
Breakdown 

Audit Information 
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TABLE 12-2 
(Continued) 

Ca te e o n  Record Des cr iD t i on 

Q SOP File 

R QA Manual File 

S Procedures and References 

T QCC Reports 

U Subcontractor Records 

v Miscellaneous 
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XW13.0 NONCONPORPlANCEB AND CORRECTIVE ACTION 

All conditions identified as being adverse to quality or 
rendering quality indeterminate will require corrective action. 
Identification of suspected adverse conditions can be made by lab 
employees in the course of their work (internal) or by 
individuals outside ITASMWL (external) through the process of 
review, surveillance, audit, or proficiency testing. 

A summary of the procedures that shall be established to 
identify, document, and correct nonconformances within ITASMWL 
follows; the details of implementation shall be documented in 
laboratory operating procedures. 

MW13.1 Ident ification and D ocument a t ion of Nonc onform ances 

MW13.1 1 Jnternal 

Any lab employee noticing a deficiency suspected of being a 
nonconformance shall report the deficiency to the responsible 
supervisor and to the Quality Control Coordinator on a 
nonconformance memo. 
dated by the generating employee and then routed to the QC 
Coordinator and Laboratory Director. 

The nonconformance memo shall be signed and 

The responsible supemisor and the QC Coordinator shall determine 
whether a deficiency will affect the quality of analytical data, 
thus becoming a nonconformance. The QC Coordinator is 
responsible for maintaining a log of nonconfonnances and dates of 
corrective action and verification f o r  each. 
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MW13.1.2 External 

A laboratory nonconformance may be identified by an external 
organization through quality assurance functions such as an 
audit, surveillance, or proficiency testing. 
generated by the external QA function shall serve as 
documentation of the nonconformance. 
generate a nonconformance memo for specific items cited for ease 
of circulation and for documentation of corrective action. 
Externally identified deficiencies recognized as laboratory 
nonconformances shall be recorded in the QC Coordinator's 
nonconformance log for tracking and follow up actions. 

The report 

The QC Coordinator may 

MW13.2 Co 

~ ~ 1 3 . 2 . 1  Corre ctive Actioq 

Corrective action shall include proposed corrective action, 
underlying root cause, and actions to prevent recurrence. 

MW13.2.2 Follo W-up 

The corrective action taken shall be documented on the 
nonconformance memo. 
shall sign and date the nonconformance memo. 
Management is respon8ible for ensuring that corrective is taken 
and completed, Verification of corrective action is the 
responsibility of the QC Coordinator. 

The person performing the corrective action 
Laboratory 
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MW13.3 Nonconformance Close-Out 

The QC Coordinator shall record the dates of corrective action 
and verification in the nonconformance log. The original 
completed nonconformance memo shall be filed in Section F of a 
project file or with procurement documents in the purchasing 
files. The reference Pile index location code shall be recorded 
in the nonconformance log for ease of tracking. 
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MW14.0 QUALITY ASSURANCE/CONTROL AUDITS 

The ITAS Oak Ridge-Mixed Waste Laboratory audit program shall 
consist of monthly surveillances and two types of audits, each 
performed biannually, resulting in quarterly audits. 

* System audits shall be performed by the ITAS Quality 
Assurance staff and reported to the Vice President, 
Analytical Services; 

* Performance audits shall be performed by the laboratory 
Quality Control Coordinator and reported to the 
Laboratory Manager/ Technical Director, the Laboratory 
Director, and the ITAS Director, Quality Assurance and 
.Compliance. 

* Surveillances shall be performed on a monthly basis 
(months not scheduled with an audit) within the 
laboratory by the Quality Control Coordinator and 
reported to the Laboratory Manager. 

The content and conduct of the audits and surveillances are 
discussed below. 

MW14.1 Performance. and Sv stem Audits 

The contents of performance and system audits may%differ as 
described in the ITAS QA Manual; however, the conduct and 
documentation requirements of both types shall follow the same 
general guidelines. 

MW14.1.1 Auditor Ind eDendencq 

’ The audit shall be performed by personnel who are independent of 
any direct responsibility for perfonhance of the activities being 
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audited. 
freedom to make the audit process meaningful and effective. 

Audit personnel shall have sufficient authority and 

MW14.1.2 Scheduling 

The Quality Control Coordinator and Laboratory Director shall 
prepare a master schedule reflecting all audits to be performed 
in a calendar year. The schedule shall include the biannual 
systems audits previously scheduled by the Quality Assurance 
staff, the biannual performance audits on alternate quarters, and 
the monthly surveillances performed on months not scheduled with 
an audit. 
revised and updated as the year progresses. 

The schedule shall be used as a guide and may be 

MW14.1.3 Audit pr eDaratioq 

The audit team, designated by the type of audit being performed, 
may be made up of one or more members and shall be directed by a 
qualified lead auditor. 
document an audit plan to include: 
audit team members, the activities to be audited, personnel to be 
notified, the schedule, required documents, and checklists as 
each is applicable. The team 'leader should outline the tasks 
assigned to each auditor. 
with his/her assigned area. 

The audit team shall develop and 
the scope of the audit, the 

Each auditor should become familiar 

MW14.1.4 Audit p erforman ce 

Each audit shall consist of the following general functions: 
1) 
described and introductions are made: 2) the examination of 
evidence: 3) data taking, the completion of checklists is one 

the preaudit conference in which the audit scope is briefly 
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form of data taking; 4) recording of potential findings and 
observations; 5) post audit critique in which findings and 
observations are discussed and consolidated among the auditors, 
and; 6) the post audit conference in which the results of the 
audit are presented briefly to the audited group. 

MW14.1.5 Audit ReDort 

The lead auditor shall prepare the audit report based on the 
notes, checklists, and comments of the audit team members. The 
audit report shall consist of the following general features: * -.. 

r +. - .: 1. Transmittal letter 

7 
I 

2. Description of the audit - will include names of 
audited groups, scope of the audit, and summary of 
audit activities 

. . .  3. Audit findings in appropriate format 

. I  ' 4. Audit obsentations and recommendations 
I. 

5. Response date specified 

The audit report should be issued as soon as possible but not 
more than thirty (30) days following the audit. 

MW14.1.6 correct ive Act ion and F 01 1 ow-UQ 

The lead auditor is responsible for audit follow-up and 
verification of corrective action. 
documented in the Quality Control Coordinator's nonconformance 
log for follow-up within the laboratory. 
report from the audited organizations should be submitted to the 
lead auditor within the specified time limit. 

All audit findings shall be 

A response to the audit 

The response shall 0 
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state the planned or accomplished corrective action and target 
dates for completion. 
the lead auditor shall verify corrective action through written 
communication, review of revised documents, reaudit, or other 
appropriate means. 

After acceptance of the written response, 

MW14.1.7 Aud it Records 

All records associated with performance audits shall be 
considered quality documents and maintained as described in 
Section MW12.0. These records consist of: 

* the audit plan 

* checklists 

* nonconformance log 

* the audit report 

* 
* other pertinent correspondence 

audit finding reports and responses 

Any subset of those records listed above received by the 
laboratory concerning the conduct and reporting of a system's 
audit shall be retained by the laboratory as quality documents. 

surveillances of a specific areas of ITASMW shall be performed by 
the Quality Control Coordinator or designee on a monthly basis. 
Surveillances do not require as extensive planning and 
preparation as do audits, nor prior communication with the 
surveyed organization or personnel. 
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The Quality Control Coordinator or designee shall observe the 
activity of interest while it is in process and/or review 
objective evidence using a predesigned checklist 'based on the 
applicable documents. 

.., 
i. . .. 
L.. , .,.. . 

Nonconformances observed during a surveillance shall be 
documented in a nonconformance memo (Section MW13.0) and recorded 
into the Quality Control Coordinatorts nonconformance log for 
follow-up and corrective action. The Laboratory Management is 
responsible for ensuring that corrective action is taken. The 
Quality Control Coordinator is responsihle for insuring that the 
surveillance is t*closed outt*. The date closed is recorded in the 
nonconformance logbook. - 

0 A copy of all surveillance records shall be maintained in the 
Qua:lity/Operations audit files. 

.. 
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HWlS.0 QUALITY REPORTS TO MANAGEMENT 

The Quality Control Coordinator is responsible for preparing 
reports to management indicating effectiveness of the Quality 
Assurance Program. 
monthly updates, summarizing current quality related activities 
to be given to the ITAS Director Quality Assurance and 
Compliance. The monthly quality report shall include: 

The Quality Control Coordinator will prepare 

1) Audits 

* Internal Audits/Surveillances 
* External Audits 
* Subcontractor Audits 

2) Performance Evaluation Samples 

* PE Samples in house 
* PE Samples Submitted/Pending 

PE Results Received 

3) Certification 

* Received 
* Initiated 

4) Nonconformance Summary 

* Tabulated by area 

5) Holding Time Violation Summary 

6) QC Data/Control Chart Summary 

7) SOPS Issued/Revised 

8) Training Received/Conducted 

9) QAPPs Reviewed/Received 

10) Miscellaneous 
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Moo16*0 PERSONNEL TRAINING AND QUALIFICATIONS 

The ITAS Mixed Waste laboratory personnel training and 
qualifications program shall be developed to ensure that all 
laboratory employees in quality related positions have been 
trained and qualified in their specific area of work and in the 
associated quality assurance procedures and to ensure that the 
training and qualification data are current and properly 
documented. 

. .  MW16.1 Qualifications 

ITASMWL shall have detailed job descriptions for all laboratory 
positions. These job descriptions shall provide the minimum 
qualifications in terms of education and experience, duties, 
knowledge, and skills necessary for an analyst to carry out work 
in the Mixed Waste laboratory. During an annual performance 
review, the laboratory supervisors shall compare each analyst's 
performance with the qualifications established in his/her job 
description. 

ITASMWL normally expects necessary knowledge and fundamental 
chemical laboratory skills to have been demonstrated by formal 
academic training which includes course work in the following 
areas: general chemistry, qualitative analysis, quantitative 
analysis, and instrumental analysis, or demonstrated through 
extensive laboratory training. 
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MW16.2 Tr aininq 

MW16.2.1 Techn ical Train- 
. .  

An analyst hired to perform sample preparation procedures and/or 
analytical procedures shall receive one-on-one instruction from a 
professional staff member or a qualified analyst for each 
procedure. 
analyst must pass a specified qualifying set. 
step for each sample preparation procedure shall be an 
independent performance of the procedure while being observed by 
the instructor. 
procedure shall be an acceptable analysis of an unknown sample 
set (acceptance criteria shall be detailed in the laboratory 
training procedure). Only upon acceptable completion of the 
appropriate qualifying step shall the analyst perform the 
procedure without assistance or supervision. 

To become qualified on a particular procedure, the 
The qualifying 

The qualifying step for each analytical 

ification and Retraininq cal Oual MW16.2.2 Maintenan ce of Techni 

An analyst's qualification on a technical procedure shall be 
reviewed annually by the appropriate supervisor. 
may extend qualification or provide retraining based on the 
analyst's observed performance of the procedure, results of 
qualification samples, or results of internal or external 
performance evaluation samples. 

The supervisor 
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MW16.2.3 Qualitv Assurance Traininq 

MW16.2.3.1 For La boratorv An alvsts 

Each laboratory analyst shall become familiar with the laboratory 
quality assurance program by reading quality control procedures 
and sections of the laboratory-specific attachment and the ITAS 
QA Manual appropriate to his/her position. 

For initial quality assurance qualification, the trainee shall be 
given a quality assurance written exam that will test the 
trainee's knowledge and use of the laboratory's quality assurance 
program. Passing this exam will demonstrate sufficient knowledge 
of 'the quality assurance program to perform work in the Mixed 
Waste laboratory upon training in a specific technical area. 
Acceptance criteria for the QA examination will be given in the 
1ab"oratory training procedure. 
maintained as a quality record. 
qualification and retraining, maintained as a quality 
record. For maintenance of QA qualification and retraining, the 
laboratory staff shall conduct periodic quality assurance 
training sessions for the Hixed Waste laboratory analysts. 

.. f 
The examination shall be 
For maintenance of QA 

MW16.2.3.2 For the Q u u t v  Contr 01 co ordinator 

Quality assurance-training for the laboratory Quality Control 
Coordinator is the responsibility of the ITAS Director of Quality 
Assurance and Compliance. 
workshops and training sessions presented by the ITAS QA office 
and external training sessions presented by reputable quality 

This training shall consist of 
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assurance organizations. 
training records shall be maintained in the Mixed Waste 
laboratory's Quality/Operations files. 

Copies of the QC Coordinator's QA 

Each laboratory employee in a quality related position shall have 
a Personnel Qualification Record. The record shall be documented 
with technical and quality assurance procedures for which the 
employee is qualified, the dates of qualification and renewal, 
and the approval signature. Other qualification and training 
documents include: 

personnel resumes 
* 
* 
* quality assurance examinations 
* 
* professional cettificates, and 
* 

record of observation on a sample prep procedure 
results of qualifying sample sets 

attendance records of training sessions 

internal training certificates of qualification 

The QC Coordinator is responsible for maintaining the personnel 
qualification and training records as quality documents in the 
QUality/OperatiOn8 racord system, Category A. 
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IT RADIOLOGICAL SCIENCES LABORATORY 

GENERAL INFORMATION 

Locati on : 

1550 Bear Creek Road 
Oak Ri dge, Tennessee 

Mai 1 i ng Address: 

P.O.  Box 549 
Oak Ridge, Tennessee 37831 

Tel ephone: 

(615)  482-9707 

L 1 censes : 

Rad4 oactl ve Mater dl icense Nos. R-0143-L88 and N-0142-L8 
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IT RADIOLOGICAL SCIENCES LABORATORY 

Policy Statement 

I t  i s  the policy of IT Radiological Sciences Laboratory t o  provide q u a l i t y  

radioanalytical services t h a t  meet the customer, corporate, and industry 
requirements. The Qua l i ty  Assurance Program, as prescribed i n  t h i s  and the ITAS 
manual, i s  designed t o  sat isfy the requirements of the ANSI/ASME NQA-1  S t a n d a r d ,  
where determined t o  be applicable, and the USNRC Regulatory Guide 4.15.  When 
appropriate, detailed procedures are used t o  implement the policies of th is  
manual. 

I t  i s  the objective of this Quality Assurance Program t o  assure t h a t  a 
controlled quality system i s  maintained over a l l  aspects of the laboratory which 
effect  the quality of the data and to  assure that  data submitted t o  the customer 
conform to a1 1 requf rements. 

All levels of l a b  personnel are directed to  perform a l l  work i n  compliance w f t h  

the requirements of this Qual i t y  Assurance Program. 

The above Q u a l i t y  Assurance policy and the Quality Assurance Program as 
described i n  this manual and the ITAS Quality Assurance Manual, has the 
unqualified support of our corgoratf on and management. 

John A. Auxier' 
Laboratory Director 



a 

a 

ITRSL L S A  
Section: 2SO.O 
Revisfon No . : 0 
Date:  August 1. 1387 
Page:- 5 o f  10 

TABLE OF CONTENTS 

Page . 
T i t l e  Page . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0- 1 
Revisfon Log . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0-2  
In format ion Page . . . . . . . . . . . . . . . . . . . . . . . . . . .  0-3 
Statement o f  Pol fcy . . . . . . . . . . . . . . . . . . . . . . . . . .  0 - 4  
Table o f  Contents . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0-5  
L i s t  of Tables . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0-8 
L i s t o f F i g u r e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0-8 
L i s t  o f  Attachments . . . . . . . . . . . . . . . . . . . . . . . . . .  0-9 

RS1.O INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . .  1-1 

R S l  . 1 Objectives o f  the Qual I t y  Assurance Program . . . . . . . . .  
RS1.2 IT/RSL Q u a l i t y  Assurance Documents . . . . . . . . . . . . . .  1 - 2  
RS1.3 Document Control. D i s t r i b u t i o n .  and Revision . . . . . . . . .  1 - 3  

1 - 2  

RS2.0 LABORATORY ORGANIZATION AND RESPONSIBILITIES . . . . . . . . .  2 - 1  

RS2.1 IT/RSL Qca l i t y -Re la ted  Respons ib i l i t i es  Wi th in  

RS2.2 IT/RSL Qual i t y  Assurance Responsi bf  1 I t i e s  Outside 
the Laboratory . . . . . . . . . . . . . . . . . . . . . . . .  2 - 1  

o f  the Laboratory . . . . . . . . . . . . . . . . . . . . . .  2 - 3  

RS3.0 STANDARD LABORATORY PRACTICE . . . . . . . . . . . . . . . . .  3 - 1  

RS3.1 Respons ib i l i t y  f o r  Standard Operating Procedures . . . . . . .  3 - 1  
RS3.2 Standard Procedure Format . . . . . . . . . . . . . . . . . .  3 - 1  
RS3.3 Issuance o f  Standard Operating Procedures . . . . . . . . . .  3 - 2  

RS4.0 MATERIAL PROCUREMENT AND CONTROL . . . . . . . . . . . . . . .  4 - 1  

RS4.1 Requirements fo r  Reagents. Solvents. and Gases . . . . . . . .  4-1 
RS4.2 Requirements f o r  Laboratory Containers . . . . . . . . . . . .  4-2  
RS4.3 Stor ing and Mainta in ing Reagents and Solvents . . . . . . . .  4-3 
RS4.4 Radioactive Reference Standards . . . . . . . . . . . . . . .  4-3 
RS4.5 G1 assware C1 eani ng Requirements . . . . . . . . . . . . . . .  4-4 

RS5.0 SAMPLE RECEIPT AND I N I T I A T I O N  OF TESTING PROGRAM . . . . . . .  5-1 

RS5.1 F i e l d  Co l l ec t i on  and Shipment . . . . . . . . . . . . . . . .  5-1  
RS5.2 Chain o f  Custody Form . . . . . . . . . . . . . . . . . . . .  5 - 1  
RS5.3 Request f o r  Analysis Form . . . . . . . . . . . . . . . . . .  5-1 



ITRSL L S A  
Sec t ion :  RSO.0  
Revision No . . 0 
Date: A u g u s t  1.  1987 
Page: 6 of 10 

TABLE OF CONTENTS (Cont i nued 1 

Page 

RS5.4 Laboratory Sampl e Receipt . . . . . . . . . . . . . . . . . .  5-2 
RS5.5 Laboratory Storage of Samples . . . . . . . . . . . . . . . .  5-3 
RS5.6 I n i t i a t i o n  of Tes t ing  Program . . . . . . . . . . . . . . . .  5-3 
RS5.7 Sample Disposal . . . . . . . . . . . . . . . . . . . . . . .  5-3 

RS6.0 CALIBRATION PRACTICES . . . . . . . . . . . . . . . . . . . . .  6-1 

RS6.1 Ca l ib ra t ion  System . . . . . . . . . . . . . . . . . . . . . .  6-1 
RS6.2 Operational Cali b ra t ion  . . . . . . . . . . . . . . . . . . .  6-4 
RS6.3 Per iodic  Ca l ib ra t ion  . . . . . . . . . . . . . . . . . . . . .  6-4 

RS7.0 PREVENTIVE MAINTENANCE . . . . . . . . . . . . . . . . . . . .  7-1  

RS8.0 ANALYSIS OF QUALITY CONTROL SAMPLES . . . . . . . . . . . . . .  8-1 
. 

RS8.1 In t r a l abora to ry  Q u a l i t y  Control Samples . . . . . . . . . . .  8-1 
RS8.2 In t e r l abora to ry  VerificaLion Samples . . . . . . . . . . . . .  8-3 

RS9.0 ANALYTICAL PROCEDURES . . . . . . . . . . . . . . . . . . . . .  9-1 

RS9.1 Data Shee ts  . . . . . . . . . . . . . . . . . . . . . . . . .  9-1 

RS9.3 Variance from Procedures . . . . . . . . . . . . . . . . . . .  9-2 
RS9.2 Analyt ical  Methods . . . . . . . . . . . .  ; . . . . . . . . .  9-2 

RS1O.O DATA VERIFICATION . . . . . . . . . . . . . . . . . . . . . . .  10-1 

RSIO.l Processing of Q u a l l t y  Control Data . . . . . . . . . . . . . .  10-1 
RS10.2 S t a t i s t i c a l  Evaluat ion of Qual i ty .Cont ro1  Data . . . . . . . .  10-3 

RS11.0 DATA REPORTS . . . . . . . . . . . . . . . . . . . . . . . . .  11-1 

RS1l.l Transmittal Documents . . . . . . . . . . . . . . . . . . . .  11-2 

RS12.0 RECORDS MANAGEMENT . . . . . . . . . . . . . . . . . . . . . .  12-1 

RS12.1 C l a s s i f i c a t i o n  . . . . . . . . . . . . . . . . . . . . . . . .  12-1 
RS12.2 Project and Customer Records . . . . . . . . . . . . . . . . .  12-2  
RS12.3 General Laboratory Operations Records . . . . . . . . . . . .  12-2 
RS12.4 Reference Documents . . . . . . . . . . . . . . . . . . . . .  12-4 
RS12.5 Record Retention . . . . . . . . . . . . . . . . . . . . . . .  12-4 

e 



ITRSL L S A  
Sect ion:  R S 0 . O  
Revision No . . 2 
Date: August 1.  I987 
Page: 7 of  10 

TABLE OF CONTENTS (Continued) 

Page 

RS13.0 NONCONFORMANCES AND CORRECTIVE ACTIONS . . . . . . . . . . . .  13-1 

RS13.1 Deficiencies  . . . . . . . . . . . . . . . . . . . . . . . . .  13-1 
RS13.2 Nonconformances . . . . . . . . . . . . . . . . . . . . . . .  13-1 
RS13.3 Correctlve Actions . . . . . . . . . . . . . . . . . . . . . .  13-2 
RS13.4 Defects and Noncompliance Per 10 CFR Pa r t  21  . . . . . . . . .  13-2 

RS14.0 QUALITY AsSURANCE/QUALITY CONTROL AUDITS . . . . . . . . . . .  14-1 

RS14.1 Performance Evaluations . . . . . . . . . . . . . . . . . . .  14-1 
RS14.2 System Audits . . . . . . . . . . . . . . . . . . . . . . . .  14-2 

RS15.0 QUALITY REPORTS TO MANAGEMENT . . . . . . . . . . . . . . . . .  15-1 

RS15.1 Performance Audit Reports . . . . . . . . . . . . . . . . . .  15-1 
RS15.2 System Audit Reports . . . . . . . . . . . . . . . . . . . . .  15-1 
RS15.3 Nonconformance/Corrective Action Resolution . . . . . . . . .  15-1 

RS16.0 PERSONNEL QUALIFICATION AND TRAINING REQUIREMENTS . . . . . . .  16-1 

RS16.1 Q u a l i t y  Assurance Tra in ing  . . . . . . . . . . . . . . . . . .  
APPENDIX I Glossary of Terms . . . . . . . . . . . . . . . . . . . . .  

16-1 0 RS16-2 Technfcal Training and Procedural Q u a l i f i c a t i o n  . . . . . . .  16-1 

4-1 



Table No. 

RS3-1 

RS5-1 

RS7-1 

RS8-1 

RS12-1 

RS12-2 

RS12-3 ' 

Figure No. 

RS2-1 

RS3-1 

RSlO-1 

RS13-5 

ITRSL LSA 
Sect ion:  2SO.O 
Revision No. :  0 
Date: A u g u s t  1 ,  1987 
P.age: 8 of 10 

LIST OF TABLES 

T i t l e  Page - 
Laboratory F u n c t i o n  Oescriptions . . . . . . .  3-3 

Water Sample Preserva t ives  and 
Containers  . . . . . . . . . . . . . . . . . .  5-5 
Preventive Maintenance Requirements. . . . . .  7-4  

In t r a l abora to ry  Qual 1 t y  Control 
Sample Sumnary . . . .  
Project Records F i l i n g  

Laboratory Performance 

F i l i n g  Categories .  . .  
Reference Oocuments . 

LIST OF FIGURES 

Title - 

. . . . . . . . . . .  . 8 - 5  

Categories .  . . . . .  .12-7 

Records 

. . . . . . . . . . .  .12-8 

. . . . . . . . . . .  -12-9 

Page - 
IT/Radiologi ca l  Sciences Laboratory 
Organizat ional  Char t  . . . . . . . . . . . . .  2-4 

,aboratory Analysis Flow Char t  . . . . . . . .  3-5 

Data Val idatfon Process Flow Chart . . . . .  . lo-11 

10 CFR 21 Noncompliance Flow Chart . . . . .  .13-9 



Attachment No . 

R S 3 - 1  
RS3-2 
RS4- 1 

RS4-2 
RS4-3 
RS4-4 
RS5-1 
RS542 
RS6-1 
RS6 . 2 
RS6-3 
RS6-4 
RS6 . 5 
RS6-6 
RS7-1 
RS7-2 
RS8- 1 
RS8-2 
RS12-1 
RS13-1 
RS13-2 
RS13-3 
RS13-4 
RS14-1 

ITRSL C S A  
S e c t i o n :  RS0.3 
R e v i s i o n  No . . 0 
D a t e :  August 1. 1997 
Page: 3 o f  10 

LIST OF ATTACHMENTS 

T i t l e  . Paqe 

Laboratory Procedure Cover Page . . . . . . . .  3-6 
Laboratory Procedure Standard Form . . . . . .  3 - 7  
Radioactive M a t e r i a l  Inventory Control 
Form . . . . . . . . . . . . . . . . . . . . .  4 - 5  

Working Solut ion Log . . . . . . . . . . . . .  4-6  

D i l u t i o n  Calculat ion Sheet . . . . . . . . . .  4-7  

Disposal Record . . . . . . . . . . . . . . . .  4-8 

Chain of Custod Record . . . . . . . . . . . .  5-6 

Request for  Analysis Form . . . . . . . . . . .  5-7 
Nonconfownfng I t e m  Tag . . . . . . . . . . . .  6-6 
Notice o f  Equipment ca l i b ra t i on  Fai lure . . . .  6 - 7  
Equipment Cal ibrat ion Record . . . . . . . . .  6-8 
Instrument Cal ibrat ion St icker  . . . . . . . .  6-9 
balance Cal ibrat ion Record . . . . . . . . . .  6-19 
Thermometer Cal ibrat ion Record . . . . . . . .  6-11 

Preventive Maintenance Schedule . . . . . . . .  7 - 2  

Preventivc Maintenance Pecord . . . . . . . . .  7-3  
Duplicate Analysis Data Sheet . . . . . . . . .  8-6 
Spike Analysis Data Sheet . . . . . . . . . . .  8-7 
Project  F i l e  Index . . . . . . . . . . . . .  .1 2.6 
Nonconformance Report . . . . . . . . . . . .  .l 3.4 
Nonconformance Log . . . . . . . . . . . . .  .1 3.5 
Notice o f  Anomaly . . . . . . . . . . . . . . .  13.6 
10 CFR 21 Notice . . . . . . . . . . . . . .  - 1 3 - 7  
Survei l lance Checkl ist . . . -14-3 

(Conti nued 1 



Attachment No. 

RS14-2 
RS14-3 
RS14-4 
RS14-5 
RS14-6 
RS16-1 
RS16-2 

ITRSL L S A  
Sect ion:  RSO.0 . 
Revis ion N o . :  0 : 
Date:  August 1, 1987 
Page: 10 o f  10 . 

LIST OF ATTACHMENTS (Continued) 

T i t l e  - Page - 

Survei 11 ance Schedule . . . . . . . . . . . .  14-4 
Audit  P lan and Schedule . . . . . . . . . . .  14-5 
I n t e r n a l  Audi t  Check1 i s t .  . . . . . . . . . .  14-6 
Audit  Act ion Report . . . . . . . . . . . . .  14-7 
Audi t  Report Format . . . . . . . . . . . . .  14-8 
QA O r i e n t a t i o n  Check l is t .  . . . . . . . . . .  16-3 
T r a i n i n g  Attendance Record. . . . . . . . . .  16-4 

.a 



I T ? S L  L S A  
S e c t i o n :  ?SI .O 
Revision Y O . :  3 
Date:  A u g u s t  !, 1337 
Page: 1 o f  4 

RS1.O INTRODUCTION 

The I n t e r n a t i  onal Techno1 ogy Radi ol  o g i c a l  Sciences Laboratory ( I T / R S L )  i s one o f  

s e v e r a l  1 a b o r a t o r i  e s  t h a t  comprise the IT  Analytf c a l  S e r v i c e s  ( I T A S )  d i  v i  s i o n  of 

t h e  IT Corporat ion ( I T ) .  Provided i n  the ITAS Q u a l i t y  Assurance Manual i s  the 
o v e r a l l  Q u a l i t y  Assurance Program t o  which a l l  the ITAS l a b o r a t o r i e s  adhere.  
Each l a b o r a t o r y  i s  required t o  supplement  the ITAS manual w i t h  a 
Labora to ry -Spec i f i c  Attachment t h a t  further d e t a i l s  the fmplementation o f  the 
q u a l i t y  a s su rance  program and expands the program, where necessa ry ,  t o  meet the 
requirements  of  the i n d i v i d u a l  l a b o r a t o r y ' s  work. T h i s  document i s  t h e  

Laboratory-Speci ff  c Attachment f o r  IT/RSL w h i c h ,  t o g e t h e r  w i t h  the ITAS QA 

Manual, form the QA/QC program f o r  this l a b o r a t o r y .  I t  i s  the expressed purpose 
of  these documents and the o v e r a l l  program t o  provfde a comprehensive plan f o r  
produci ng d a t a  of known qual i t y  . 
As noted i n  the ITAS QA Manual, i t  i s  recognized t h a t  a l l  l a b o r a t o r y  personnel 
a f f e c t  the q u a l i t y  o f  the d a t a .  T h i s  manual has  been prepared i n  o r d e r  t h a t  
s t a f f  members will  be cogn izan t  of  the procedures adopted by IT/RSL f o r  t he  pro- 
d u c t i o n  of a n a l y t i c a l  d a t a ,  and so they will be aware of their r e s p o n s i b i l i t i e s .  
To a s s i s t  i n  the f n c o r p o r a t f o n  of the two manuals, the m a t e r i a l  i n  th is  a t t a c h -  
ment has been p resen ted  i n  the same format  and t o p i c s  d l l  covered i n  the same 
o r d e r  a s  the ITAS Manual. The prefix RS d i s t i n g u i s h e s  the RSL Manual s e c t i o n s  
from t h o s e  of the ITAS Manual and o t h e r  Labora to ry -Spec i f i c  a t tachments .  'Ahere 
s e c t i o n s  found i n  the ITAS Q u a l i t y  Assurance Manual a r e  no t  covered i n  th i s  

Manual, they a r e  incorporated from the ITAS Manual by r e f e r e n c e .  

As i n  the ITAS Qual1 ty  Assurance Manual, the terms Q u a l i t y  Assurance and Qual i t y  

Control  a r e  used i n  this manual as fo l lows :  
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0 Q u a l i t y  Assurance - T h e  o v e r a l l  c o n t r o l s  imposed upon l a b o r a t o r y  oDera- 
t i o n s .  Included a r e  a l l  a c t i o n s  taken by pe r sonne l ,  and the  documen- 
t a t i o n  of l a b o r a t o r y  performance a s  s p e c i f i e d  i n  the  Q u a l i t y  As,surance 
Program. 

e Q u a l i t y  Control -I T h e  d a i l y ,  spec i f ic  a c t i o n s  taken w i t h i n  t h e  l a b o r a -  
t o r y  t o  ver i fy  sample i n t e g r i t y ,  performance of a n a l y s e s ,  d a t a  pro- 
c e s s i  ng, and r eco rd  maintenance. 

RS1.l OBJECTIVES OF THE QUALITY ASSURANCE DOCUMENTS 

The o b j e c t i v e s  of the IT/RSL Q u a l i t y  Assurance Program and the  approach t o  
accomplishing these g o a l s  a r e  the same a s  t h o s e  of ITAS and a r e  l i s t e d  i n  

S e c t i o n  1.1 of the  ITAS Q u a l i t y  Assurance Manual. In  a d d i t i o n  t o  s t a t e d  ob jec -  
t ives,  IT/RSL has written this  a t t achmen t  t o  meet the requirements p a r t i c u l a r  t o  

the n u c l e a r  indus t ry  anu the U.S. Nuclear  Regulatory Comnission. 
-- 

RS1.2 IT/RSL QUALITY ASSURANCE DOCUMENTS 

IT/RSL m a i n t a i n s  s e v e r a l  types of  supplementary documents t o  p rov ide  a compre- 
hensive Q u a l i t y  Assurance Program. Listed below a r e  the v a r i o u s  c o n t r o l l e d  
documents and a brief discussion of the purpose of each. 

0 Q u a l i t y  Assurance Manual - The Q u a l i t y  Assurance Manual p rov ides  the 
ITAS Q u a l i t y  Assurance p o l i c y .  The manual discusses a l l  a s p e c t s  of 
Qual i t y  Assurance and Qual i t y  C o n t r o l ,  b o t h  admi n i  s t r a t l  ve and 
t e c h n i c a l .  However, i t  is not  intended t h a t  the manual p rov ide  i n - d e p t h  
t e c h n i c a l  d i s c u s s i o n .  The  Q u a l i t y  Assurance Manual has  precedence i n  
pol i c y  matters ove r  a1 1 o t h e r  ITAS qual i t y - r e1  a t e d  documents. The 
manual i s  a p p l i c a b l e  t o  and p rov ides  d i r e c t i o n  f o r  the Rad io log ica l  
S c i e n c e s  Laboratory.  

0 Labora to ry -Spec i f i c  Attachment - The Q u a l i t y  Assurance Manual Attachment 
specif ic  t o  the. r a d i o l o g i c a l  l a b o r a t o r y  i s  prepared f o r  two purposes:  

- The Rad io log ica l  Sc iences  Laboratory provides services t h a t  a r e  u n i q u e  
t o  this l a b o r a t o r y  and the Q u a l i t y  Assurance requirements s p e c i f i c  t o  
t h a t  work a r e  described i n  the a t t achmen t .  
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- Certain aspects of laboratory operations discussed i n  t h e  Q u a l i t y  
Assurance Manual are dependent upon  l a b o r a t o r y  faci 1 i t i e s .  
Assurance a c t i v i t i e s  such as preventfve mal ntenance, cal i b r a t i  o n ,  3 n d  
d a t a  verification are functions of the equipment i n  a stiecific l a b o r 3 -  
t o r y .  The Laboratory-Specific Attachment has  been prepared t o  docu-  
ment the specif ic  operations of IT/RSL and i s  adopted as p a r t  o f  m e  
Qual i t y  Assurance Manual.  

Qua l  i t y  

0 Project-Specific Manuals - Occasionally, contractual and regulatory 
demands, or uniqueness of a p ro jec t ' s  scope of work, require the 
preparation and  implementation of a Project-Speci f i c  Qual i ty  Assur3nce 
Program and Manual. I f  such a manual and implementation i s  required, 
f u l l  documentation w i l l  be provided i n  a Project-Speciffc Manual. T h e  
requirements of the project wi l l  take precedence over conventional ITAS 
Quality Assurance practlces for  t h a t  work. 

0 S t a n d a r d  Operatlng Procedures - Standa rd  Operating Procedures are 
developed to  provide spec i f ic  Instruction for  analytical and  support. 
a c t i v i t i e s  which are necessary for  the performance of q u a l i t y  work a n d  
production of q u a l i t y  data. 
use and methods developed w i t h i n  the laboratory t o  meet spec i f ic  c l i e n t  
needs. 

These include standard methods approved f o r  

L RS1.3 DOCUMENT CONTROL, DISTRIBUTION, AND REVISION 

- 

. A  various documents f o l  1 ow: 

All Quality Assurance Documents are  controlled documents and must be approve4 by 

designated personnel. The approvals required f o r  i ssuf  ng and revi s i n g  the 
-. . 

ITAS Qual i ty  Assurance Manual 

- Vice President, IT Analytical Services - Qual 1 t y  AssuranceKontrol Director, ITAS - Di rector ,  Qual i ty  Assurance, Environmental Projects Group 

0 Laboratory-Speci f i c  Attachment 

- Laboratory Manager - Laboratory D i  rector  - Qual i t y  Assurance/Control Director, ITAS - Director, Qual i ty  Assurance, Environmental Projects Group 
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0 Proj.ect-Speci f i c  Manuals 

- Laboratory Manager - Laboratory D i r e c t o r  - ,Laboratory Qual i t y  Control  Coordina tor  - Qual i t y  Assurance Manager 
- P r o j e c t  Manager ( i f  a n a l y t i c a l  s e r v i c e s  a r e  p a r t  of a broader-based 

p r o j e c t ,  and i s  required by c o n t r a c t ) .  

0 Standard Operat ing Procedures 

- Laboratory D i  r e c t o r  - Laboratory Manager - Qual i t y  AssuranceKont ro l  Director, ITAS - Laboratory Qual i t y  Control Coordina tor  

Approval of manuals s h a l l  be denoted by a s igna ture-and-da te  page i n  each 
manual w h i c h  includes the above and the manual au thor .  R e s p o n s i b i l i t i e s  f o r  
c o n t r o l  of documents, r e v i s i o n s  and document receipt a r e  addressed  i n  ITAS Q A  

Manual, Sec t ion  1 . 3 .  
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RS2.0 LABORATORY ORGANIZATION AND RESPONSIBILITIES 

The Director of IT/RSL has the overall responsibflity f o r  the establishment a n d  

imp1 ementati on of the Qual i t y  Assurance Program described i n  t h i  s and  the ITAS 
Manual. The o r g a n i z a t i o n a l  chart ,  Figure RS2-1, i l lus t ra tes  the specific l i n e s  

of authority and comunfcation for the management, direction, and  execution o f  

the Qual i t y  Assurance Program. 

Quality Assurance is  sufficiently independent from the pressures of l a b o r a t o r y  

ac t iv i t ies  and from cost and schedule considerations. The Q.A. Coordinator has 
dfrect access t o  the Director when appropriate action is required and h a s  the 
responsibf 1 i t y  and authority t o  stop work when deemed necessary. 

RS2.1 IT/RSL QUALIfYdRELATED RESPONSIBILITIES WITHIN THE LABORATORY 

This section ident i f ies  the various positions w i t h i n  the laboratory and the spe- 
c i f i c  responsibil i t ies of each for the implementation of the Q u a l i t y  Assurance 
Program and the completion of Qual i t y  Control act ivi t ies .  

0 Laboratory Director shall : 

- Report directly to  the Vice President, IT Analytical Services - Periodically determi ne the effectiveness of the Quality Assurance 

- Approve the Laboratory-Specific attachment t o  the Quality Assurance 
Program i n  the laboratory 

Manual, Project-Spec1 ff c Manuals and Standard Operating Proecedures and 
Procedures and revi si ons. 

0 Laboratory Manager shall: 

- Approve the Laboratory-Speciffc Attachment to  the Quality Assurance 

- Implement the Quality Assurance Program w i t h i n  the laboratory - Supervise routine Quality Control ac t iv i t ies  w i t h i n  the l a b o r a t o r y  
4 Recomnd to the ITAS QA/QC Director changes i n  the Qual i t y  Assurance 

Program . - Approve a l l  reports issued by the laboratory - Mai ntai n current 1 aboratory organ1 zation chart 

Manual, Project-Speci f i c  Manual s and Standard Operatf ng Procedures and  
a1 1 revisions 
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- Manage labora tory  d a i l y  ana ly t i ca l  opera t  
- Supervise sample s to rage  f ac i  1 i t i e s  

e Technical Di rec tor  sha l l  : 

- Provide technica l  overview of labora tory  - Define and oversee t r a i n i n g  program - Serve as  a n  "in-house" consu l t an t  f o r  the 

ons 

c t i  v i  t es 

a p p l i c a b i l i t y  of general  
Q u a l i t y  Control p r a c t i c e s  t o  s p e c i f f c  needs. - Evaluate new a n a l y t i c a l  techniques, procedures,  instrumentat ion a n d  
Qual i t y  Control procedures and provide recomnendati ons t o  the 
Laboratory Manager. - Define c a l i b r a t i o n  program f o r  fnstrumentat ion w i t h i n  the laboratory - Define and oversee instrument preventive maintenance program a n d  
schedule.  - Supervise the log- in  of a l l  samples received, completion of chain of 
custody, and maintenance sample log  book - Supervise the v e r i f i c a t i o n  of sof tware f o r  da ta  processing - Recomnend s tandards  f o r  purchasing instruments, equipment,  reagents ,  
gases  and chemf ca l  s .  

0 Qual i t y  Control Coordinator  s h a l l  : 

- Prepare Qual i t y  Control s tandards ,  insert Qual i t y  Control sampl e s  i n t o  

- Perform s t a t i s t i c a l  ana lyses  u t i l i z i n g  results of QC sample analyses  - Notify the Laboratory Manager of out-of-control  or  biased s i t u a t i o n s  - Report nonconformances t o  the ITAS Q u a l i t y  Assurance/Qual i t y  Control 
Di rec tor  i f  the s i t u a t l o n  i s  not  co r rec t ed  w i t h i n  the labora tory  - Assist i n  the performance of Qual i ty  Assurance a u d i t s  and perform 
Qual i t y  Control Audits  - Es tab l i sh  and supe rv i se  the labora tory  QA t r a i n i n g  program - Supervise the maintenance of labora tory  records - Monf tor implementation of QA program - Perform annual review of QA manual and procedures - Serve a s  focal  p o i n t  " f o r  the repor t ing  and d i s p o s i t i o n  of 

the l abora to ry  sample stream, and revlew results 

nonconformances 

0 Group Leaders s h a l l :  

- Serve a s  the Lead Analyst  w i t h l n  the labora tory  group t o  w h i c h  they  

- Organize and schedule the a n a l y t i c a l  t e s t i n g  program w i t h  con- 

a r e  ass igned (group meaning a d i v i s i o n  of people i n  the l a b  who per- 
form work o f  a s i m i l a r  na ture  o r  i n  a speclfic a r e a )  

s i d e r a t i o n  f o r  sample-holding times 
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- Review a l l  ana ly t i ca l  data  and submi t  t o  the Laboratory Manager for 
approval - Implement data  v e r i f f c a t i o n  procedures - Assign ana lys t s  f d r  data’processing and va l ida t ion  a c t i v i t i e s  - Evaluate instrument performance and supervise instrument c a l i b r a t i o n  
and  prevent ive maintenance programs - Report out-of-control  o r  nonconforming s i t u a t i o n s  t o  the  Labora to ry  
Manager and Qual i t y  Control Coordinator - Stop production of da ta  i n  l abora tory  area where review of Q u a l i t y  
Control da ta  o r  procedures show s i g n l f i c a n t  problems - Resolve ongolng and recurring nonconformdnces w f  t h i n  the laboratory - Recomnend c o r r e c t i v e  ac t ions  f o r  r e so lu t ions  of nonconformances - Review s t a t i s t i c a l  da ta  t o  verify the laboratory i s  meeting s t a t e d  
Qual I t y  Control goal s - Maintain c u r r e n t  d i s t r i b u t i o n  l i s t s  f o r  Laboratory-Specific 
Attachments, P ro jec t  Specific Manuals and Standard Operating 
Procedures - Close f i  ndl  ngs and recomnendations of Qual i t y  Assurance Audi t s  

. 

fechnl cl arts sha l l  : 

- Perform ana ly t i ca l  procedures and da ta  recordfng i n  accordance w i t h  
accepted methods - Perform and documnt c a l i b r a t i o n  and preventlve maintenance of instru- 
mentation, a s  requlred In a s soc ia t ed  procedures - Perform da ta  processing and va l ida t ion  - Imnedfately r epor t  out-of-control  s i t u a t f o n s ,  fnstrument mal func t ion ,  
c a l l b r a t i o n  f a i l u r e ,  o r  other nonconformances t o  the Group Leader a n d  
Qual i t y  Control Coordinator,  a s  appropri a t e  

. I  

d . 
a i  

.IF 

RS2.2 IT/RSt QUAlITY ASSURANCE RESPONSI81LITIES OUTSIDE OF THK LABORATORY 

Ultimate r e s p o n s i b i l i t y  f o r  the Qual i ty  Assurance l ies  w i t h  the Vice Pres ident ,  
IT Analyt ical  Services .  To f u l f i l l  t h f s  r e s p o n s i b i l i t y ,  the Yfce Pres ident ,  h a s  
ass1 gned responsi b l i  t y  wl t h i  n the 1 aboratory t o  the Laboratory D i  r e c t o r  and 
ex terna l  review of the q u a l i t y  performance Is assigned t o  the Q u a l i t y  
Assurance/Qual i t y  Control D l rec to r ,  IT Analyt ical  Services .  

The ITAS QA/QC Director r e p o r t s  directly t o  the Vlce President and i s  indepen- 
d e n t  of labora tory  management. This Independence al lows the QA/QC Oi rec tor  t o  
a s ses s  1 aboratory qual i t y  performance w l  t hou t  bel ng 1 n f  1 uenced by schedul e and 
c o s t  cons1 d e r a t i  ons. Responsi b i  1 f t ies  of the QA/QC Direc tor  sha l l  be: 



ITRSL LSA 
Section: RS2 .O 
Revision No.: 0 
Date: August 1 ,  1987 
Page: 4 of  5 

0 Approve a l l  ITAS Q u a l i t y  Assurance documents 

0 Perform a u d i t s  of ITAS laboratories to verify compliance w i t h  the 
Qual i t y  Assurance Program 

0 Verify completion of corrective action cited i n  audits 

0 Act as the collection p o i n t  for proposed changes i n  the Quality 
Assurance Program and i n i t i a t e  changes i n  the program 

0 As necessary, discuss w i t h  the Laboratory Manager and the Vice President 
unresolved nonconformances b r o u g h t  t o  the QAIQC Director's attention by a 
Q u a l i t y  Control Coordinator 

The Q u a l i t y  Assurance Director, Environmental Projects Group, reports d i  rectly 
t o  the Vice-president, Environmental  Projects Group and has responsibi 1 i t y  f o r  
review of the Quality Assurance Program and periodic a u d i t s  of the program 
i mpl emen t a  t i on. 



a
 

PI 
C

 

Y
 

E
 

a
 

0
 

.C
 

1 0
 



ITRSL L S A  
S e c t i o n :  RS3.0 
Revlsfon No.: 9 
Date: August 1 ,  1337 
Page: 1 of  7 

RS3.0 STANDARD LABORATORY PRACTICE 

The radioanalytical work and associated act ivi t ies  a t  IT/RSL shall be performed 
i n  accordance w i t h  documented, approved procedures. The fol 1 owing sect1 ons o f  

th is  manual attachment o u t l i n e  the requirements of quality-related a c t i v l  t i es  
and, therefore, requirements f o r  the procedures associated w i  t h  each. 

fable RS3-1 provfdes a description of functions for laboratory analyses. The 

functions out1 i ned i n  t h f  s Tab1 e shall have procedures which prescribe the 
approved method by whfch these ac t iv i t ies  will  be accomplished. Figure RS3-1 
provides a f low chart for laboratory analysis and data .  

- 

RS3.1 RESPONSIEILITY FOR STANDARD OPERATING PROCEDURES 

The Technical O i  rector shall be responsible f o r  generating, issuing, and 

revising standard operating procedures for a l l  laboratory activf t fes .  These 
procedures shall Include a l l  analytical methods and any actlvi t i e s  necessary f o r  
the successful completion of the analysis and the accurate reporting of t h e  d a t a  
generated. 

The Qual i t y  Control Coordinator shall be responsible f o r  the preparation, 
issuing, and revising of procedures related t o  quallty act ivi t ies .  

RS3.2 STANDARD PROCEDURE FORMT 

Procedures shall have a cover page w i t h  a1 1 sf gnatures ' requf  red for  approval  and 

whfch Identiffes the procedure by t i t l e ,  Identification number, and revision 
number and date (Attachment RS3-1) .  All procedures will be printed on standard 
procedure forms which wi l l  also include the procedure t i t l e ,  identification 
number, da t e  of issuance, and revision number (Attachment RS3-2). 
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Procedures .shall be written i n  the fo l  lowing format: 

1.0 Purpose 
2.0 Scope 
3.0 Responsibi 1 i t i e s  
4.0 References - 
5 .O Requirements r 

6.0 Procedure 
7.0 Precision and Accuracy 
8.0 Qua l i ty  Assurance Provisions 
9.0 Calculations 

10.0 Appendices 

RS3.3 ISSUANCE OF STANDARD OPERATING PROCEDURES 

Upon issuance of a procedure, a l l  effected personnel shall be t r a ined  t o  the 
specifics of the instructions. T r a i n i n g  of effected personnel shall also be 
performed f o r  a l l  changes made i n  a revision. T r a i n i n g  and documentation 
requirements are discussed i n  Section 16.0 of th i s  manual. Revisions, except 
non-mated a1 , edi tori a1 corrections, requl re the same review and approval as the 
ori g i  nal document. 



FUNCTION 

Receipt of 
Samples 

I n i t i a t i o n  of 
Tes t i  ng 
Program 

Anal y si s 

I 3 S L  LSA 
S e c t i o n :  ?S3.q 
Revision No. : 3 
Date: August 1 ,  1.3t7 
Page: 3 o f  7 

Table RS3.1 

La bora tory  Func t i on Desc r i p t i  on s 

DESCRIPTION 

Samples are unpacked, 
inspected & screened, 
Chain of Custody is 
reviewed f o r  
completeness and 
signed. 

Sample i denti f i ca t io i  
& information i s  
en te red  i n t o  sample 
management system; 
l a b  ID assigned: 
l abe l  f ng performed. 

Sample placed i n  
appropr i a t e  hol ding 
s to rage  a rea .  

Laboratory work sheel 
generated f o r  each 
a n a l y s i s  requested; 
work sheet f i led  f n  
y o p e r  ana lys i  s f i 1 e I 

Sampl es a r e  retri evec 
from s to rage  and 
required prepara t ion  
performed. 

Required tests per. 
formed on prepared 
sampl e. 

Completed sample i s  
counted on 
appropr i a t e  
instrument. 

DOCUMENTS USED 

Chain of Custody 

Chain of Custody 
Request f o r  Analysis Fon 
Sample l a b e l s  

Request f o r  Analysis For! 
Lab Work Sheet 

Lab Work Sheet 
Standard Operat 
Procedures 

Standard Operating 
Procedures 

Lab Work Sheet 
Cal i  b ra t ion  logbook 
Instrument p r i n t o u t  
SOPS 

P E R F O R M E D  BY 

Sample 
Cus tod ian  

Sample 
Cus tod ian  

Sample 
Custodian 

Laboratory 
Techni cf an 

Laboratory 
Technl c f  an 

La bora t ory 
Technf cf an 



FUNCTION 

Analy t ica l  d a t a  a r e  
revi ewed; 
c a l c u l a t i o n s  checked. 

Data 
Processing 
Val ida t ion  

Report i ng 

Records 

Lab Work Sheet 
C a l i b r a t f o n  logbook 
QC sample da ta  
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TABLE RS3-1 (Continued)  

Laboratory Function Descr ip t ions  

DESCRIPTION I DOCUMENTS USED 

Data a r e  reviewed 
f o r  completeness h 
reasonableness  ; 
Approval given f o r  
r e p o r t i n g  o r  retest 
i n i t i a t e d .  

Lab Work Sheet  
QC Sample da ta  
Customer i n f orma t i on 

Analy t ica l  d a t a  a r e  Lab Work Sheet  
entered i n t o  compute C l i e n t  d a t a  r epor t  
d a t a  base; report is 
generated '  & veri f f ed I 
Veri f ied cl f e n t  
r e p o r t  i s  approved h 
signed.  

Customer or project 
f i l e s  a r e  updated 

Client da ta  report 

Customer forms 
Lab Work Shee ts  
Instrument  P r i n t  Ou t s  
Data Report  
QC Sample Data 

Group Leaders/  
Laboratory 

Technician 

Labor a t o r y  
Manager 

Data Base 
Manager 

Laboratory 
Manager 

Records 
Custodian 
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RS4.0 MATERIAL PROCUREMENT AND CONTROL 

Materials purchased by IT/RSL for analytical work shall be commercial grade and 

meet the requf rements denoted in speciffc -analytical procedures I n  whfch they 

are t o  be used. Purchase order requfsitfons shall be approved by the Laboratory 
Manager or a designee. Radioactive reference standards orders shall be reviewed 
by the Health Physics Services Supervf sor t o  assure license compl lance. Upon 
receipt of ordered item, a person designated by the Laboratory Manager s h a l l  
perform an  fnspection whfch shall determine the following: 

1. Damage was not sustained during shipment; 

2. The item received was the item ordered; 

3 .  Documentation, as applicable t o  the item, was received and i s  
acceptable; 

I f  any of these requirements are not met, the item shall not be accepted and 
shall be returned t o  the supplier. 

RS4.1 REQUIREMENTS FOR REAGENTS, SOLVENTS, AND GASES 

I f  the analytical method does not specify the purity of materials, ACS grade 
shall be used, if  i t  exists. Prior to  performing an analysis, the label of the 
materials container should be checked by the technician t o  verify t h a t  the 
material purlty meets the needs of the analysis. The preparation of fresh 
material should be as often as indicated by i t s  stability and should be spe- 
cified in the analytical method. 

RS4 . 1.1 Water - 
Del onired/demineralf zed water shall be used f o r  dilution and preparatf on of 
reagent solutions. Water quality shall be determined daily by measuring specf - 
f ic  conductance and shall be recorded in a log book or, if  automatic p r f n t - o u t ,  
filed appropriately. A specific conductance less than 0.5 umho/cm a t  25 degree 
C i s  required. T h i s  Is equivalent to  less than  0.5 ug/1 of ionized material. 
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RS4.1.2 Compressed A i r  

Compressed a i r  must be f ree of o i l ,  water, and d i r t .  
tory, appropriate f i l t e r s  shal l  be used a t  the compressor t o  prevent moisture 
from enter ing the p ip ing system. 

If produced i n  the labora- 

RS4.2 REQUIREMENTS FOR LABORATORY CONTAINERS 

Sample containers may be p l a s t i c  o r  glass and may be used as received f rom coma 

mercial supplier. Containers may - not be cleaned and reused bu t  shal l  a lways  be 
disposed o f  a f t e r  use. Specif icat ions for  containers t o  be used i n  an analysis 
should be i d e n t i f i e d  i n  the ana ly t i ca l  method. General requirements f o r  
mater ia l  composition and volumetric tolerances are discussed below. 

RS4.2.1 Mater ia l  Composi t i o n  o f  Laboratory Vessels 

The general use glassware should be chemically res i s tan t  b o r o s i l i c a t e  glass 
unless otherwise noted i n  the t e s t  procedure. The use o f  p l a s t i c  vessels, con- 
ta iners,  and other apparatus made o f  Teflon@, polythylene, polystyrene, and 
polypropylene may be used f o r  c e r t a i  n speci f i e d  appl 1 cations. 

The fol lowing guidelines should be followed when se lect ing the material com- 
pos i t i on  o f  laboratory vessels: 

0 Boros i l icate o r  polyethylene bo t t l es  are t o  be used f o r  the storage o f  
reagents and standard solut ions, unless otherwise specif ied. 

0 Plas t i c  b o t t l e s  o f  polyethylene and Teflon@ are sat is factory ,  i n  general, 
for  the shipment o f  water samples. However, strong mineral acids, such 
as sul f u r i c  acid, and organic sol vents readi ly  attack polyethylene. 

e Boros i l icate glassware i s  not completely i ne r t ,  p a r t i c u l a r l y  t o  a l k a l i s .  
Standard solut ions of s i l i c a ,  boron, and the a l k a l i  metals should be 
stored i n  polyethylene b o t t l e s  
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RS4.2.2 Volumetric Container Spec i f i ca t ions  

IT/RSL sha l l  use glassware of s u f f i c i e n t  accuracy as requi red i n  the ana ly t f ca l  
procedure f o r  the measurement of sample or reagent volumes. 
o f  glassware have spec l f l c  uses when less  exact volumes are permi t ted by the 
procedure. I n  general, volumetric containers w i l l  not  be ca l i b ra ted  by IT /RSL  
unless requi red by a s p e c l f l c  ana ly t i ca l  method. However, where speci f ied,  
c a l f  brated glassware requirements sha l l  be s t r i c t l y  adhered to. 

Cess accurate types 

RS4.3 STORING AND MAINTAINING REAGENTS AND SOLVENTS 

The f o l  1 owl ng requirements sha l l  apply f o r  s t o r l  ng and mal n t a i  n i  ng reagents and 

sol vents: 

A l l  conta iners sha l l  be proper ly  labe led  f o r  contents and dated on date  
received o r  date o f  d i l u t i o n .  

e Standard reagents and solvents a r e  s tored I n  accordance w i t h  manufac- 
t u r e r ' s  recomnendations 

e L i g h t  sens i t i ve  standard reagents o r  solvents are s tored i n  dark b o t t l e s  
as requ i red  by s p e c l f l c  procedures 

e When f resh  stock so lu t lons  are required, d i l u t i o n s  o f  the o l d  and new 
standard are compared t o  detennl ne cons1 stency 

RS4.4 RADIOACTIVE REFERENCE STANDARDS 

IT/RSL sha l l  use only  rad loac t l ve  reference standards which are traceable t o  the 
National Bureau o f  Standards (NBS). C e r t i f i c a t i o n  o f  t r a c e a b i l l t y  sha l l  be p rod  

vided by the  suppl ier .  
ava i lab le,  the bes t  ava i lab le  f o r  t h a t  isotope sha l l  be used. The documentation 
received w i t h  each standard should inc lude the fo l l ow ing  information: 

I f  t h l s  q u a l i t y  o f  standard I s  no t  comnercially 

e radlonucl i d e  I d e n t i f i c a t i o n ,  a c t i v i t y  and e r r o r  

e .source i d e n t l f l c a t f o n  number 
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mass and volume of s tandard  

da te  of assay 

h a l f - l i f e  of the rad ionuc l ide ( s )  

Deta i led  procedures shall  be used f o r  the recelpt, s to rage ,  use, con t ro l ,  and  

disposal  of r ad ioac t lve  s tandards.  Attachment R S 4 - 1  sha l l  be used t o  record 
information about  the o r i g i n a l  s tandard ,  the stock solution, and uses of the 
stock solut ion.  Attachment R S 4 - 2  shall be used t o  record the i d e n t i f i c a t i o n  and 
uses of working solutions. 
t lons f o r  the d i l u t i o n s  of each stock or  working solution. The  disposal  of each 
s tandard  and a l l  d i l u t i o n s  shall  be recorded on the form provided i n  Attachment 
R S 4 - 4 .  All records of use and disposal  s h a l l  be malntalned I n  the Radioact ive 
Material Inventory logbook Completed records for s tandards  which have been 
disposed of or deple ted ,  shall be t r a n s f e r r e d  t o  t h e  q u a l l t y  assurance f i l e s .  
Standards shall be s t o r e d  In a lead- l ined ,  secured c a b i n e t  and shall  be main- 
t a i n e d  no longer  t h a n  f l v e  h a l f - l l v e s  or ten yea r s  or as recomnended by 
s u p p l i e r ,  which  Is the shortest per iod of time. 

Attachment R S 4 - 3  shall be used t o  record  ca l cu la -  

The Laboratory Manager s h a l l  have the responsl b l l  I t y  for t h e  acqul sl t ion , 
receipt, s to rage ,  and control of a l l  r ad loac t lve  re ference  s tandards  used i n  the 
1 aboratory.  

The Health Physl cs Servl ces Supervi sor s h a l l  be responsl bl e for t h e  proper  
d isposa l  of a1 1 r ad loac t l  ve re ference  s tandards.  
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- 
RS4.S GLASSWARE CLEAN I NG REQUIREMENTS 

Glassware t o  be used I n  radlochemfcal analyses should be well cleaned t o  insure 
that  cross-contamination does not occur. As good practice, a1 1 containers 
should be rinsed w i t h  t ap  water as soon as possible a f te r  use. Glassware should 
then be soaked i n  hot t a p  water and a comnercial detergent, scrubbed, rinsed 
i n  t a p  water followed by a thorough rinse w i t h  demineralized water. 
used w i t h  samples which  are determined to  be above levels usually seen i n  the 
environmental l a b  should be segregated and cleaned separately. Inspection f o r  

Glassware 

cracks and etching should be made before glassware i s  stored f o r  reuse. 

c,. 

P 
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ATTACHMENT RS4u1 

IT/RADIOLOGICAL SCIENCES LABORATORY 
RADIOACTIVE MATERIAL INVENTORY CONTROL 

~~ 

Date Received: Vendor I D :  Log# : 

Form: S o l f d  L f  quid Gas 

I sotope( s 1 Amount Concentration Assay Date: 

STOCK SOLUTION I D  given: 

D i  1 u ted  wf t h  : Amount: 

USE: 

DATE 

- 
AMOUNT TAKEN FOR USE I N  ACTIVITY I N  I TI ALS 
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I T / R A D I O L O G f C A L  SCIENCES LABORATORY 
WORKING SOLUTION LOG 

Log# 

Form: Solid L i  qui d 

I sotope( s 1 Amaunt 

G a s  

Concentration A s s a y  Date: 

+ WORKING SOLUTION I D  given: 

r Oil uted with: Amount: 

USE: 

DATE 

- 
- AMOUNT TAKEN FOR USE I N  ACT1 V I  TY I N  I T 1  ALS 
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ATTACHMENT RS4-3 

D I LUT I ON CALCULATION 

Log#: Date: 

Calculations made by: 

Verified by: 
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ATTACHMENT RS4.14 

0 I SPOSAL RECORD 

Total volume used Amount Remafnfng 

Reason f o r  disposal: 

Method of df sposal : 

F i  nal disposal approved by: 

Removed from inventory and disposed by: 
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RS5.0 SAMPLE RECEIPT AND INITIATION OF TESTING PROGRAM 

T h i s  sec t ion  e s t a b l i s h e s  and ass igns  r e s p o n s i b i l i t i e s  f o r  receipt and handling 
of samples and the i n i t i a t i o n  of a t e s t i n g  program. 
these a c t i v i t i e s  should be designed t o  maintain the sample i n t e g r i t y  and i n d i v i -  
dual sample i d e n t i t y ;  provide good h e a l t h  physics and i n d u s t r i a l  hygiene prac- 
t i c e s  during inspection and screening;  provide holding times and appropr ia te  
s to rage  p r a c t i c e s  f o r  p a r t i c u l a r  types of samples; provide guide l ines  f o r  
assur ing  customer a n a l y s i s  reques t  is properly addressed; and 1 i s t  the m i n i m u m  
requirements f o r  sample documentation. 

Procedures written for 

RS5.1  FIELD COLLECTION AND SHIPMENT 

A d iscuss ion  of the requirements t o  be addressed by In t e rna t iona l  Technology 
c o l l e c t i o n  teams prior t o  actual sample collection can be found i n  the ITAS QA 
Manual, Sect ion 5 . 2 .  €PA recomnendations f o r  preservatives and containers t o  be 
used w i t h  water samples f o r  rad io logica l  ana lyses  a r e  given i n  Table RSS-1. 

RS5.2  CHAIN OF CUSTODY FORM 

Documentation of sample collection, shipment, l abora tory  receipt, and labora tory  
custody u n t i l  d i sposa l  i s  accomplished by the use of a C h a i n  of Custody form 
when samples a r e  c o l l e c t e d  by In t e rna t iona l  Technology personnel. 
not  accept  samples c o l l e c t e d  by IT personnel which do not have a c o r r e c t l y  
prepared Chain  o f  Custody. The approved IT Chain  of Custody form is  provided i n  
Attachment RS5-1 and i s  discussed i n  d e t a l l  i n  the ITAS QA Manual i n  Sect ion 
5.1. 

IT/RSL sha l l  

RS5.3 REQUEST FOR ANALYSIS FORM 

Request for  Analysis  form is  a requi red  document f o r  samples c o l l e c t e d  by 
In t e rna t iona l  Technology personnel. When samples c o l l e c t e d  by IT a r e  received 
a t  IT/RSL w i t h o u t  t h e  Request f o r  Analysis form c o r r e c t l y  prepared, the samples 
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w i l l  b held u n t i l  proper documentation o f  requi-red n a l y s i  s i s  rece i  ved. 
Attachment RS5.2 shows the approved I T  Request fo r  Analysis form. 

w i thout  Request fo r  Analysis are external  t o  I T  Corporation, the customer ser- 
I f  samples 

vices representat ive sha l l  contact  the c l  i e n t  t o  determi ne the  t e s t i n g  program 

required. 

RS5.4 LABORATORY SAMPLE RECEIPT 

When advance in fo rmat ion  of samples being shipped i s  provided, the person 
rece iv ing  the in format ion should n o t i f y  the Laboratory Manager and Sample 
Custodi an of the i ncomi ng samples. 

The Sample Custodian i s  responsible fo r  the rece ip t  and l o g - i n  o f  samples. 

Procedures s p e c i f i c  t o  these a c t i v i t i e s  s h a l l  be w r i t t e n  and s h a l l  inc lude the 
fo l low ing :  

Exam1 ne sh ipp l  ng conta iner  f o r  damage. 

Check w i t h  survey instrument t o  determine external  a c t i v i t y  and smear 
surfaces f o r  removable contamination. 

Examine a l l  samples and determine I f  samples have been damaged dur ing  
shipment. Any sample a f fec ted  by a damaged sample s h a l l  oe considered 
damaged a1 so. 

Compare samples recefved against  those l l s t e d  on the  chain of custody. 

Note on the  chain of custody form the  cond i t i on  o f  the  samples and g ive  
the  i d e n t i f i c a t i o n  o f  any damaged samples. Sign and date the  chain o f  
custody form and a t tach  the wayb i l l  t o  the  form. 

Place samples i n  t h e  appropr ia te storage area. 

Enter samples I n t o  the 1 aboratory 1 o g 4  n system, p rov l  d i  ng a1 1 requi  red  
i n f  ormati on. 

N o t i f y  the Laboratory Manager o f  the a r r i v a l  o f  t he  samples. 

Place completed chain of custody i n  the p r o j e c t  f i l e .  
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Notify customer i f  any discrepancy i n  documentation o r  damage t o  samples 
i s .  found. 

I f  samples c o l l e c t e d  by IT personnel a r r i v e  w i t h o u t  a c o r r e c t l y  prepared Chain 
o f '  Custody or  w i t h  broken custody s e a l s ,  the Sample Custodian sha l l  no t i fy  the 
QC Coordinator. T h e  QC Coordinator  sha l l  follow steps ou t l ined  i n  sec t ion  5 .3  
of the ITAS QA Manual. 

RS5 .5 LABORATORY STORAGE OF SAMPLES 

The primary cons ide ra t ions  f o r  the determinat ion of t he  appropr i a t e  s torage  and 
t e s t  schedule f o r  a sample are the following: 

0 Maintenance of prescr ibed  temperature where requi red  

0 Extracting and/or analyzing sample w i t h i n  t h e  prescr ibed  holding time 
f o r  the parameters of interest 

The Sample Custodian I s  respons ib le  f o r  p lac ing  samples In t h e  proper s torage  
environment and f o r  no t i fy ing  the Laboratory Manager of any sample which  
r equ i r e s  imnediate a n a l y s i s  due t o  an expfr ing  holding-time. 

.. .. 
. RS5.6 INITIATION OF TESTING PROGRAM 

A t  the time of log-in,  information from the cl ient  concerning the samples and 
the requi red  t e s t i n g  will be en te red  in to  the computer da ta  base. Laboratory 
work sheets f o r  each a n a l y s i s  will be completed w i t h  t h e  information and then 
p u t  i n t o  the appropriate work-pending f i l e  i n  the labora tory .  

The Laboratory Manager is respons ib le  f o r  setting t h e  priorities of these 
samples on the b a s i s  of holding times and requi red  repor t ing  times. ' 

RS5.7 SAHPLE DISPOSAL 

Samples may be disposed of by any of the following methods: 

0 The sample may be completely consumed during ana lys i s .  



ITRSL LSA 
Section: RSS.0 
Revis ion No.: 0 
Date: August 1, 1987 
Page: 4 o f  7 

Sample may be returned t o  the c l i e n t  o r  the  l o c a t i o n  of sampling. 

0 Other samples sha l l  be disposed o f  appropr ia te ly ,  based on measured 
a c t i  v i  t y  of i ndi v i  dual sample and according t o  disposal procedures. 

The Chain of Custody sha l l  be completed t o  i n d i c a t e  the d i s p o s i t i o n  o f  samples. 
The Health Physics Services Supervisor sha l l  be responsible f o r  the  sample 
disposal and sh ipp ing o f  rad ioac t i ve  and hazardous waste. 
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TABLE RS5-1 

Water Sample Preserva t ives  and Containers 
I 

PARAMETER PRESERVATIVE 1 CONTAINER2 

Gross Alpha Conc. HC1 o r  HN03 t o  p W 2 3  P o r  G 

Gross Beta 

S t ron  t i um-89 

Strontium-90 

Radi um-226 

Radi um-228 

Cesium-134 

Iodi ne-131 

Tri t i  urn 

Uranf um 

Photon emf t ters 

Conc. HC1 o r  HNO3 t o  pH<2 

Conc. HC1 o r  HNO3 t o  pH<2 

Conc. HC1 o r  HNO3 t o  pH<2 

Conc. . H C 1  o r  HNO3 t o  pH<2 

Conc. HC1 o r  HNO3 t o  pH<2 

Conc. HC1 or HNO3 t o  pW2 

Formaldehyde ( -  10 ml/1) 

None 

Conc. HC1 o r  HN03 t o  pH<2 

Conc. HC1 o r  HNO3 t o  pH<2 

P o r  G 

P o r  G 

P o r  G 

P o r  G 

P o r  G 

P o r  G 

P o r  G 

P o r  G 

P o r  G 

P o r  G 

1 I t  i s  recomnended t h a t  the p rese rva t ive  be added t o  the sample a t  the time of 
c o l l e c t i o n  unless  suspended s o l i d s  a c t i v i t y  is t o  be measured. However, i f  
the sample must be shipped t o  a labora tory  o r  s to rage  a rea ,  a c i d i f i c a t i o n  of 
the sample ( i n  i t  o r i g i n a l  con ta ine r )  may be delayed f o r  a per iod not t o  
exceed 5 days. A minimum of 16 hours nust e l apse  between a c i d i f i c a t i o n  and 
ana lys i s .  

. 

2 P = P l a s t i c ,  hard o r  s o f t ;  G = Glass ,  hard or s o f t .  
3 I f  HC1 is used t o  a c i d i f y  samples whfch a r e  t o  be analyzed f o r  gross  alpha o r  

gross  beta  activities, the ac id  s a l t s  must be converted t o  n i t r a t e  s a l t s  
before  t r a n s f e r  of the samples t o  planchets .  For t h i s  reason, HN03 i s  the  
preferred preserva t ive .  
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RS6.0 CALIBRATION PRACTICES 

All counting instrumentation and measuring and t e s t  equipment used a t  IT/RSL 
shall be controlled by a formal calibration program. T h i s  program verifies t h a t  
instruments used i n  ac t iv i t ies  affecting q u a l i t y  are of the proper type, range, 
accuracy, and  precision to  provide d a t a  t h a t  meets speci fled requi rements. A 1  1 
instruments and equipment which measure a q u a n t i t y ,  or whose performance i s  
expected a t  a stated level,  are subject t o  calibration. T h i s  requirement i s  no t  
intended t o  imply a need f o r  calibration or control  of measurement tools i f  nor- 
mal comnercial practices provide adequate accuracy. 

RS6.1 CAL I BRAT I ON SYSTEM 

Oevel opment and documentation of the -IT/RSL cal i bration program i s the respon- 
s i b i l i t y  of the Technical Director. Implementation of the program i s  the 
responsibility of the Group Leaders and the analysts. The Quality Control 
Coordinator shall review the implementation of the program as prescribed i n  

Section RS14.0. The various elements of the calibration program are discussed 
bel ow. 

RS6.1.1 Calibration Procedures 

Written procedures shall be developed by IT/RSL for a l l  instruments and equip- 
ment subject t o  calibration as described i n  this manual. As a minimum,  the pro-  

cedures shall i ncl ude: 

0 Equipment  t o  be cal ibrated 

0 Reference standards used for ca l ib ra t ion  

0 Acceptable performance tolerances 

0 Frequency of calibration 

0 Cali b r a t i o n  documentation required 
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RS6.1.2 Equipment Identification 

Equipment t h a t  i s  subject t o  ca l ib ra t ion  shall be uniquely identified so t h a t  
c a l i b r a t i o n  records can be designated w i t h  the equipment's specific 
identification number. E q u i p m e n t  shall be identified by the manufacturer's 
serial number or by the IT inventory control number. 

RS6.1.3 Cal ibra t ion  Frequency Determination 

Laboratory instruments shall be cal i brated a t  prescri bed i nterval  s and/or as 
p a r t  of the operational use of the equipment. Frequency shall be based on the 
type of equipment, stabil i ty characteristics, manufacturer's recomnendations, 
intended use, required accuracy. effect of error on the process, a n d  prior 
experience. Whenever accuracy is  suspect, a speci a1 cal i b r a t i  on w i  11 be 
performed. 

The Technical Director shall maintain a current l ist ing of laboratory instru- 
ments and their m i n i m u m  calibration frequencies i n  a memo t o  the Q u a l i t y  
Assurance f i les .  The o r ig ina l  memo and each update requires the approval  signa- 
tures of the Laboratory Manager, and the Qua l i ty  Assurance/Qual i t y  Control 
Director, ITAS. The memo shall include the following information: 

0 Each type of instrument i n  use 

0 Minimum ca l ibra t ion  frequency for  each 

0 Cal i b r a t i  on methodology 

RS6.1.4 Cal ibra t ion  Reference Standards 

IT/RSL shall use reference materials from, o r  traceable t o ,  the National Bureau 
of Standards,  where they exist, as prescribed i n  the ITAS QA Manual, Section 
6.1.4. I f  no national s tandard exists, the basis fo r  the reference standard 
shall be documented. 
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E q u i p m e n t  t h a t  f a i l s  c a l i b r a t i o n  or  becomes inoperable  durfng use s h a l l  be 
removed from service by tagging w i t h  a "Nonconforming Item" t a g  ( s h o w n  in  f igu re  
RS6-1) t o  i n d i c a t e  i t  i s  o u t  of c a l i b r a t i o n  and t o  prevent inadver ten t  use. 
When a piece of equipment f a i l s ,  a "Notlce of Equ ipmen t  Cal ibra t ion  Fa i lu re"  
(At tachment  RS6-2) form s h a l l  be completed and submitted t o  the QC Coordinator 
by the technician determlning the instrument t o  be out  of c a l i b r a t i o n .  The QC 
Coordinator sha l l  f i l e  t h i s  form In t h e  equipment c a l i b r a t i o n  f i l e  f o r  t h a t  
instrument. 

I t  i s  the r e s p o n s i b i l i t y  of the labora tory  s t a f f  t o  be sure t h a t  the equipment 
being used i s  func t ioning  properly.  I f  an equipment malfunction Is suspected or 
an  e l e c t r i c a l  interruptf on i s  experf enced, the equipment shall  be reca l  i b r a t e d  
imnediately or tagged and removed from service u n t i l  r e c a l i b r a t i o n  can be 
performed. I f  i t  f a l l s  r e c a l l b r a t i o n ,  I t  shall be repa i red  and s a t i s f a c t o r i l y  
r e c a l i b r a t e d  before  being re turned  t o  use. Samples counted on t h a t  fnstrument 
between the c a l i b r a t i o n  f a i l u r e  and the l a s t  s a t l s f a c t o r y  c a l i b r a t f o n  sha l l  be 
eva lua ted  t o  determlne a c c e p t a b i l i t y  o f  data .  

2 -  

. ... .* 

RS6.1.6 Cal i b ra t1  on Records 

Ca l ib ra t ion  records shall be prepared and maintained f o r  each piece of equipment 

sub jec t  t o  cal  I bra t lon .  Records demonstrating accuracy of re ference  s tandards 
shall  a l so  be malntalned. 

Records shall  Include the fol lowing,  as appropriate:  

0 I d e n t i f i c a t i o n  number and type of instrument 

0 Cal i b r a t l o n  frequency and acceptable  tolerances 

0 I d e n t i f l c a t l o n  of c a l i b r a t i o n  procedure used 

0 Date c a l i b r a t i o n  Was performed 
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RS6.2 

0 I d e n t i t y  of IT/RSL personnel 

0 Reference s tandard  used f o r  c a l i b r a t i o n  

0 Cal ib ra t ion  d a t a  

e C e r t i f i c a t e s  or  statements of c a l i b r a t i o n  provided by ex terna l  agencies ,  
and t r aceab i  1 i t y  t o  national s tandards  

e Information regarding ca l ib ra t ion  acceptance or fai lure  and any repair  
of f a i l e d  equipment 

OPERATIONAL CALIBRATIONS 

Operational c a l i b r a t i o n  frequency, ' as previously d iscussed ,  is dependent  upon 

the s t a b i l i t y  characteristics of the s p e c i f i c  type  of instrument, intended use, 
and requi red  accuracy. The  c a l i b r a t i o n  frequency shall be provided i n  each 
a n a l y t i c a l  procedure f o r  which  t h e  instrument is  required.  A l i s t  of a l l  equip- 
ment t h a t  i s  c a l i b r a t e d  on an operational b a s i s  shall be maintained i n  the  
labora tory  operational f i l e s  also. The c a l i b r a t i o n  da ta  f o r  each instrument 
shall  be maintained i n  a bound logbook a t  t h e  location of t h e  instrument. All 
entries s h a l l  be i n i t i a l e d  and dated by the technician performing the 
c a l i b r a t i o n .  Each page of the logbook should be copied when i t  i s  f i l l e d  and  
submitted t o  the QC Coordinator f o r  f i l i n g .  Each instrument sha l l  have an i n d i -  
vidual f o l d e r  i n  wh ich  c a l i b r a t i o n  records sha l l  be maintained. Each logbook 
shall  be f i l e d  i n  t h e  a s soc ia t ed  f i l e  when i t  i s  completely f i l l e d  or replaced.  

RS6.3 PERIODIC CALIBRATIONS 

Per iodic  c a l i b r a t i o n  shall  be performed f o r  equipment such as r a d i a t i o n  survey 
i nstruments, balances,  thermometers, ovens, and furnaces  t h a t  are requi red i n 
a n a l y t i c a l  methods, bu t  which  are not rou t ine ly  c a l i b r a t e d  as p a r t  of the analy-  
t i ca l  procedure. Records f o r  p e r i o d i c a l l y  c a l i b r a t e d  equipment, which  have  a 
frequency of q u a r t e r l y  or longer ,  s h a l l  be maintained i n  t h e  l abora to ry  opera- 
t i o n a l  q u a l i t y  records f i l e s  by the QC Coordinator and shall not r equ i r e  a log- 

book. Each instrument shall  have an individual  f o l d e r  i n  w h i c h  c a l i b r a t i o n  
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cer t i f ica tes  will be k e p t .  A sumnary of calibrations will be compiled on the 
"Equipment Calibration Record" (Attachment RS6-3) and k e p t  i n  the front of each 
fo lder .  A calibration sticker shall be affixed) t o  the instrument t o  i n d i c a t e  
current calibration status. Figure RS6-4 provides an example of calibration 

sticker t o  be used f o r  radiation measurement equipment c a l l b r a t e d  by IT/RSL. 

RS6.3.1 Balances 

Each balance shall be checked daily before use with weights designated for t h a t  
purpose f o r  each balance. A full range calibration shall be performed monthly.  

Weights used shall be, or standardized against, cer t i f ied Class S wefghts. The 
log-book f o r  each balance should have a schedule t o  indicate required weights .  
Data shall be recorded on the "Balance Cal i bration" form (Attachment RS6.5) and 

plotted on the appropriate control chart. - External certification of balances 
shall be required annually w i t h  documentation including verification of weights 
used. IT/RSL Class S calibration weights shall be recertified every three 

; A certified, or  reference, thermometer shall be maintained f o r  use i n  

:: cal i brati ng working thermometers. Reference thennometers shall be provided w i t h  

NBS traceabi 1 i t y  for  i ni t i  a1 call bration and shall be recerti f ied every three 
years w i t h  equipment directly traceable t o  the National Bureau of Standards.  
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Working thermometers s h a l l  be compared w i t h  the reference thermometers every 12  
months .  I n  a d d i t i o n ,  working thermometers shou ld  be v i s u a l l y  inspected f o r  

damage by l a b o r a t o r y  personnel  p r i o r  t o  use. Ca l i  b r a t i o n  t e m p e r a t u r e s  and 
accep tance  c r i t e r i a  s h a l l  be based upon the working range of the thermometer and 
the accuracy required f o r  i t s  use. Data s h a l l  be reco rded  on the "Thermometer 
C a l i b r a t i o n "  form (Attachment  RS6-6) and submitted t o  the QC C o o r d i n a t o r  f o r  

prope r  f i l i n g .  
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ATTACHMENT RS6-1 

C A U T I O N  
I 
I 
I 
I 
I 

I 

NONCONFORMING TAG 

1 Affected Item: 

I 1.0. No.: 

I Descript ion o f  Nonconformance: 

I- Work may continue with t h i s  i tem1 

I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
1 
I 
I 
I 

I subject t o  the fol lowing l i m i t a t i o n s :  

Work may not proceed wi th  t h i s  I- 
I i t e m  u n t i l  the disposit ion o f  the 
I nonconformance. 

1 signature Date 
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ATTACHMENT RS6-2 

N O T I C E  O F  E Q U I P M E N T  

C A L I B R A T I O N  F A I L U R E  

EQUIPMENT NUMBER : 

EQUIPMENT NAME: 

REASON FOR FAILURE TO PASS CALIBRATION: 

WAS EQUIPMENT REPAIRED OR REPLACED: 

e 
I F  REPAIRED, WAS THE CORRECTIVE ACTION ADEQUATE: 

SIGNED : 



0 
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ATTACHMENT RS6 - 3 
L A B O R A T O R Y  

E Q U I P M E N T  C A L I B R A T I O N  R E C O R D  

EQUIPMENT NUMBER: 

EQUIPMENT NAME : 

REQUIRED CALIBRATION PERIOD: 

Performed 
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Instrument Calibration Sticker 

INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

Signd 

I 
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Weights Applied 
t o  Balance 

ATTACHMENT RS6-5 

Balance Does Balance 
Readi ng Meet Standard 

B A L A N C E  C A L I B R A T I O N  

EQUIPMENT NUMBER: 

EQUIPMENT NAME: 

DATE : 

CALIBRATION PERIOD: 

DATE LAST CAL IBRATED : 

Signed: 



ITRSL L S A  
Section: R S 6  
Revision No. 
Date: August 
Page: 12 of 

Temperature According 
To Reference 

0 

1 ,  1957 
2 

0 

T h e m m e t e r  Bel ng 
Cal i brated 

T H E R M O M E T E R  C A L I B R A T I O N  

EQUIPMENT NUMBER: 

EQUIPMENT NAME: 

DATE : DATE LAST CALIBRATED: 

CALIBRATION PERIOD: 

I I t 

B 
WORKING RANGE: 

ACCEPTANCE CRITERIA: "C 

Signed: 
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RS7.0 PREVENTIVE MAINTENANCE 

The preventive maintenance program for instrumentation and equipment  a t  IT/RSL 
i s  based on the instrument type and usage. Coun t ing  equipment is  not i n c l u d e d  

i n  this program due t o  the nature and usage of this instrumentation. The per- 
formance of each instrument i s  monitored under the c a l i b r a t i o n  program a t  a f re -  
quency appropriate for the characteri s t ics  and stabi 1 i t y  of the i n d i v i d u a l  

instrument. I f  the instrument i s  found t o  be performing inadequately, as 
defined i n  the calibration procedure for the instrument, i t  wi l l  be removed from 
service u n t i l  i t  has been repaired. 

Some other types of laboratory equipment are also under the calibration program 
and do n o t  require a preventive maintenance schedule. Included i n  this group 
are balances and pipettes. When balances a re  found t o  be o u t  of calibration, 
they are repaired and recertified by an external contract  service. I f  pipettes 
are determined t o  be o u t  of c a l i b r a t i o n ,  they are discarded. 

Certain 1 aboratory equipment does require a preventive mal ntenance program. 
T h e  schedule for the preventive maintenance of each piece of equipment is  based 

- on the equipment and the i n d i v i d u a l  par ts  which  are subject t o  wear, deteriora- 
t i o n ,  or other change i n  operational characteristics w i t h o u t  periodic 
maintenance. 

~ I ,  e * _ .  

Included i n  this group are centrifuges and vacuum pumps. 

A l ist ing of the instruments and equipment t h a t  are included i n  the program 
and the frequency of maintenance shall  be recorded on a "Preventive Maintenance 
Schedule" (Attachment RS7-1) .  A preventf ve mal ntenance record shall be kept on 
each piece of equipment for  all maintenance performed, including external agen- 
cies when required. (Attachment RS7-2). (Items to  be checked and/or  serviced 
d u r i n g  maintenance are as directed i n  the equipment manual.) 

The Technical Director is  responsible for preparation and documentation of the 
program. Group leaders shall implement the program, and the QC Coordinator 
shall perf om audi t s  and survei 1 1 ances t o  veri fy  cowl i ance. 
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Mal ntenance Performed by 

/ 

, -  

ATTACHMENT RS7-2 

Preventfve Maintenance Record 

Date Comnent 

INSTRUMENT: 

SERIAL NUMBER: 

MAINTENANCE FREQUENCY: 
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RS8.0 ANALYSIS OF QUALITY CONTROL SAMPLES 

T h i s  sec t ion  discusses the a n a l d c a l  qua l i t y  control  program which sha l l  be 

used t o  demonstrate t h a t  IT/RSL is  operat ing w i t h i n  prescribed requirements f o r  

accuracy and p rec f s ion .  Q u a l i t y  control  samples of known a c t i v i t i e s  s h a l l  be 

analyzed f o r  each ana lys i s  type performed t o  determine accuracy and precis ion.  
This data sha l l  be used i n  the preparat ion of control  c h a r t s  f o r  each type  of 

ana lys i s  and evaluated a s  discussed i n  Section R S 1 O . l .  The qua l i t y  control 
samples should be analyzed w i t h i n  the normal sample stream. I n  no case  sha l l  
the levels of a c t i v i t y  used i n  b l i n d  o r  known spiked samples compromi’se the 
hea l th  and sa fe ty  of labora tory  personnel nor cause de t e r io ra t ion  of the low- 
level de tec t ion  c a p a b i l i t y  of counting equipment .  

RS8 . 1 INTRMABORATORY QUALITY CONTROL SAMPLES 

Fol 1 owing 
a t  IT/RSL. 
procedures 
procedural 

s a d iscuss ion  of the types of i n t e rna l  qua l i ty  control  samples used 
QC samples s h a l l  be analyzed a s  described below unless  ana ly t i ca l  

prescribe specific sample ana lys i s  be performed. In such case ,  the 
r e q u i  tements w i  11 be met. 

The in t r a l abora to ry  q u a l i t y  cont ro l  samples a r e  sumnarized i n  Table RS8-1. 
Included i n  the t a b l e  are:  

0 Type of sample. 

0 Purpose of the sample. 

0 Frequency w i t h  which the sample i s  t o  be analyzed. 

Whether the sample i s  used f o r  the s t a t i s t i c a l  eva lua t ion  of accuracy 
and/or prec is ion .  

0 Person respons ib le  f o r  introducing the qua l i ty  cont ro l  sample i n t o  the 
sample stream. 
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I f  the sample i s  introduced by the Qual i ty  Control Coordinator ,  the r ad ionuc l ide  
con ten t  and the a c t i v i t y  a r e  unknown t o  the technic ian .  Samples unknown t o  the 
technic ian '  provide independent v e r i f i c a t i o n  of labora tory  opera t ion .  

R S 8 . 1 . 1  Method 81 ank 

A method blank is  a volume of demineralized water f o r  l i q u i d  samples,  o r  an 

appropri  a t e  sol  i d matri  x f o r  so i  1 /sediment samples, c a r r i e d  through the enti  re 
a n a l y t i c a l  procedure. The volume or weight of the blank must be approximately 
equal t o  the volume o r  weight of the sample processed. Analysis  of the blank 
verifies t h a t  method interferences caused by contaminants i n  s o l v e n t s ,  reagents ,  
glassware,  and o t h e r  sample process ing  hardware a r e  known and m i  nf mized. 
Results of method blank ana lyses  s h a l l  be maintained w i t h  the curresponding 
a n a l y t i c a l  da ta  i n  the client f i l e  and copies maintained i n  a QC Master f i l e .  

R S 8 . 1 . 2  Duplicate 

A dup l i ca t e  i s  a second a l i q u o t  of a sample which is approximately equal i n  mass 
o r  volume t o  the first a l i q u o t  and is  analyzed f o r  the same parameters.  T h e  
l abora to ry  performs d u p l i c a t e  ana lyses  t o  eva lua te  the p rec i s ion  of an a n a l y s i s .  
A QC Duplicate  Analysis  da ta  sheet (Attachment RS8-1)  s h a l l  be i n i t i a t e d  when 
the sample is entered i n t o  the sample stream. T h i s  da ta  s h a l l  be submit ted w i t h  
the a s soc ia t ed  c l ient  da ta  t o  the l abora to ry  review staff f o r  eva lua t ion  of the 
c l i e n t  da ta  and f i l ed  i n  the custon#r/project  file. Copies s h a l l  be maintained 
i n  the OC master f i le .  

R S 8 . 1 . 3  Matrix Spl ke 

A matrix spike is  an a l i q u o t  of a sample which is spiked w i t h  a known con- 
c e n t r a t i o n  of the a n a l y t e  of interest. T h e  purpose of ana lyz ing  this type 
sample is t o  e v a l u a t e  the effect of the sample matrix upon the a n a l y t i c a l  
methodology. A QC Spike Analysis  da ta  sheet (Attachment RS8-2)  s h a l l  be i n i -  
t i a t e d  when the sample i s  spiked and s h a l l  be submi t ted  w i t h  the a s soc ia t ed  
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c l i e n t  data  t o  the aboratory review stA  Tor eva lua t ion  Of c l i e n t  data  a n d  
Copies shall be maintained i n  the  QC master f i l e d  i n  the customer/project  f i l e .  

f i l e .  

RS8.1.4 B l i n d  Repl lca te  

A b l i n d  r e p l f c a t e  i s  a d u p l i c a t e  sample unknown t o  the technic ian  which has been 
introduced i n t o  the labora tory  a s  a s epa ra t e  sample. 
the v e r i f l c a t i o n  of a n a l y t i c a l  preclsfon.  

These samples a r e  used f o r  

RS8.1.5 Ver l f lca t ion /Reference  Standard 

A v e r l f i c a t i o n  o r  reference s tandard  is  a prepared sample of known concentratfon 
of a purchased s tandard  reference mater ia l .  These samples a r e  analyzed i n  
t r i p l i c a t e  and the results a r e  used t o  ve r i fy  accuracy and prec is ion  of the 
procedure. 

RS8.1.6 Blfnd Repllcate Standard 

A b l i n d  r e p l i c a t e  s tandard  i s  a prepared sample of known concent ra t ion  of a 
purchased s tandard  reference mater ia l  submitted i n  dupl l c a t e  a s  b l i  nd samples 
I n t o  the labora tory .  These samples verify accuracy and prec is lon  of the proce- 
dure and technf cl an. 

R S 8  . 2 

.? 

I NTERLABORATORY VERIFICATION SAMPLES 

I t  is the pol icy of IT/RSL t h a t  the labora tory  p a r t l c l p a t e  f n  l abora tory  c ros s -  
check programs f o r  the Independent v e r l f f c a t l o n  of the l abora to ry ' s  ana ly t i ca l  
accuracy and prec ls fon .  IT/RSL shall participate In the €PA Radiation Q u a l i t y  
Assurance Program. The l abora to ry  sha l l  partfcfpate I n  each t e s t  a s  frequently 
a s  samples a r e  provf ded. The 1 abora tory  shall partf cl pate 1 n o t h e r  i nterl abora- 
t o r y  programs where they a r e  deemed meanlngful and useful t o  the scope of the 
1 abora tory  work bel ng performed. 
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The QC Coordinator shal l  be responsible f o r  coordinat ing i nter laboratory 
programs and repor t ing resu l t s  o f  the associated analyses t o  the issu ing agency. 

It shal l  be the respons ib i l i t y  of the Laboratory Manager t o  ensure t h a t  t h e  

laboratory performs the required analyses i n  a t imely manner and t h a t  resu l t s  
are reported on time. 

Timely performance o f  the required analyses so t h a t  resu l t s  may be reported on 
time shal l  be the responsi b i  1 i ty of the 1 aboratory technicians . 

RS8.2.1 Data Eva1 u a t i  on 

D a t a  returned from EPA or  other programs shal l  be reviewed and evaluated by tne 
QC Coordinator and the Laboratory Manager on a rout ine basis. I f  reported 
values f a l l  outside two standard deviations, as determined by the issu ing 
agency, the Laboratory Manager shal l  invest igate the analysis i n  question. I f  

reported values f a l l  outside three standard deviations, an inves t i ga t i on  o f  the 
analysis shal l  be performed by the Laboratory Manager and a w r i t t e n  explanation 
o f  any correct ive act ion deemed necessary shal l  be sent t o  the QC Coordinator. 
A non-conformance repor t  shal l  be w r i t t e n  i f  the values reported f o r  two con- 
secutive reports of the same analysts and the same matr ix  f a l l  outside the three 
standard deviat ion l i m i t .  I f  such a s i t u a t i o n  - occurs, the Laboratory Manager 
shal l  i n s t r u c t  the laboratory s t a f f  t o  discontinue t h a t  p a r t i c u l a r  ana ly t i ca l  
procedure u n t i  1 the non-conformance has been invest igated and the co r rec t i ve  
act ion has assured compliance. Other q u a l i t y  cont ro l  data shal l  be evaluated t o  
determine the extent o f  the problem, whether customer data has been ef fected, 
and what remedial act ion inc lud ing c l i e n t  n o t i f i c a t i o n ,  w f l l  be required. 



Y
 
e
 

u
 

Y
 

P
 

a
 

P c - m
 

IT
X

L
 LS

d 
S

e
ctio

n
: 288.9 

Revision 
!lo.: 

0 
Oate: 

A
ugust 

i, 
1387 

Page: 
5 

o
f 7 

I 
I I 



ITRSL L S A  
Sect ion:  RS8.0 
Revlslon No.: 0 
Date: August 1, 1987 
Page: 6 of  7 

ATTACHMENT RS841 

INTRALABORATORY QUALITY CONTROL DATA SHEET 

Dupl l c a t e  Analysis Data 

Pro jec t  : Sample Type: Water 

Sol 1 

Ana ly t ica l  Method Sed1 ment 

Instrument Used: Other 

( A n a l y t i c a l  r e s u l t s  reported i n  d/m or p C i / u n i t )  

SAMPLE# 
DATE 

IN IT 'LS  ANALYZED 
1 s t  

ANALYSIS 
DATE 2nd 

ANALYZED ANALY S I S 

COMMENTS : 

a 
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ATTACHMENT RS8-2 

INTRALABORATORY QUALITY CONTROL DATA SHEET 

Spike Analysis Data 

P r o j e c t  : Sample Type: Water 

A n a l y t i c a l  Method: 

STANDARD NUMBER: 

soi 1 

Sediment 

Other 

SAMPLE # 
DATE 

SPIKED 

(d/m o r  pCi /unf t 1 

OBSERVED DEV I AT1 ON I N I T ' L S  ADDED 

COMMNTS : 
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RS9.0 ANALYTICAL PROCEDURES 

A written opera t ing  procedure i s  the s tandard a g a i n s t  which  the q u a l i t y  of the 
labora tory  work i s  judged. , Current, va l ida ted ,  complete procedures sha l l  be 
maintained and used i n  the ana lys i s  of samples and operations of instruments .  
These procedures sha l l  be c lear  and complete written i n s t r u c t i o n s .  They s h a l !  

include the fol  1 owing: 

0 Prescr ibed method for  sample preparation and holding time, where 
appl i cab1 e 

0 Instrument s t anda rd iza t ion ,  including c a l i b r a t i o n  

- 0  Analyt ical  techniques t o  be used i n  processing the sample 

Method f o r  computation of ana ly t i ca l  results 

0 Criteria f o r  assessing the q u a l i t y  of ' the  work. 

RS9.1 DATA SHEETS 

A s tandard  da ta  sheet format f o r  recording raw data  sha l l  be prescr ibed  a n d  

shall include the following: 

I d e n t i f i c a t i o n '  of the customer 

0 I d e n t i f i c a t i o n  of sample . 

0 I d e n t i f i c a t i o n  of each technician performing work and da te  performed 

0 I d e n t i f i c a t i o n  of the person performing da ta  va l ida t ion  and da te  
performed 

0 Raw data  r e s u l t i n g  from the ana lys i s  

0 Calcula t ions  performed on raw data.  
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RS9.2 ANALYTICAL METHODS 

Analyt ical  methods a r e  incorporated i n t o  Standard Operating Procedures (SOPS)  a t  
IT/RSL. Procedures reference source documents pub1 ished by agencies  such a s  the 
U.S. Environmental P ro tec t ion  Agency (USEPA),  American Pub1 i c  Health Associat ion 
( A P H A )  and American Society f o r  Testing and Mater ia l s  (ASTM) and inco rpora t e s  
the var ious methods, a s  app l i cab le ,  t o  the p a r t i c u l a r  types of samples analyzed 
by IT/RSL. These procedures a r e  verified by inter1 abora tory  comparison programs 
where they exist, and by the IT/RSL QA/QC program. As required by c o n t r a c t ,  
speci f ic  methods s h a l l  be used. 

RS9.3 VARIANCE FROM PROCEDURES 

Analyses a r e  performed i n  accordance w i t h  the methods c i ted i n  the IT/RSL 
Standard Operat ing Procedures Manual unless specific p r o j e c t  requirements o r  
needs dictate  adopt ion of an a l t e r n a t e  method o r  modi f ica t ion  of the c i t e d  
methods. Such a l t e r n a t e  methods and modifications shall  be documented i n  the 
customer records.  

Any unapproved devia t ion  from approved procedures i s  a s e r i o u s  breach of labora-  
tory pol icy and s h a l l  require a nonconformance r epor t  be written i n  accordance 
w i t h  Sect ion 13.0 of this  manual. 
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RS1O.O DATA VERIFICATION 

As deffned i n  the ITAS QA Manual, d a t a  verification i s  the steps t aken  w i t h f n  

the a n a l y t i c a l  l abora tory  t o  assure t h a t  reported results represent the ana lyses  
performed. The two basic veri fication a c t l v i  t ies  are: 

0 The processing of q u a l i t y  control sample results t o  demonstrate t h a t  
analyses are w i t h i n  laboratory-prescri bed 1 imi t s  f o r  accuracy, preci - 
sion, and completeness. 

The v a l i d a t i o n  of d a t a  t o  demo'nstrate t h a t  numerical computation of d a t a  
i s  correct and t h a t  i t  f s  correctly reported. 

This section establishes the steps and methods by which both means of verifica- 
t i o n  shall be accomplished a t  IT/RSL. The responsibilities associated w i t h  

these activities shall a1 so be discussed. 

RS1O.l 

This section discusses the analytical treatment of the quality control d a t a  
resulting from the qua l i ty  control samples discussed i n  Section RS8.0. The  p u r -  

-. poses of these analyses are t o  determine precision, accuracy, or possible con- 
tamination of a sample th rough  the addi t ion  of substances required f o r  the 
process. T h i s  information shall then be used t o  detennine the v a l i d i t y  of each 
set  of customer sample results. 

PROCESSING OF QUALITY CONTROL DATA 
7 :  

I 

RS1O.l.l Specific Routine Procedures Used t o  Assess Data Precision and Accuracy 

Following are the samples used f o r  evaluating the precision and accuracy of a l l  
da t a  generated w i t h i n  IT/RSL. 

0 A method b lank  is. prepared and analyzed w i t h  each set  of samples t o  
detenni ne possible contamination. 

0 One sample i n  every twenty or one i n  each batch i s  analyzed i n  d u p l f -  
cate t o  determine precision. 
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One sample i n  every twenty or one i n  each batch is  spiked and analyzed 
for the analyte(s) of interest t o  determine accuracy. 

A b l i n d  replicate i s  introduced by the Q u a l i t y  Control Coordinator a t  
least once monthly t o  verify precision. 

S tanda rd  Reference Materials (SRMs) are introduced pe r iod ica l ly  i n t o  the 
sample stream by the Qua l i ty  Control Coordinator t o  evaluate the testing 
procedure and the technician's performance. 

Bl ind  replicate standards are introduced i n t o  the sample stream by the 
Qua l i ty  Control Coordinator t o  verify precision and accuracy. 

When the analyses of sample Sets are completed, the results will be reviewed a n d  
evaluated t o  assess the v a l i d i t y  of the d a t a  set. Review shall be based on the 
following criteria: 

Method Blank Evaluation - The method blank  results are evaluated for 
h i g h  readings characteristic of background contamination. I f  h i g h  b l ank  
values are observed, laboratory glassware and reagents should be checked 
f o r  contamination and the analysis halted u n t i l  the system can be 
brought under control. A h i g h  background is  defined as one w h i c h  i s  
sufficient t o  result i n  a difference i n  the sample value greater t h a n  
or equal t o  the smallest significant d i g i t  known t o  be true. 

Replicate Sample Evaluat ion - Duplicate sample analysis fo r  the sample 
set i s  used t o  determine the precision of the analytical method f o r  the 
sample matrix. 
the given parameter, the Laboratory Manager shall be notified. I f  the 
precision value exceeds the control limit, the Laboratory Manager and 
the Qual i ty  Control Coordinator must be notified and the sample set mst  
be reanalyzed. 

I f  the precision value exceeds thbwarn ing  limit f o r  

Matrix Spike Evaluation - The known value of the spike and the recovered 
value of the spike are  used t o  calculate the accuracy value expressed as 
a normalized deviation. 
limits, the Laboratory Manager shall  be notified. I f  the accuracy value 
exceeds the control limits, the Laboratory Manager and Q u a l i t y  Control 
Coordinator shall be notified and the sample set must be reanalyzed. 

I f  the accuracy value exceeds the warning 
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RS10.2 STATISTICAL EVALUATION OF QUMIIY CONTROL DATA 

IT/RSL qual l ty control data analySlS for the assessment of the accuracy and Dre- 
cfsfon o f  laboratory resul ts  shal l  be an ongolng process adnlnlstered by the QC 
Coordlnator o r  deslgncc, uslng the standard s ta t l s t fce l  radloanalytlc process 
control technlques reconmended by the Envl tonmental Protectlon Agency. 

RS10.2.1 Prulslon Ih tenr ln r t fon  by Ran- Anrlysfs 

S ta t l s t lLa l  Range Analysis 1s used t o  calculate the expected range (Mean Range) 
and control l l m l t s  for a replicate resul t  and assess whether a 
lab  rep l l c r ta  resu l t  I s  ' In control" or not. A replicate resul t  i s  " I n  
control '  If  It l l m  within the Mean Range + 3 Slgsa .  Range Analysfs I s  used t o  

detemlna the p m l s l o n ,  o r  reproduclbl l l ty ,  o f  lab results. 
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RSlO .2 .2  Accuracy Determi na t i on 

Laboratory accuracy i s  determined by c a l c u l a t f n g  the Expected Precisfon f o r  a 
k n o w n  value ( e f t h e r  a Reference Standard Sample or Matrfx Sample) and assessfng 
the divergence of the recovered sample r e s u l t  from the Known f n  terms of s t a -  
t i s t i c a l  control. The Expected Preclsfon f s  based on the a c t f v i t y  leve l  of the  
known value. IT/RSL uses those limits reconmended by US-EPA Los Vegas. 
S t a t f s t f c a l  Control Bounds arc defined as t h e  "Mean", or  Known value,  +/-  3 
Slgma. A result >3 Sigma or ( - 3  Slgma i s  consldered t o  be o u t  of cont ro l .  

RSlO. 2.3 Nomal lzed  Sca l ing  of QC Results 

To expedi te  the t lmely assessmcnt of QC data ,  IT/RSL shall use "normallzed" 
range and devfa t fon  statistics fo r  the evaluation of l abora tory  process c o n t r o l :  

1. Nonnalltcd Range Analysfs  S t a t f s t i c s  are  obtained by scaling the sta- 
t ist ical  ou tpu t  to  a Normalized Mean Range o f  1 and a Sigma of 1. A 
r e p l i c a t e  result is  s a i d  t o  be "In control" i f  I t  l ies between 0 and t 4  
(Mean + 3 Sigma). 

2 .  Normalized Oevfation S t a t i s t i c s  are  obtained by scaling the s t a t i s t i c a l  
o u t p u t  t o  a Normalized Mean of 0 and a Signa of 1. A devfa t lon  from 
Known value is s a i d  t o  be " i n  control" i t  I t  lies between -3 and +3 
(Mean +/-3 Sigma). 

The use of nonnal l rcd  scaling allows the QC a n a l y s t  t o  track a n a l y t i c  process 
con t ro l  on a un l fo f l  scale as each QC sanple result k c o m s  ava i l ab le .  fT/RSL 
uses statf stical da ta  norvlltrtion procedures ou t l ined  i n  EPA-600/4-81-004. 
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RSlO .2.4 Control Charts 

Laboratory QC r e s u l t s  sha l l  be evaluated on a polnt-by-polnt basfs  i n  the 
f o l l  owl n g  manner: 

0 Where the QC r e s u l t  Is t h a t  of a repllcate ana lys i s  w l t h  no S p i k e ,  or 
Known Value g iven ,  a Normallzed Range Analysls s t a t i s t i c  sha l l  be com- 
puted f o r  each result. T h l s  s t a t l s t l c a l  value sha l l  be p l o t t e d  on a 
s c a t t e r p l o t  sca led  from zero t o  pos l t l ve  N ,  w i t h  Normalized Mean 
Range.1, Upper Warnlng L l m l t  (UWL)=3 and Upper Control L i m i t  (UCL)=4. 
The lower bound of zero  lndlcates t h a t  the r e p l i c a t e  r e s u l t s  a r e  iden- 
tical , and normal i zed Val ues >4 Ind ica t e  "out1 I er" Val ues. 

0 Where the repllcate results are those Merging  from a Reference Standard 
sample, a Normallzed Deviation statist lc shall be computed and the 
r e s u l t i n g  va lue  p l o t t e d  on a s c a t t e r p l o t  wlth Mean.0, UWL=+2, UCL=+3, 
LWL=-2, and LCL=-3. Normal ized  Deviation values fa1 1 ing  ou t s ide  the 
Upper and Lower Control Limits (+/-3 Slgma) Ind ica t e  " o u t l l e r "  data  
values. Reference Standard samles shall be analyzed i n  t r l p l l ca t e ,  and 
Normalized Range Analysis S t a t i s t l c s  shall a lso be computed and appl ied 
In  the same manner as ou t l fned  In  t h e  preceeding paragraph. 

0 A Matrix Spike sample result shall be assessed as a " s ing le  
d e t e n f n a t l o n "  Normallzed Deviation statistic to  be p l o t t e d  on a s c a t -  
t e r p l o t  w l t h  Meanso, UWL=+2, UCL=+3, L a = - 2 ,  and LCL=-3. Agaln, the 
Control Bounds are from -3 t o  +3. 

The Range Analysls and Normal i ted Deviation control charts shall be assembled 
f o r  each type of ana lys f r .  
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I Range Analysls and Normalized Deviat ion s t a t i s t i c a l  output  f o r  QC data s h a l l  be 
preserved on a data form conta in ing  the  fo l l ow ing  in fo rmat ion  i n  a d d i t i o n  t o  the 
s t a t i s t i c a l  resu l t s :  

- Date - Sample I D  - Analyst I D  - Instrument ID - Analysis - M a t r i x  

RSlO 2 . 5  

The QC Coordinator o r  designee sha l l  mo3itor t he  ongoing output  o f  i nd i v idua l  QC 
data r e s u l t s  f o r  conformance t o  predetenni ned acceptance c r i  t e r i  a w i t h  respect 
t o  p rec i s ion  (Range Analys is)  and accuracy (Normalized Dev ia t ion  from Known). 
Add i t i ona l l y ,  f o r  t h e  moni tor ing of process con t ro l  trends, QC data r e s u l t s  
s h a l l  be analyzed s t a t i s t i c a l l y  i n  batch w i t h  the  accumulation o f  a minimum of 
twenty (20) data points .  Such data sets  s h a l l  be processed t o  y i e l d  Means and 
Control L i m i t s  f o r  t he  assessment o f  o v e r a l l  labora tory  process performance w i t h  

respect t o  both p rec i s ion  and accuracy object ives.  QC data sets s h a l l  f u r t h e r  
be compared s t a t i s t i c a l l y  over t ime t o  assess the  presence o r  absence of any 
s t a t i s t i c a l l y  s i g n i f i c a n t  changes i n  IT/RSL laboratory  process con t ro l ,  using 
accepted rad ioana ly t i c  process con t ro l  computational procedures 
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RS10.3 Data Val idat ion 

Data va l ida t ion  begins w i t h  the processing of data  and cont inues  through the  
review of t h e  data  and r epor t ing  of ana ly t i ca l  r e s u l t s .  Data processing can be 

' performed by the technic ian  who obtained da ta  o r  another  technic ian .  Data 
review begins w i t h  a reviewer, who i s  independent of the da ta  acqu i s i t i on  a n d  

processing,  va l ida t ing  t h a t  da ta  has been c o r r e c t l y  ca l cu la t ed  and appropr ia te  
and complete entries have been made. The r e v i e w  cont inues through the review 
and approval by the. Laboratory Manager ( o r  a designee) and the v e r i f i c a t i o n  t h a t  
repor ted  ana ly t i ca l  results correspond t o  the da ta  acquired and processed. T h i s  
procedure i s  ou t l ined  i n  Figure RS10-1. 

As stated,  the f i rs t  step i n  v a l i d a t i o n  Is data  processing. I n  genera l ,  data 
will be processed by a t echn lc i an  i n  one of the following ways: 

0 Manual computation of results directly on the da ta  sheet o r  on ca l cu la -  

e t i o n  pages a t t ached  t o  'data sheets 

t 0 Input  of raw data f o r  computer processing 

0 Direct acqu l s l t i on  and process lng  of  raw data  by a computer. 

I f  data a r e  manually processed by a technlc lan ,  a l l  steps I n  the computation 
s h a l l  be provided. I f  c a l c u l a t i o n s  a r e  not  performed directly on the da ta  
sheet, c a l c u l a t i o n s  shall be recorded on s tandard IT/RSL c a l c u l a t i o n  paper and 
a t t ached  t o  the da ta  sheet. The techn ic i an  shall s ign  and d a t e  i n  black, inde- 
l i b l e  Ink  each page o f  ca lcu la t ions .  

For  da t a  t h a t  a r e  i n p u t  by a technicfan  and processed using a computer, a copy 
of the i n p u t  s h a l l  be kept  and uniquely identifled w i t h  the sample numbers and 
o t h e r  information a s  appropr ia te .  The technician i n p u t i n g  the da ta  s h a l l  f n i -  
t i a l  and date the p r ln t -ou t  generated.  

I f  data a r e  dl rectly acquired from instrumentat ion and processed, the technic1 an 
s h a l l  verify t h a t  the fol lowing a r e  co r rec t :  p ro j ec t  and/or sample numbers, 
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o u t p u t  parameters such as units and count ing time. The technician shall i n i t i a l  
and date associated sample da ta  sheets. 

RS10.3.1 Review of Data Processinp 

The following i s  a discussion of the method t o  be used 
generated. All da t a  shall be checked i n  this manner. 

0 The technicians processing the da ta  shall give the 
Laboratory Manager, or his designated reviewer. 
include a l l  data  sheets, computer print-outs and ca 
appropriate. 

f o r  reviewing d a t a  

data  package t o  the 
The package shall 

culation sheets, as  

0 The independent reviewer shall review the d a t a  for:  

- Appropri ateneess of equations used - Correctness of numerical i n p u t  - Numerical correctness of a l l  calculations by re-performing numerical 

- Reasonableness of results for. type of analysis performed 
computations 

0- All entries and calculations revfewed sha l l  be marked by a check mark. 
I f  the checker disagrees w i t h  any par t  of the computations, a single 
line shal l  be drawn through the entry and the revised number written 
above i t .  

0 Any changes made by the reviewer shall be back-checked by the 
Originator. I f  the or iginator  agrees w i t h  the change, no further action 
i s  necessary. However, i f  the originator disagrees and both parties can 
not agree, the Laboratory Manager will be required t o  review data  and 
decide on the correct value. 

0 The checker shall i n i t i a l  and date the appropriate section of the work 
sheets and s ign  and  date corresponding calculation sheets, as 
appropriate. Signing  and  da t ing  indicates agreement w i t h  da t a  as 
entered. A l l  changes sha l l  be initialed and dated by reviewer and 
ori gf nator. 

0 I f  the data  have been processed by computer, the reviewer shall check 
each i n p u t  entry. Agreement shall be indicated by a check mark. I f  the 
reviewer disagrees w i t h  the i n p u t ,  the number shall be marked t h r o u g h  
w i t h  a single line and the corrected number entered above i t .  
Corrections must  be back-checked by the originator as dfscussed above. 
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0 I f  an  i n p u t  error i s  identified and correction can not be made, the  d a t a  
must be reprocessed. I n  t h i s  event, the checker shall mark the second 
set  of i n p u t  t o  fndicate agreement w i t h  the changes. The checker shall 
sign and date the computer i n p u t  t o  indicate agreement. 

RS10.3.2 Data Approval 

The Laboratory Manager, or a qualified designee, must approve a l l  sample d a t a  
including q u a l i t y  control da ta ,  before results may be reported. After the d a t a  
review by the independent reviewer, the Laboratory Manager, or designee, shall 
review da ta  sheets for  the following: 

0 Completeness and reasonableness of da ta  for type of analysis performed. 

0 Check appropriate sections f o r  required i n i t i a l s  and dates. 

0 Check that specification and contract requirements have been met. 

~ I f  the data  sheet i s  complete and data is acceptable, the approval section shall 
be initialed and dated. The approved data is  then submitted t o  the Data Base 

fE Manager for  report generation. 
e . .i 

I f  the da ta  i s  rejected, the work sheets shall be filed i n  the a p p r o p r i a t e  
customer f i l e  for void or  rejected Lata. Notification of the customer and/or  
re-analysis of the sample shal l  be initiated by the Laboratory Manager as 
appropriate. 

RS10.3.3 Review of Data Reports 

Review of data reports is required t o  verify t h a t  information reported by IT/RSL 
corresponds w i t h  the processed analytical results. Review is only required of 
the data as i t  is presented f o r  issuance. The d r a f t  report shall be checked 
against the reviewed data so t h a t  transcription errors are corrected, when they 
occur. This checking process is as follows: ~ 

0 Using the draft report, data entries are checked aga ins t  l a b  work orders 
and data  sheets for  customer information and sample identification, ana- 
lytical results, and reporting units (e.g., pCi/l.or u C i / m l ) .  
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Incorrect entries shall be circled i n  r e d  i n k  w i t h  correct information 
entered beside i t .  I f  no corrections are t o  be made, the reviewer 
shall s ign draft report and return t o  Data Base Manager f o r  issuance of 
f i n a l  report. I f  corrections are needed, the revised report should be 
revi ewed as descri bed above. 

After the checking of the da ta  report is complete, i t  is submitted t o  the 
Laboratory Manager for  f ina l  review and approval for issue i s  ind ica t ed  by 
si gnature. 

RS10.4 VERIFICATION OF SOFWARE 

I f  computer software i s  used t o  acquire, process, or report d a t a ,  i t  i s  
necessary t o  demonstrate t h a t  the software correctly performs i t s  intended 
funct ion.  The methods and requirements of t h i s  verification i s  discussed i n  
section 10.3 of the ITAS Quality Assurance Manual 
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RSl1.0 - DATA REPORTS 

Data reports provided by IT/RSL are generated from a computer d a t a  base w h i c h  

contains information on a l l  Samples received a t  the labora tory .  The primary 
software currently i n  use offers three'standard formats from which most c l i e n t  
and project needs can be met. However, when the needs are such t h a t  the primary 
program can not acccomodate the requirements, secondary programs are ava i  1 ab1 e .  
I n  a l l  cases, the reports shall meet the ITAS QA Manual specifications fo r  d a t a  
report presentation. The reports include the fol lowing:  

The f i n a l  da ta  reports shall be checked i n  accordance w i t h  d a t a  verifi- 
cation requirements of SectJon RS1O.O and shall be approved by the 
L a bora t o ry  Manager . 

0 Data are presented i n  t abular ,  format whenever possible. 

Each report is  identified w i t h  the client name, date of issue, and, i f  
approprfate, the project number and name. 

a Data presentation includes: 

- Sample identification nunber used by IT/RSL and the sample iden- 
tification provided t o  the laboratory;  

- Parameters analyzed, reported values w i t h  error limits, and units of 
measure; 

- Detection limit of the ana ly t ica l  procedure, i f  the reported value i s  
less than  the detection l imit ,  unless contract requires less t h a n  
result w i t h  error limit; 

- Data f o r  a given parameter are reported w i t h  consistent significant 
figures for  a l l  samples; 

- Results o f  Quality Control sample analysis, i f  required; 

- Footnotes referenced t o  specific data I f  required t o  explain reported 
Val ues. 
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RSll. 1 TRANSMITTAL DOCUMENTS 

D a t a  sha l l  be t ransmi t ted  from the  labora tory  only by approval of the Laboratory 

Manager or h i s  designee. If explanatory t e x t  i s  not  issued w i t h  the a n a l y t i c a l  
resu l t s ,  a l e t t e r  of t ransmi t ta l  from the Laboratory Manager, o r  h i s  designee, 
s h a l l  be i nc l  uded which shoul d expl a i  n anomalous resu l t s .  

As necessary, the l e t t e r  should include: 

0 Person(s1 rece iv ing  the  data 

0 Person t r a n s m i t t i n g  the  data 

0 Sta te  if the chain o f  custody was no t  provided o r  co r rec t ,  i f  any 
samples were damaged i n  shipment, if sample conta iners were 
inappropr ia te  fo r  analysis, o r  if volume provided was inadequate f o r  
proper ana lys is  

0 B r i e f  discussion o f  samples analyzed and the  a n a l y t i c a l  program 

Discussion o f  any apparent anomalies 

0 Discussion o f  a n a l y t i c a l  d i f f i c u 1 t i . e s  

0 Discussion of any nonconformances which ef fect  data. 
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RS12 .O RECORDS MANAGEMENT 

This sect ion e s t a b l i  shes requirements f o r  the records management system a t  

IT/RSL. A l l  records are t o  be l e g i b l e ,  complete, and adequate fo r  the iden- 

t i f i c a t i o n  o f  the i tem involved. Records sha l l  be considered v a l i d  only i f  i n i -  
t i a l e d ,  signed o r  otherwise authent icated and dated by appropriate personnel. 

Records sha l l  be mi n t a i  ned i n  f a c i  11 t i e s  which prov i  de a su i  tab1 e envi ronment 
t o  minimize d e t e r i o r a t i o n  o r  damage, prevent loss, and f a c i l i t a t e  r e t r i e v a l  

w i  t hou t  undue del ay . 
Each f i l e  sha l l  have a f i l e  index which sha l l  l i s t  each record u n i t  w i t h i n  the 

f i l e .  The form t o  be used f o r  index ing the f i l e  i s  shown as Attachment RS12-1. 

RS12.1 CLASSIFICATION 

As s ta ted  i n  the  ITAS QA Manual, two broad categories e x i s t  f o r  labora tory  

records : 

Pro jec t  Records - Documents which are s p e c i f i c  t o  a p r o j e c t  o r  customer. 

Laboratory Operations Records - Documents which demonstrate ove ra l l  labora- 
t o r y  performance. 

IT/RSL records are maintained i n  accordance w i t h  the ITAS QA Manual w i t h  the 

exceptions and add i t ions  described i n  the  sections below. 

For t h e  purpose of determi n i  ng record  r e t e n t i o n  requirements, records are 
f u r t h e r  c l a s s i f i e d  as "Permanent" ( "L i fe t ime" )  o r  "Nonpermanent". Fur ther  

discussion o f  these c l a s s i f i c a t i o n s  are provided i n  Section RS12.5 on Record 
Retention. 
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RS12.2 PROJECT AND CUSTOMER RECORDS 

When work i s  performed i n  support o f  a p ro jec t ,  records are maintaiqed by 
pro jec t .  However, most of the work a t  IT/RSL i s  not  p r o j e c t  s p e c i f i c  bu t  i s  
1 ong term support of our customers ' envi ronmental and personnel moni t o r i  ng 
programs. Therefore, f i l e s  are se t  up by customer and are o f t e n  r e f e r r e d  t o  as  
customer records i n  various documents. The terms are interchangeable f o r  these 
purposes as the  f i l e s  are se t  up i d e n t i c a l l y  and e i t h e r  term app l ies  t o  the  same 
records. 

The categor ies spec i f ied  i n  the  ITAS QA Manual f o r  p r o j e c t  records are used. 
However, the  a n a l y t i c a l  data i s  f i l e d  i n  numerical order  o f  the  labora tory  iden- 
t i f i c a t i o n  numbers o r  as requ i red  by contract .  

I nd i v idua l  f i l e  categor ies are added only  as they become necessary. Table 
RS12-1 provides a l i s t  of categor ies and associated records. 

RS12.3 GENERAL LABORATORY OPERATIONS RECORDS 

IT/RSL uses a l o g - i n  sheet f o r  record ing  sample r e c e i p t  which i s  f i l e d  i n  
Section A o f  these records as each sheet i s  f i l l e d .  Th is  l o g  sheet contains 
sample i d e n t i f i c a t i o n  and in fo rmat ion  provided by the  customer and the  
i d e n t i f i c a t i o n  assigned by the  laboratory .  

A l l  o ther  sect ions o u t l i n e d  i n  the  ITAS QA Manual are maintained as described. 
The f o l l o w i n g  sect ions o u t l i n e  supplemental categories which have been added t o  
these f i l e s  and t h e  documents M c h  are inc luded i n  each. Table RS12-2 l i s t s  
the  categor ies and the  means o f  c o r r e l a t i o n  t o  the  customer f i l e s .  
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RS12.3.1 K 4 Audit Reports 

A separate f i l e  shal l  be maintained for each performance and system audi t  p e r -  

formed by IT/RSL, ITAS or  any customer o r  outside agency. These f i l e s  shal l  

include a l l  correspondence, meeting attendance sheets, audi t  reports, and 
correct ive actions associated w i th  the given audit. 

RS12.3.2 L - Control led Documents 

The master copy o f  each contro l led document and each rev is ion issued shal l  be 

maintained i n  t h i s  f i l e .  A l i s t  shal l  be kept which has the name o f  each person 
issued a con t ro l l ed  copy and the name and mai l ing address o f  each person's 
organization. A signed record of rece ip t  shal l  be maintained f o r  each 

con t ro l l ed  copy issued. Each rev i s ion  issued shal l  have a separate fo lder  i n  
t h i s  section. Documents which require contro l led issue are l i s t e d  i n  Section 

RS1.O o f  t h i s  manual 

RS12.3.3 M 4 Equipment Inventory 

.. A current copy o f  the equipment inventory l i s t  shal l  be maintained i n  the f i l e .  

. The l i s t  shal l  include the c a l i b r a t i o n  frequency o f  each piece o f  equipment, as 
appropriate. 

-t 

RS12.3.4 N 4 Q u a l l f l c a t l o n  and Tra ln lng Records 

This f i l e  shal l  include a job descr ipt ion f o r  each type o f  pos i t i on  i n  the 

1 aboratory , pos i t i on  qual i f i cat ion 
and t r a i n i n g  records f o r  each emp 
q u a l i f i c a t i o n  status matrices. 

RS 12.4 REFERENCE DOCUMENTS 

requi rements, i ndl v i  dual employee 
oyee. Also included shal l  be t r a  

Table RS12-3 l i s t s  the documents which shal l  be avai lable i n  the l a  

resumes, 
ning and 

,oratory. 

These documents are not included i n  the laboratory records system and should be 
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k e p t  where they are u d. R feren do uments sh 11 b revised and upda ted  as 
necessary t o  mal n t a i  n them as "currently appl  icable documents''. 

RS12.5 RECORD RETENTION 

As discussed above i n  section RS12.1, IT/RSL records are classified as 
"Permanent" or "Nonpermanent'.' and shall be retained i n  accordance w i t h  their  
classification. Each record index shall be marked to  indicate the classifica- 
t i o n  of the fi le.  Both types of records and their required retention times are 
d i  scussed bel ow: 

"Permanent" ("Lifetime") records are those which nust be maintained f o r  
the lifetime of the project or as long as required by cnntract. 
records are t o  be fomarded t o  the customer for  retention by the custo- 
mer's records keeping system upon request or a t  the end of the contract 
period. 

These 

"Nonpermanent" records are those required t o  show evidence t h a t  an a c t i -  
v i ty  was performed i n  accordance w i t h  the applicable requirements b u t  
need not be retained for  the l i fe  of the project. IT/RSL shall m a i n t a i n  
these records for  seven years o r  u n t i l  applicable regulatory requlre- 
ments are met and the customer's requirements as specified by contract 
or  purchase order are satisfied, where such requirements exist. 

o 
RS12.5.1 Permanent Records 

The fol lowing is  a l i s t  of "Permanent" Qua l i ty  Assurance records and s h a l l  be 
retained for the l i f e  of the project (Lifetime of p l a n t  or  nuclear power 
plants 1 .  

Laboratory procedures and revisions t o  procedures 

Laboratory calculation sheets 

€PA cross-check worksheets and results 

0 G a m  Spectra printouts 

0 Documentation of computer programs wr i t i ng  t o  the laboratory da ta  base 
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Instrument logbooks and cont ro l  c h a r t s  

0 F i e l d  sheets 

0 Sample receipt logbooks 

0 Cal ib ra t ion  curve prepara t ion  mater ia l  

0 Radioact ive s tandard  c a l i b r a t i o n  c e r t i f i c a t e s ,  logbooks, and disposal  
records 

0 Results of ana lys i s  of s tandards ,  blanks,  sp ikes ,  QC samples, and 
i n t e r n a l  cross-checks 

RS12.5.2 NonoPennanent Records 

The following is  a l i s t  of records c l a s s i f i e d  a s  "non-permanent" and while  they 

s h a l l  be re t a ined  f o r  a minimum of seven years ,  sha l l  not  be re t a ined  f o r  the 
l i f e  o f  the p r o j e c t  o r  nuc lear  p lan t .  

a 
A u d i t  p lans ,  r e p o r t s ,  responses ,  logs ,  and c o r r e c t i v e  ac t ion  

0 Nonconformances logs  and r e p o r t s  

'. documen t a  t i on 

.C 

0 Surve i l l ance  plans,  l ogs ,  and r e p o r t s  

0 Personnel t r a i  nl ng records 

.. 
*- 

e 

P r i o r  t o  record des t ruc t ion ,  the QC Coordinator shall review records t o  de t e r -  
mine i f  the r e t e n t i o n  time should be extended. 
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FILE 
DESIGNATION 

ATTACHMENT RSl2-1 

FILE INDEX 

RECORD CLASSIFICATION: 
PROJECT NUMBER: 
PROJECT NAME: 
CATEGORY: 

DESCRIPTION 
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TABLE RS12.1 

PROJECT RECORDS 
FILING CATEGORIES 

PROJECT DESCRIPTION 

Pro jec t  Index 

Correspondence 

. Chain o f  Custody 

F i  e l  d Records 

Request f o r  Analysis 

C a l i b r a t i o n  Records 

Analyt ical  Data 

QC Samples 

Data Reports 

Project-Specif ic  Requiremnts 

Nonconformance 

QA Plans 

M i  scel 1 aneous 
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TABLE RS12d2 

LABORATORY PERFORMANCE RECORDS 
FILING CATEGORIES 

Cor re l a t ion  To 
Category Record Descr ipt ion P r o j e c t  F i  1 es 

-- Index File -- 
A Master Sample Log Books By d a t e  of a r r i v a l  and 

B Instrument Ca l ib ra t ion  Logs By da te ,  instrument 

C Instrument Maintenance Logs By d a t e  and instrument 

D Computer Software By d a t e  and sof tware 

t Performance t v a l u a t i o n  By d a t e  and sample 

F By name of program, 

G QC S ample Analysi s By d a t e  and sample 

sample number 

s e r i a l  number, and 
a n a l y s t  

s e r i a l  number 

Veri f i  ca  ti on des igna t ion  

Records des igna t ion  

Records date, and sample 
des igna t ion  

number 

date, and sample 
number 

Certi f i ca t1  on Program 

H 

I Purchased Material  

J QC C oordi n a t o r  Reports By d a t e  
K Audi t  Reports By d a t e  
L Control 1 ed Documents By d a t e  

Control Charts By chemical parameter,  

C e r t i f i c a t e s  By d a t e  and parameter 

M EauiDment Inventor ies  i By date and instrument .. 
Records s e r i a l  number 

N Q u a l i f i c a t i o n s  i Training By name o f  p o s i t i o n ,  
Records name of personnel ,  and 

d a t e  



TABLE RS1213 

REFERENCE DOCUMENTS 

0 Instrument Manuals 

0 Computer/Software I n s t r u c t i o n  Manuals 

. ... -, 
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RS13 .O NONCONFORMANCES AND CORRECTIVE ACTIONS 

Any cond i t ion  determined t o  be adverse t o  q u a l i t y  sha l l  be subject  t o  co r rec t i ve  
act ion.  T h i s  includes, bu t  i s  not  l i m i t e d  to, de f ic ienc ies  and nonconformances. 
These terms and the method of con t ro l  1 I ng the correct1 ve actions associated w i  t h  

each a r e  discussed i n  the fo l low ing  sections. 

RS13.1 DEFICIENCIES 

A def lc iency f s  an unauthorized dev ia t lon  from the accepted procedures, D r a c -  

t i ces ,  o r  standards, o r  a defect i n  an i tem t h a t  could lead t o  degradation o f  

qua l i t y .  A l l  l abora tory  employees are responslble f o r  repo r t i ng  any observed 

def ic iency suspected o f  being a nonconformance. A nonconformance repor t  fo rm 
(Attachment RS13-1) sha l l  be I n i t i a t e d  by the employee and glven t o  the OC 
Coordinator and a copy t o  the Laboratory Manager. The responsible supervisor(s1 
s h a l l  be n o t l f l e d  o f  the def ic iency and sha l l  be responsible f o r  i d e n t l f y i n g  the 
source o f  the de f lc lency  and proposing Correct ive action. 

The QC Coordfnator sha l l  be responsible f o r  determining if the def ic iency i s  a 

nonconformance 

RS13.2 NONCONFORMANCES 

A nonconformance Is a deflciency I n  cha rac te r i s t i c ,  documentation, o r  procedure 
t h a t  renders the  q u a l l t y  o f  an I tem or  serv ice unacceptable o r  Indeterminate. 
Nonconformances can be due t o  data which o u t l i e  accepted bounds fo r  accuracy and 
prec is ion,  Improper equlpment c a l i b r a t i o n  o r  mlntenance, o r  improper d a t a  

v e r i f i c a t i o n .  Any a c t i v i t y  i n  the  laboratory  which adversely a f fec ts  da ta  

qual i t y  can resul  t i n  a nonconformance. 

The nonconformance con t ro l  program a t  IT/RSL covers a l l  l a b  a c t i v i t i e s  inc lud ing  
receiv ing,  sample preparat ion and analysis, equlpment c a l l b r a t l o n  cont ro l ,  
records, o r  any a c t i v i t y  t h a t  Is covered by the requirements of the Qua l i t y  

Assurance Program or cont rac t  documents 
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The QC Coordinator Is responsible f o r  malntalnlng a nonconformance log. This  

l o g  shal l  l i s t  each nonconformance along w i th  the proposed and actual dates t h a t  

the correct lve act lon i s  completed and ver i f led.  Attachment RS13-2 presents an 
example o f  the nonconformance log. A copy of t h e  nonconformance and the correc- 
t i v e  act ions shal l  be f l l e d  i n  the customer f i l e  when It Is spec i f l c  t o  an 

ind iv idual  customer(s). 

Nonconforming equipment o r  samples w i l l  be contro l led by marking and physical 
segregation. Where physical segregation i s  not p rac t i ca l ,  nonconforming i terns 
may be tagged, marked, or  i d e n t i f i e d  as nonconforming by other means. 

RS13.3 CORRECTIVE ACTIONS 

A correct ive act ion i s  a measure taken t o  correct  deficfency and t o  minimize 
the p o s s i b i l i t y  o f  recurrence. Corrective actions shal l  be i n s t i t u t e d  for any 
s i t u a t i o n  i d e n t i f i e d  as a condi t fon adverse t o  qua i t y  and shal l  be documented 
and reported t o  appropriate l e v e l s  of management. Procedures w i l l  assure that  
condi t l ons  adverse t o  qual i t y  such as fat 1 ures , mal f u n c t l  ons , def i c i  enci es , 
devlat ions, and nowonformances are promptly i d e n t i f i e d  and corrected. 

RS13.4 DEFECTS AND NONCOMPLIANCE PER 10 CFR PART 21 

Each employee of IT/RSL 1s respcnsible f o r  no t f f y fng  appropriate management o f  

condit ions which the employee perceives as potent ia l  defects o r  noncomplf ances 
as i d e n t i f i e d  by 10 CFR 21. This n o t i f f c a t i o n  shal l  be made by completing a 
"Notice o f  Anomaly" form (Attachment RSl3-3). The repor t  sha l l  be given t o  the 
Laboratory Manager, who sha l l  submft the repor t  t o  the Laboratory Director,  o r  
h i s  designee. The Laboratory Di rector  o r  a designated representative s h a l l  

verbal ly inform the customer o f  the possible defect o r  non-compliance w i t h i n  
twenty-four (24)  hours and i n  w r f t l n g  w i t h i n  f i v e  ( 5 )  days of i t s  
i dent1 f i cation. 
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The customer i s  responsible f o r  evaluating the report and, i f  appropridte, 
notifying the Nuclear Regulatory Comnission. 

The QC Coordinator shall  post i n  a conspicuous locat ion(s)  Section 206 of  the 
Energy Reorganization Act of 1974 and a notfce which describes the 
regulations/procedure and indicates where they may be examined. I t  should a1 so  
s t a t e  t o  whom reports may be made. A copy of the posting f s  shown i n  Attachment 
RS13-4. A flow chart  of the noncomplfance reportfng sequence fs provided i n  
Figure RS13-5. 
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ATTACHMENT RS13-1  
Nonconformance Report 

(Serv ice and A c t i v i t i e s )  
Service or  A c t i v i t y :  

D a t e  Discovered: 

NRC No. : 

/ /  --- 
~ 

Nature o f  Nonconformance: Descr ip t ion  o f  Nonconformance and Apparent Cause: 

Mater1 a1 Problem 
Other 

Responsible Manager 
D i  sDosi t i on : 
( )-Accept Deviat ion 

(Use as i s )  
( ) Modify Plan/Procedurc 
( 1 Repeat Service/ 

A c t l v i  t y  
( 1 Terminate 
( Reject  

' ( Waiver 
( Rework 
( Repair 
( 1 Condit ional 

AcceDtance* 
*State Condi ti ons 
n d e r l y i  ng Cause: 

O r i  g i  nator/Date 1 Qual i ty/Date 

Cause Code L 1 

Act ion  t o  Prevent Recurrence: 01 Medical F a i l u r e  
02 Personnel Fa1 1 u re  
03 System F a i l u r e  
04 Mater ia l  F a i l u r e  
05 Process F a f l u r e  

Cor rec t ive  Act ion V e r i f f c t l o n :  
( 1 - V e r l f l e d  (Note any appropr ia te condl t fons) :  

7 ) Cannot V e r i f y  (Note reasons for l ack  of v e r l f i c a t l o n ) :  

QA Coordinator 

(Use space below f o r  comnents o r  extensions t o  the above topics.) 
Date: -/ / 
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ATTACHMENT RS13 - 2  

NONCONFORMANCE LOG 

I I I I I I 
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NOTICE OF ANOMALY DATE : 

DATE OF 
TEST EQUIPMENT ANOMAL: - PROCEDURE CATEGORY : - SPECIMEN - 

SAMPLE: SAMPLE NO: 

TEST: 1.0. NO: 

SPEC IF1 CATION : PARA NO: 

REQU I REMNTS : 

DESCRIPTION OF ANOMALY: 

DISPOSITION - COmENTS - RECOWENOATIONS 

TECHNICIAN: VERIFI  CAT1 ON : 

LABORATORY W A G E R :  

LABORATORY DIRECTOR: 

r 
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' ATTACHMENT RS13-4 

FEDERAL LAW Concerning the Reporting of 
NONCOMPLIANCES AND DEFECTS 

i n  Products /Services  Subject  t o  Regulatlon 
by the NUCLEAR REGULATORY COMMISSION 

on 206 of the Energy Reorganization Act of 1974, as amended, i s  as follows: 

Any individual  d i r e c t o r ,  or. responsible  o f f l c e r  of a f lrm cons t ruc t ing ,  
owning, opera t ing ,  or supplying the components of any f a c l l l t y  or a c t i v i t y  
w h i c h  i s  l i censed  or otherwise regulated pursuant t o  the Atomic Energy A c t  
of 1954, as amended, or pursuant  t o  this Act, who obta ins  information 
reasonsbly i n d i c a t i n g  t h a t  such f a c i l i t y  or a c t i v i t y  or bas ic  components 
suppl ied  t o  such f a c l l i t y  or a c t i v i t y  - 
(1 )  Fails t o  comply w l t h  the Atomic Energy Act of 1954, as amended, or any 

appl lcable  rule, r egu la t ion ,  order ,  or license of the Comnisston 
re1 a t i  ng t o  subs t an t l  a1 s a f e t y  hazards,  or 

( 2 )  Contalns a de fec t  whlch  could create a subs t an t i a l  s a fe ty  hazard,  as 
defined by r egu la t ions  whlch the  ComnisPlon shall  pronulgate ,  shal l  
lmnediately no t i fy  t h e  Comnission of such failure t o  comply, o r  of 
such de fec t ,  unless such person has actual knowledge t h a t  the 
Comnlssion has been adequately informed of such de fec t  or f a i l u r e  t o  
comply. 

Any person* who knowingly and consciously f a i l s  t o  provide the not ice  req- 
u i red  by subsec t ion  ( a )  of thls section shall  be sub jec t  t o  a c f v i l  
penal ty  I n  an amount equal t o  the amount provided by section 234 of the 
Atomic Energy Act of 1954, as amended. 

The requirements of thls section shall be prominently posted on the premi- 
ses of any f a c l l l t y  l i censed  or otherwise regulated p u r s u a n t  t o  the Atomic 
Energy Act of 1954, as amended. 

The Comnlssion I s  au thor l t ed  t o  conduct such reasonable inspections and 
other enforcelnent act lvl t ies  as needed t o  insure compliance w l t h  the ptovid 
slons of t h i s  sectlon. 

Regulatlon lOCFR21 for implementing the foregoing requirement of the law was 
promulgated by t h e  Nuclear Regulatory Comnission on June 6,  1977. T h i s  
r egu la t lon  sets f o r t h  t h e  klnds of non-comllance or de fec t  s i t u a t i o n s  w h i c h  
s u p p l i e r s  nust report t o  the Comnlssion, and requi res  supp l i e r s  t o  f n s t l t u t e  
various measures i n  o rde r  t h a t  the Comnlsslon can e f f e c t i v e l y  enforce the 
repor t ing  requl rement. 
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ATTACHMENT RS13-4 
(Continued) 

One such requirement i s  t h a t  each suppl ier  subject t o  the regulat ion must 
establ ish a Procedure f o r  deal ing w i th  deviations, and for informing i t s  respon- 
s i b l e  o f f i c e r  of any r e s u l t i n g  defect o r  f a i l u r e  t o  comply. 

A copy o f  the f u l l  t e x t  of Regulation 10CFR21, and of the Procedure t o  be 
followed i n  t h i s  f a c i l i t y  pursuant thereto, i s  avai lable f o r  examination by any 
employee i n  the Q u a l i t y  Assurance Off ice, Bui ld ing 4. 

ANY EMPLOYEE WHO HAS REASON TO BELIEVE THAT GOODS OR SERVICES SUBJECT TO 
REGULATION BY THE NUCLEAR REGULATORY COMMISSION HAVE BEEN DELIVERED FROM THIS 
FACILITY WHICH ARE NONCOMPLIANT OR DEFECTIVE, AS DEFINED I N  SECTION 206 ABOVE, 
OR REGULATION 10CFR21, I S  HEREBY INSTRUCTED TO SO INFORM THE LABORATORY MANAGER. 

* "Any person" i n  t h i s  paragraph refers  t o  the d i rec to r  or 
responsible o f f i c e r  i d e n t i f i e d  i n  Paragraph (a). 



:7?sL LSA 
Sect ion:  2 S i 3 . 1 2  
Revision No.: 0 
D a t e :  A u g u s t  1, 1387 
Page: 9 o f  9 

FIGURE R S l 3 - 1  

PROCEDURE FOR REPORTING OF DEFECTS AND 

NONCOMPLIANCES PER 10 CFR PART 21  

EMPLOYEE IDENTIFIES 
POSSIBLE DEFECT OR 

NONCONFORMANCE 

EMPLOY EE COMPLETES 
"NOTICE OF ANOMALY" FORM AND 

SUBMITS I T  TO THE 
LABORATORY MANAGER 

IMMEDIATE SUPERVISOR SUBMITS 
REPORT TO QUALITY THE 

LABORATORY DIRECTOR OR DESIGNEE 

LABORATORY DIRECTOR OR DESIGNEE 
INFORMS CUSTOMER OF POSSIBLE 

DEFECT OR NONCOMPLIANCE VERBALLY 
WITHIN 24 HOURS OF OCCURRENCE 
AND I N  WRITING WITHIN FIVE OAYS 

OF OCCURRENCE 



RS14 .O 

ITZSL LSA 
Sect ion:  RS14.0 
Revision No.: 0 
Date: August 1 ,  1387 
Page: 1 of  8 

QUALITY ASSURANCE/QUALITY CONTROL AUDITS 

The I T  Analyt ical  Se rv ices '  Q u a l i t y  Assurance Manual r equ i r e s  t h a t  two types of  

a u d i t s  be performed a t  each labora tory .  These a u d i t s  a re :  

0 Performance a u d i t s  - conducted on an ongoing bas i s  w i t h i n  the labora tory  
by the Q u a l i t y  Control Coordinator.  These a u d i t s  a r e  reported t o  the 
Laboratory Manager and the ITAS Qual I t y  Assurance/Qual i t y  Control 
D i  r e c t o r .  

e System a u d i t s  - performed on a scheduled, per iodic  bas i s  by the ITAS 
Qual i t y  Assurance/Qual i t y  Control Di rec tor .  
t o  the labora tory  and a r e  reported t o  the Vice President, IT Analyt ical  
Serv ices ,  and Laboratory Manager. 

These a u d i t s  a r e  ex terna l  

RS14.1 PERFORMANCE EVALUATIONS 

The Q u a l l t y  Control Coordinator  i s  respons ib le  f o r  the performance a u d i t s  o f  

IT/RSL. In add i t ion  t o  prepara t ion  and eva lua t lon  of q u a l i t y  control  v e r i f i c a -  
t i o n  samples, the QC Coordinator  shall perform ongoing su rve i l l ances  and a u d i t s .  

RS14.1.1 Surve i l l ances  

Monthly survel 11 ances shall be performed according t o  a semi annual schedule 
w h i c h  s h a l l  encompass a l l  a r e a s  of labora tory  a c t l v i t l e s  prescrlbed i n  t he  
IT/RSL Laboratory S p e c i f i c  Attachment fo r  which  the QC Coordinator i s  not 
d i r e c t l y  Involved. Su rve l l l ance  checklists, a s  shown In Attachment RS14-1, 
shall be completed and malntalned In  the q u a l l t y  records files. Any def ic iency 
observed d u r l  ng a survel  1 l ance  shall be reported t o  the appropr i a t e  1 aboratory 
supervisor and documented per Sect lon RS13.0 of this manual attachment. 

Su rve i l l ance  schedules sha l l  be maintalned In  the q u a l i t y  records f i l e s .  A 

Surve i l l ance  Schedule form i s  shown In At tachment  RS14-2. T h i s  schedule i s  
Intended t o  be a guide for  covering a l l  a r e a s  of labora tory  opera t ions  and may 
be ad jus t ed  a s  necessary t o  monitor a r eas  where deficiencies are observed. 
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RS14.1.2 Audits 

In te rna l  a u d i t s  shall  be performed t o  provide f o r  a f u l l  a u d i t  every G o  months. 
An annual  a u d i t  schedule s h a l l  be maintained i n  the q u a l i t y  records f i l e s .  An 
a u d i t  schedule  form i s  provided i n  Attachment RS14-3. As much as app l i cab le ,  
the a u d i t  system descr ibed  i n  Sec t ion  14.2 of the ITAS QA Manual s h a l l  be 
followed f o r  the preparation, performance, r epor t ing  and follow-up of the IT/RSL 
i n t e r n a l  a u d i t s .  T h i s  shall inc lude  the preparation of an a u d i t  checklist  and 
formal a u d i t  report. Objective evidence will be examined f o r  compliance w i t h  

the Q u a l i t y  Assurance Program requirements.  At tachment  RS14-4 is  a sample cover 
sheet f o r  the a u d i t  checklist. 

Any def ic iency  di scovered duri  ng an audi t shall  be i dent i  f i ed t o  the Laboratory 
Manager during the close of the a u d i t  and shall  be written as an a u d i t  f i nd ing  
which shall  r e q u i r e  a written response desc r ib ing  the proposed corrective 
action. Findings shall be written on a s tandard  Audit Action Report form as 
shown on Attachment RS14-5. Subsequent surveillances shall monitor the area of 
the def ic iency  t o  assure e f f e c t i v e n e s s  of the corrective ac t ion .  A follow-up t o  
corrective actions shall be included i n  the next scheduled aud i t .  The  a u d i t  
report shall  fol low a s tandard  format which  is provided i n  Attachment 14-6. 

RS14.2 SYSTEM AUDITS 

System a u d i t s  shall  be conducted by t h e  ITAS Q u a l i t y  Assurance/Qual i t y  Control 
Director or designee.  The a u d i t s  shall  be on a semiannual b a s i s  and provide a 
thorough overview of t h e  implementation of the Qua l i ty  Assurance Program. On an 
annual basi  s t h e  Qual i t y  Assurance Program shall be eva lua ted  f o r  e f f e c t 1  veness 
and completeness. The system a u d i t  program is discussed i n  d e t a i l  i n  Sec t ion  
14.2 of t h e  ITAS Q u a l i t y  Assurance Manual. 
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Dates 
Survef 1 1  ance Number Subject & Scope ' Target Actual ' Performed by 

. 

ATTACHMENT RS14-2 

I.T/Radi ol ogi cat Scf ences Laboratory 

Surveillance Schedule 

Calendar Year: Prepared by: 

Date Issued: Q . A .  Coordinator 
Date Rev1 sed: 
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ATTACHMENT RS14-3 

YEARLY A U D I T  PLAN AND SCHEDULE 

IT/Radi ological Sciences Laboratory 
A u d i t  Plan and Schedule 

Calendar Year: 

Date Issued: 

Date Revised: 

I Audit Number I Subject and Scope 

I 

Prepared by: 
Quality Assurance 

Approved by : 

eport 
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QUEST1 ONS 

ATTACHMENT R S 1 4 - 4  

I NTERNAL A U D I T  CHECKLIST 

AUDITOR'S  COMMENTS 

IT /RADIOLOGICAL.  SCIENCES LABORATORY 

SHEET 1 of 
~~ 

INTERNAL A U D I T  CHECKLIST 

1.0 A U D I T  SCOPE: 

2.0 A U D I T  PURPOSE: 

3.0 APPLICABLE DOCUMENTS : 

4.0 A U D I T  CHECKLIST: P r e p a r e d  By:  D a t e :  

A p p r o v e d  By:  D a t e :  
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ATTACHMENT RSl4-5 

AUDIT  ACTION REPORT 
Audi t  Number: 
AAR Number: 

To: T i t l e :  

Orga n i  za  t i on : 

Descr ip t ion  o f  F i  ndi  ng Discovered by Audi t  Team: 
/ 

Signature: 
Lead Aud i to r  - Date Q u a l i t y  Coordinator 

Complete Items 1, 2, 3 With in  - Days and Return t o  Lead Audi tor .  

1) Root Cause For Discrepancy: 

2 )  Correc t ive  Ac t ion  Plan ( I n c l u d i n g  Act ion t o  Prevent Recurrence): 

3 )  Correc t ive  Ac t ion  
W i l l  Be Completed By: Signature: 

Cognizant Mgr. - Date 

Evaluat ion o f  Proposed Cor rec t i ve  Act ion:  

S i  gna tuw:  
ITAS QA/C D i r e c t o r  - Date Lead Aud i to r  - Date 

F o l l  o w 4 p  and F i n a l  C1 ose-Out: 

Signature: 
Lead Aud i to r  - Date ITAS QA/C D i r e c t o r  - Date 
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ATTACHMENT RS14-6 
A U D I T  REPORT FORMAT 

(TYPE OF AUDIT PERFORMED) ( A U  D I T  NUMBER) 

1 .O OBJECTIVE 

Short paragraphs tha t  ou t l i ne  the objectives o f  the audit.  

2.0 SCOPE - 
A short paragraph tha t  states when the audi t  was performed, who performed 
it, what areas were reviewed, and the names o f  the key persons contacted. 

3.0 CONCLUSIONS 

3.1 A sentence o r  short paragraph, separately numbered f o r  each m a j o r  
conclusion. The conclusions shal l  d i r e c t l y  r e l a t e  t o  the ob jec t i ve (s )  
o f  the aud i t  as stated i n  "1.0 OBJECTIVE". 

3.2 A sentence o r  short paragraph d e t a i l i n g  the status ( i f  appl icable) o f  
c o r r e c t i  ve/preventive act ion o f  previous audl ts .  

3 . 3  A short  sentence de ta i l i ng ,  haw many a t t r i b u t i v e  checks were made and 
how many were found t o  be nonconforming. 

4.0 OBSERVATIONS 

The fol lowing statement w i l l  be entered i n  t h i s  section of the report :  

"An aud i t  repor t  i s  attached describlng each f ind ing"  

Audi t  Performed By: 

Name: 

. T i t l e :  

Lead Auditor: 

Name: 

Approved By: 

Name: 

T i t l e :  
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RS15.0 QUALITY REPORTS TO MANAGEMENT 

Reports t o  various levels of management are required f o r  the verification of the 
implementation of the Quality Assurance Program and as  an indication of  the 
effectiveness of the overall program. These reports are described i n  the 
fo l lowing  sections. 

RS15.1 PERFORMANCE AUDIT REPORTS 

A monthly r e p o r t  of q u a l i t y  related the ac t iv i t ies  a t  IT/RSL will  be submitted 
t o  the ITAS Q u a l i t y  Assurance/Qual i ty Control Director. This report shall 
include monthly survei 1 lance sumnaries, nonconformance reports, and qual  i t y  
control data sumnaries. The Laboratory Manager shall receive a copy of th is  
report also. A copy of this report shall be maintained i n  the q u a l i t y  records 

., f i l e s .  . 

The a u d i t  reports for i nternal performance a u d i t s  shall be submitted f o r  

approval t o  the ITAS Qual i t y  Assurance/Qual i t y  Control Director. Upon approval  , 
the report sha l l  be distributed to  the Laboratory Manager and the Labora tory  

t Director. The Laboratory Manager shall sign and da te  his copy to demonstrate 
review, and the copy shall then be maintained i n  the qua l i ty  records f i l e s .  

RS15.2 SYSTEM AUDIT REPORTS 

Audi t  reports received from the ITAS semiannual a u d i t s  shall be issued and main- 
tained according t o  Section 15.2 of the ITAS QA Manual. 

RS15.3 NONCONFORMANCES/CORRECTIVE ACTION RESOLUTION 

Differences concerning cited nonconformances, requests f o r  corrective action, or 
the completion of corrective action which  can not be resolved directly between 
the Laboratory .Manager and the Qual i t y  Assurance Coordi nator shall be decided by 
the Laboratory Director. 
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RS16.0 PERSONNEL QUALIFICATION AND TRAINING REQUIREMENTS 

An important f a c t o r  a f f e c t i n g  a l l  l abora tory  a c t i v i t i e s  is the t r a i n i n g  and 
q u a l i f i c a t i o n  of those doing the work. The q u a l i f i c a t i o n  requirements f o r  each 
technical pos i t ion  a t  IT/RSL sha l l  be s t a t e d  i n  an approved job  desc r ip t ion .  
Job  desc r ip t ions  sha l l  be reviewed annually by the QC Coordinator t o  a s su re  
currency of the document and compliance t o  requirements f o r  each pos i t i on .  
Tra in ing  sha l l  be provided b o t h  on the job and i n  more formal s e t t i n g s .  The 
l a t t e r  is provided t h r o u g h  such means as seminars, vendor 's  instrument t r a i n i n g ,  
i n-lhouse courses, and company funding of acc red i t ed  courses after hours. 

RS16.1 QUALITY ASSURANCE TRAINING 

Orientation and indoc t r ina t ion  t o  the IT/RSL Q u a l i t y  Control Program sha l l  be 

provided t o  a l l  technical and management level personnel h i r e d  a t  IT/RSL. T h i s  
trai n i  ng shall be the responsi b i l  i t y  of the Qual i t y  Assurance Coordi na tor .  
Tra in ing  shall be documented on a s tandard  form (attachment RSl6-1) and main- 
t a i n e d  i n  a t r a i n i n g  f l l e  f o r  each ind iv idua l .  

Tra in ing  i n  t h e  nature and goa ls  of the Q u a l i t y  Assurance Program shal l  be 
provided a t  least once a y e a r  t o  a l l  l abora tory  personnel by the Qua l i ty  
Assurance S t a f f .  Attachment RS16-2 is t h e  Attendance Record form which sha l l  
be used t o  document the in-house personnel t r a in ing .  

The Q u a l i t y  Assurance s taff  a t  IT/RSL shall receive t r a i n i n g  prescr ibed  by the 
ITAS QA/QC Director. Documentation of this t r a i n i n g  shall be maintained i n  the 
personnel t r a i  n i  ng f i  1 es . 
RS16.2 TECHNICAL TRAINING AND PROCEDURAL QUALIFICATION 

An annual t r a i n i n g  schedule  s h a l l  be prepared by the Technical Director t o  
e s t a b l i s h  a t r a i n f n g  plan f o r  labora tory  personnel. 
both in-house and external t r a i n i n g .  

T h i s  schedule may be f o r  

a 
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Train ing  sha l l  a l s o  be performed f o r  a l l  procedures w h i c h  an i n d i v i d i u a l  w i l l  
need i n  o rde r  t o  perform a job  assignment properly.  These procedures s h a l l  
inc lude  general  1 abora tory  operations and a n a l y t i c a l  and count ing  methodology . 
Each technician s h a l l  meet basic c r i t e r i a  and be q u a l i f i e d  by the Laboratory 
Manager before  being permit ted t o  perform ac t iv i t ies  w i t h o u t  supervision. The  
labora tory  q u a l i f i c a t i o n  process includes:  , 

0 Observing procedure being performed by a t r a i n e d  technician; 

0 S a t i s f a c t o r i l y  performing work under t h e .  supervision of a t r a i n e d  
ind iv idua l  ; 

0 Successfu l ly  completing a n a l y s i s  of spiked samples for results t o  f a l l  
w i t h i n  two s tandard  dev ia t ions  of t h r  mean determined f o r  the method; 

Pe r iod ic  rechecks by analyzing spiked samples. 

Technicians who have not performed an a n a l y s i s  w i t h i n  a per iod  of  one y e a r ,  
s h a l l  be requi red  t o  re -qua l i fy  through spiked sample a n a l y s i s  before  being 
allowed to  perform the a n a l y t i c a l  work again.  
maintaining q u a l i f i c a t i o n  based on spike sample r e s u l t s .  

Criteria shall  be set  f o r  

The Laboratory Manager shall  perform an annual review and, as appropr i a t e ,  re- 
qua l i fy  each technician for  performing s p e c i f i c  a n a l y t i c a l  procedures.  The  QC 
Coordi nator sha l l  moni tor the qual i f  ication status of each technician based on 
spike results and length of time since the a n a l y s i s  has been performed by each 
technician. A q u a r t e r l y  status report  shall be provided t o  the Laboratory Manager. 

Written procedures shall  d e t a i l  the q u a l i f i c a t i o n  process  and c r i t e r i a  t o  be 

used. 
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Ouali t v  Assurance Orientat ion Session Check1 1 s t  

Name: 
Job T 7 t l e :  
Date  o f  H i r e :  

Q u a l i t y  Assurance Program Section 

Statement o f  Management Posi t ion 

Qual i ty - Re1 ated responsi b i  1 i t i e s  f o r  job t i t l e :  

Section o r  Topic 

I 
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Nonconformances and Corrective Action 
( inc lud ing 10 CFR 21)  

Data t n t r i e s  and Corrections a 

Reviewed 

-: I attended the session covering the Q u a l i t y  Assurance sections or  topics as 
described above. 

tmpl oyee Signature Date 

Q.A. Coordinator Signature Date 

*- 

Recheck on i ndi cates [7 Training was adequate. 
Date 

Further Training i s  needed. 

Q.A. Coordinator Signature 

Fol 1 ow-up f r a i  n i  ng Session Covered: 

tmgl oyee Signature QC C oordi nator S1 gnature Date 
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ATTACHMENT RS16-2 

ATTENDANCE RECORD 

PERSONNEL DEVELOPMENT SESSION 

Date: Time: 

T i t l e  o f  Session: 

Descrtption o f  Session: 

Session Conducted By: 

Name S i  anature Name S i  ana t u  r e  

Approved: Date: 
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GLOSSARY OF TERMS 

Included below a r e  de f i n i t i ons  of ce r ta in  qual i ty - re la ted terms used i n  t h i s  
document. 

Acceptance C r i t e r i a  - Specified l i m i t s  placed on character is t ics  o f  an i t e m ,  
process or service defined i n  codes, standards or other requirement documents. 

Anomal - A deviat ion from establ ished requirements, methods or sequence, 
7+ ma unct ion or other condit ions which may influence t e s t  data or t e s t  
performance. 

Approval 4 An act  o f  endorsing o r  adding pos i t i ve  author izat ion or both. 

Audit - A documented a c t i v i t y  performed i n  accordance w i th  w r i t t e n  procedures or 
'checkl ists t o  ver i fy ,  by examination and evaluation o f  ob ject ive evidence, t h a t  
appl i cab1 e elements o f  the qual i t y  assurance program have been devel oped, docu- 
mented and e f f e c t i v e l y  implemented i n  accordance with speci f ied requirements. 
An audi t  should not be confused w i th  survei l lance o r  inspection for the s o l e  
purpose o f  process control  o r  product acceptance. 

C e r t i f i c a t e  o f  Conformance 4 A document signed by an authorized ind iv idual  cer- 
t i f y i n g  the degree t o  which items o r  services meet speci f ied requirements. -:. 

Condition Adverse t o  Q u a l i t y  - An a l l  inc lus ive term used i n  reference t o  any o f  
the following: f a i l u re ,  malfunctions, deficiencies, and nonconformances. A 
s i g n i f i c a n t  condi t ion adverse t o  q u a l i t y  i s  one whfch i s  generic i n  nature t o  a 
la rge number of items o r  i s  a def ic iency i n  the qua l i t y  program. 

Corrective Action - A measure taken t o  correct  a deficiency and t o  minimize the 
possi b i  1 i t y  o f  recurrence. 

Deficienc - An unauthorized devf a t i o n  from accepted procedures, practices, or d s an a r  s; or a defect  i n  an i tem t h a t  could lead t o  degradation o f  qual i ty .  

Deviat ion - A departure from speci f ied requirements. 

Document - Any w r i t t e n  o r  p i  c t o r i  a1 information descrf b i  ng, defining, spe- 

resul ts .  A document i s  not considered t o  be a Q u a l i t y  Assurance Record u n t i l  
i t  s a t i s f i e s  the d e f i n i t i o n  o f  a Q u a l i t y  Assurance Record. 

,-Y 

report ing, o r  c e r t i f y i n g  a c t i v i t i e s ,  requirements. procedures or 

Inspection - The ac t  o f  examining, observing o r  measuring the degree o f  confor- 
mance o t  materials, supplies, components, parts, appurtenances, systems, p ro -  
cesses or structures t o  approved q u a l i t y  requirements, 
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Measuring and Test Equipment (M8TE) - Devices or systems used t o  calibrate, 
measure, gage, test  or inspect i n  order t o  control o r  t o  acquire d a t a  t o  verify 
conformance t o  specified requirements. 

Nonconformance - A deficiency i n  characteristic, documentation or  procedure t h a t  
renders the q u a l i t y  of an item or  a c t i v i t y  unacceptable or indeterminate. 

Procedure - A document t h a t  specifies or describes h a w > a n  a c t i v i t y  is  t o  be 
performed. 
used and sequence of operations. 

Qualification (Personnel 
educat ion,  training or  experience, as measured against established requirements, 
such as standards or tests,  t h a t  qualify an i n d i v i d u a l  t o  perform a required 
f unct i on. 

I t  may include methods t o  be employed, equipment or  materials t o  be 

- The characteristics of abilities gained t h r o u g h  

Qua l i ty  Assurance ( Q A )  - All those planned and systematic .actions necessary t o  
provide adequate confidence t h a t  an item will perform satisfactorily i n  service. 

Q u a l i t y  Assurance Record - A completed document t h a t  furnishes evidence of the 
qual i ty  of items and/or activities affecting quality.  

Q u a l i t  Control - Those qua l i ty  assurance actions which provide a means t o  
---+-a- contro an measure the characteristfcs of an item, process, or f a c i l i t y  t o  
established requirements. 

Raw Test Data - Materials such as engineering logs, oscillograph and strip 
charts, computer p r i n t o u t s  or  other materials which were generated because of a 
test ,  qualification or analysis program b u t  which, from a good engineering 
standpoint, need not be included i n  a report of results t o  satisfy customer 
requirements. 

Safet Related - The name applied t o  structures, systems, components, materials, 
*tivitles w i t h i n  a nuclear power p l a n t  t o  assure: the integrity of 
the reactor coolant pressure boundary; the capabi l i ty  t o  effect a safe reactor 
shutdown; the capability t o  prevent or mitigate an accident w i t h  potential for 
exposure; and the operation of the f ac i r i t y  w i t h i n  technical specification 
1 imi t s  or  Federal Regulations. 

Special Process - A process, the results of which  are highly dependent on the 
control of the process or  the skill of the operators, or  bo th ,  and i n  which  the 
specified qua l i ty  cannot be readily determined by inspection or test  of the 
product. 

Standard - The result of a particular standardization e f fo r t  approved by a 
recognized authority . 

L 
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Surve i l lance - A review (moni tor ing)  o r  observat ion o f  ongoing work f o r  the pur -  
pose o f  v e r i f y i n g  t h a t  an ac t i on  has been accomplished as speci f ied.  

Tes t i n  __% ments y sub jec t ing  i t  t o  a se t  o f  phys ica l ,  chemical, environmental o r  
opera t ing  condi t ions.  

- V e r i f i c a t i o n  of the c a p a b i l i t y  o f  an i t e m  t o  meet spec i f f ed  requ i re -  

V e r i f i c a t i o n  - An a c t  of conf i rming, subs tan t i a t i ng  and assuraing t h a t  an a c t i -  
v i t y  o r  cond i t i on  has been implemented i n  conformance w i th  the spec i f ied  
requi  rements. 

Waiver - Documented au tho r i za t i on  t o  depart from spec i f i ed  requirements. 

. .  
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Kl.9 INTRODUCTION 

C r i t e r i a  f o r  q u a l i t y  Assurance p r a c t i c e s  w i t h i n  I n t e r n a t i o n a l  Technology A n a l y t i c a l  

Serv ices l a b o r a t o r i e s  are documented i n  t h e  I T  A n a l y t i c a l  Services Q u a l i t y  Assurance 

. Manual.. The ITAS Manual was w r i t t e n ,  t o  encompass a l l  a n a l y t i c a l  l a b o r a t o r i e s  w i t h i n  

I T  Corporat ion.  The purpose o f  t h e  ITAS Manual i s  t o  assure uni form Q u a l i t y  

Assurance p r a c t i c e s  among a l l  ( I T )  l a b o r a t o r i e s ;  however, i n d i v i d u a l  l abo ra to ry  prac- 

t i c e s  w i l l  vary from l a b o r a t o r y  t o  l abo ra to ry .  

The ITAS K n o x v i l l e ,  Tennessee (Middlebrook P ike )  l a b o r a t o r y  has w r i t t e n  a 

" l a b o r a t o r y - s p e c i f i c "  manual. Th is  manual i s  an attachment t o  t h e  I T A S  Manual. As 

r e q u i r e d  by t h e  I T A S  Q u a l i t y  Assurance Program, t h i s  attachment i s  a supplement t o  

and i s  i nco rpo ra ted  w i t h  t h e  ITAS Q u a l i t y  Assurance Manual t o  p rov ide  t h e  Q u a l i t y  

Assurance -Program f o r  t h e  K n o x v i l l e  l a b o r a t o r y  operat ions (ITASK). 

Q u a l i t y  Assurance Manual f o r  s p e c i f i c s  on issues not  addressed i n  t h i s  attachment. 

Refer  t o  t h e  I T A S  

For t h e  K n o x v i l l e  l a b o r a t o r y  operat ions,  t h e  ITAS Q u a l i t y  Assurance Manual and 

t h i s  attachment have been prepared t o  f u l f i l l  t h e  p o l i c i e s  o f  I T  Corporat ion,  

t h e  requirements o f  t h e  US €PA and t h e  S ta te  o f  Tennessee. 

K 1 . l  Format of t h e  Attachment 

The l a b o r a t o r y - s p e c i f i c  attachment i s  f o rma t ted  i n  t h e  same manner as the  I T A S  

Q u a l i t y  Assurance Manual so t h a t  personnel i n  Knoxvi 1 l e  l a b o r a t o r y  operat ions 

can r e a d i l y  merge t h e  requirements o f  t h e  ITAS Manual and t h i s  document. 

Sec t i on  headings f o r  both documents are t h e  same w i t h  t h e  except ion t h a t  t h i s  

attachment uses t h e  s e c t i o n  p r e f i x  K so t h a t  attachment sec t i ons  a re  c l e a r l y  

i d e n t i f i e d .  
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This attachment i s  not  meant t o  be a s e l f - s t a n d i n g  document, t h e  I T A S  Manual 

must be i nc luded  w i t h  t h e  attachment t o  f u l l y  desc r ibe  t h e  l a b o r a t o r y - s p e c i f i c  

Q u a l i t y  Assurance Program. The I T A S K  attachment inc ludes on ly  those sec t i ons  o f  

t h e  ITAS Q u a l i t y  Assurance Manual which must be supplemented f o r  f u l l  docu- 

mentat ion o f  a s p e c i f i c  a c t i v i t y ,  or which p r o v i d e  f o r  t h e  p a r a l l e l  imple-, 

mentat ion o f  Q u a l i t y  Assurance p r a c t i c e s .  

descr ibes an a l t e r n a t i v e  means f o r  implementat ion,  when compared w i t h  t h e  

manner p r e s c r i b e d  i n  t h e  ITAS Q u a l i t y  Assurance Manual, t h e  implementat ion 

I n  t h e  event t h a t  t h e  attachment 

desc r ibed  i n  t h i s  attachment s h a l l  t a k e  precedence f o r  K n o x v i l l e  l a b o r a t o r y  opera- 

t i o n s .  Con t rac tua l  o b l i g a t i o n s  w i l l ,  o f  course, supersede both t h e  I T A S  QA Manual 

and t h i s  supplement. Review and approval of t h e  attachment, as p r e s c r i b e d  i n  t h i s  

Manual' i s  i n  accordance w i t h  t h e  requirements of t h e  ITAS Q u a l i t y  Assurance Program. 

Table K1-1 l i s t s  t h e  s e c t i o n s  o f  t h e  I T A S  Q u a l i t y  Assurance Manual. The 

sec t i ons  conta ined i n  t h i s  attachment a re  a l s o  i d e n t i f i e d .  

no t  conta ined i n  t h e  attachment, t h e  corresponding s e c t i o n  i n  t h e  I T A S  Manual 

i s  adopted w i t h o u t  supplement or change. Subsect ions are not  l i s t e d  i n  Table 

Kl-1, b u t  a re  f u l l y  i d e n t i f i e d  i n  t h e  Table o f  Contents. 

I f  a s e c t i o n  i s  
- 
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TABLE K1-1 

Contents of Laboratory-Speci f ic  Attachment 
Knoxvi 11 e Laboratory  Operat ions 

Sect ions o f  I T A S  . Attachment 
Qual i t y  Assurance Manual Content Sect ions 

1.0 I n t r o d u c t i o n  K 1 . O  

2.0 Laboratory  Organizat ion K2.0 

3.0 Standard Laboratory  P r a c t i c e  K3.0 

4.0 M a t e r i a l  Procurement and Contro l  K4.0 

5.0 Sample Receipt  and I n i t i a t i o n  K5.0 
o f  T e s t i n g  Program 

6.0 C a l i b r a t i o n  P rac t i ces  K6.0 

7.0 

8.0 

P reven t i ve  Maintenance K7.0 

Ana lys i s  o f  Q u a l i t y  Contro l  Samples K8.0 
..L ' . -- 

9.0 A n a l y t i c a l  Procedures 
_. .- 

10.0 Data V e r i f i c a t i o n  
I 

11.0 

12.0 

13.0 

14.0 

15.0 

K9.0 

K 1 O . O  

Data Reports K 1 l . O  

Records Management K12.0 

Nonconformances and C o r r e c t i v e  K13.0 
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16.0 T r a i n i n g  K16.0 
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K2.0 ORGANIZATION 

Quality-Related Responsibilities 

The iliddlebrook Pike laboratory is part o f  

Knoxville area. The organization of the M 

K2-1. The Quality Assurance responsibilit 

the ITAS Analytical Services group i n  the 

ddlebrook laboratory is shown i n  Figure 

es o f  the positions sited are as described 

in Section 2.1 o f  the ITAS Quality Assurance Manual. 
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K3.0 LABORATORY P R A C T I C E  

Knoxville laboratory practices and operating procedures are described throughout 

the Knoxville specific QA Manual. 

t ions relating t o  the flow of samples through the laboratory. 

indicates the party responsible for sample movement w i t h i n  the laboratory system. 

Figure K3-1 presents a flow chart of functions for laboratory analysis. 

Table K3-1 briefly describes the laboratory func- 

The table also 

. The following manual sect ons address spec f i c  laboratory procedures and practices. 
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STEP fc 

1 

- 

2 

3 

4 

5 

6 

7 

TABLE K3-1 

ANALYSIS FLOW CHART 
KNOXVILLE LABORATORY OPERATION 

D E S C R I P T I O N  PERFORMED BY 

Samples sent t o  C1 i ent  
1 aboratory .  

Sample i s  unpacked . Sample handlers  and 
and inspected and sample recept  i o n i  s t  
paperwork v e r i  f y i  ng 
completeness. 

A p r o j e c t  reco rd  f i l e  Sample Custodian 
i s  prepared , j o b  
assigned, a l l  sample 
i dent i f i c a t  i on p l  aced 
w i t h  sample i n  temp- 
o r a r y  storage. 

P r o j e c t  i n f o r m a t i o n  Customer Serv i ce  
i s  recorded i n t o  Representat ive 
manual l o g  and 
b i l l i n g  i n f o r m a t i o n  
i s  recorded. 

Sample i s  p laced  i n  
p roper  s torage area 
w i t h  proper  l a b e l s ,  
and computer i s  up- 
dated w i t h  p r o j e c t  ' 
i n fo rma t ion .  

Sample Custodi an 

Copies of job i n f o r -  
mat ion a re  d i s t r i b u -  
t e d  t o  a n a l y t i c a l  
group leaders  f o r  
and t e s t  assignment 
processing. 

Sample Custodian 

d 

?age 2 o f  3 

DOCUMENTS USED 

Sample Chain- 

Request f o r  Ana- 
l y s i s  

Of -CuSt Ody , 

Above p l u s  any 
correspondence, 
quo ta t i ons ,  etc. 

P r o j e c t  f i l e ,  
samples l a b e l s  

B i l l i n g  i n f o r -  
mat i on 

Computer data 
system records 
p r o j e c t  f i l e  

P r o j e c t  f i 1 e , 
qequest f o r  Ana- 
l y s i s  

Chemists c o l l e c t  
samples f rom s t o r -  
age area and pe r -  
form t e s t .  

Group Leaders/Anal y s t  s Ana lys i s  log,  i n -  
c o n t r o l  removal and strument mai n t e -  
r e t  u r n  nance log,  data 

sheets 



Sect i on :lo. '??, 7 
O e v i s i o n  l o .  1 

TABLE K3-1 (continued) 

STEP # DOCUMENTS USED PERFORMED BY DESCRIPTION 

8 Analytical d a t a  i s  Analysts or Group 
reviewed and trans- Leaders 
cribed on to  data  
reporting sheets 
for t y p i n g .  

Instrument c a l i -  
bration l o g ,  Q.C. 
. l o g ,  d a t a  sheets 

9 

10 

Copies of d a t a  
reporting sheet, 

- a n a l y t i c a l  d a t a ,  
QA/QC results 

Analytical results Ana 1 y s t s 
t o  Group Leader on 
completion of t e s t -  
i ng protocol. 

Data i s  reviewed and 
approved and paperwork 
i s  placed i n  project 
f i l e .  , 

Group Leaders . Copies of d a t a  
report i ng sheet, 
analytical d a t a ,  
QA/QC results,  
project f i l e  

QC d a t a  i s  copied for 
QC Coordinator for . 

entry i n t o  control 
charts. 

Group Leader 
QC Coordinator 

QA/QC resu 1 t s 11 

?- 

12 Analytical d a t a  for, 
the report i s  com- 
piled and reviewed and 
contents of project 
f i l e  reviewed and 
a pp roved . 

Operation Manager 
o r  Project Manager 

Project f i l e  

Analytical  report 
i s  prepared. 

Word processing or  
EDT 

F ina l  report 

Signed report 

13 

14 Final report is 
reviewed and s i g n -  
ed by Lab Manager 
o r  Operations 
Manager. 

All records and 
documents are 
ma i n t  a i  ned . 

Management 

A1 1 documents Management 15 

16 Sample Custodian Request for 
hazardous che- 
mical l a b  dis- 
posal 

Sample fs retained f o r  
2 weeks a f te r  report 
issued and then pro- 
perly disposed. 
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K4.0 MATERIAL PROCUREMENT AND CONTROL 

Th is  s e c t i o n  i s  t o  p r o v i d e  a d d i t i o n a l  d e t a i l  t o  t h e  I T A S  Manual Sec t i on  4.0. 

The d u t i e s  s p e c i f i e d  i n  t h e  I T A S  QA Manual conce rn ing  pu rchas ing  n a t e r i a l s  and 

c o n t r o l l i n g  t h e n  i n  t h e  l a b o r a t o r y  a re  ass igned t o  t h e  Group Leaders.  

Leader i s  r e s p o n s i b l e  f o r  m a t e r i a l s  used i n  h i s / h e r  area. 

Each Group 

R o u t i n e l y  purchased m a t e r i a l s  a re  t r a c k e d  by a computer i n v e n t o r y  program. 

program i n c l u d e s  a l i s t  of m a t e r i a l s ,  r e o r d e r  p o i n t s  and o r d e r  s i zes .  A vendor ca ta -  

l o g  nunber f o r  each i t e m  i s  a l s o  i nc luded .  

o r  o t h e r  s p e c i f i c a t i o n s  t h a t  m s t  be n e t .  Purchases a re  made by t h e  pu rchas ing  

depar tment  and t r a c k e d  u s i n g  t h i s  system. 

Th is  

The c a t a l o g  nunber de f ines  t h e  grade 

Purchase r e q u i s i t i o n s  a re  f i l l e d  o u t  f o r  m a t e r i a l s  no t  i n  t h e  i n v e n t o r y  system. 

P l a t e r i a l  s p e c i f i c a t i o n s ,  w i t h  Group Leader  app rova l ,  a re  s t a t e d  on t h e  r e q u i s i t i o n .  

The m a t e r i a l  s p e c i f i c a t i o n s  may c o n s i s t  o f  a vendor c a t a l o g  number. The r e q u i s i t i o n  

i s  approved by t h e  a p p r o p r i a t e  Group Leader  and t h e n  goes t o  t h e  pu rchas ing  d e p a r t -  

ment. Orders a r e  p l a c e d  by t h e  pu rchas ing  depar tment .  

. *  

When m a t e r i a l s  a r e  rece ived,  t h e y  a re  checked by t h e  a p p r o p r i a t e  Group Leader o r  

designee. The person r e c e i v i n g  t h e  sh ipnen t  s igns  and da tes  t h e  pack ing  s l i p  i n d i -  

c a t i n g  approva l  o f  t h e  m a t e r i a l .  The p a c k i n g  s l i p  i s  f i l e d  w i t h  t h e  pu rchas ing  

records .  

K4.1.3 Organ ic  Chemical A n a l y s i s  

P e s t i c i d e - q u a l i t y  sol vents ,  methy lene c h l o r i d e ,  hexane, acetone, methanol and 

e t h e r  a r e  ana lyzed t o  de te rm ine  t h e  e x t e n t  o f  i m p u r i t i e s  p resen t  i n  each. Any l o t  of 
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solvent showing significant interferent peaks is  e l i m i n a t e d  from consideration for 

use by this  laboratory. Acetone is  the only exception since there are always a t  

least  three peaks present due t o  self-condensation products of acetone. 

The purity grade of GC and GC/MS carrier and detector gases m s t  be sufficient t o  

neet detector and method requirements. Instrument manufacturer l i terature  is  used as 

a guideline for determining the purity grade t o  use. 

K4.1.4.1 Water 

Water used for the analysis of trace metals should be purified by reverse 

osnosis/deionization t o  not  less t h a n  10 Yln cm. 

should be deionized and then further purified w i t h  activated carbon. 

nic analysis should be checked for methylene chloride throu.ghou.t the day whenever 

purge and trap nethods are used. 

Water for organic determinations 

Water for orga- 

K4.3 Storing and Yai n t a i  n i  ng  Reagents and Sol vents 

A s  an exception t o  the ITAS QA Manual, the organic reagent TBA solution i s  stored a t  

roon temperature as allowed by CLP protocol- 

K4.4 Glassware Cleaning Requirements 

Containers provided for laboratory sanples as well as closure and sealing procedures 

are E P A  approved. When vigorously cleaned sample containers are required, commer- 

c ia l ly  available, precleaned, quality controlled containers (e.g., from I-Chern) nay 

be used. Quality control cer t i f icates  shall be maintained on f i l e  by the QC Coor- 

di n a t  or. 
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Chronic acid washing of glassware is used o n l y  when i t  i s  found  t o  be necessary; f o r  

example, when routine cleaning procedures have n o t  been su f f i c i en t  t o  el iminate 

in t e r f e r ing  residue. Cleaned glassware i s  stored uncovered i n  closed cabinets o r  

drawers. Glassware i s  solvent rinsed, with the extract ing solvent ,  prior t o  use. 

. .. 
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K5.0 SAMPLE R E C E I P T  A N D  I N I T I A T I O N  OF TESTIlYG PROGRAM 

K5.1 Field Sample; Receipt, Archiving, Collection and  Shipment 

Any samples t h a t  are damaged due t o  leaky containers, broken glass, o r  unusual 

present are reported t o  Laboratory Management immedi ately . odors t h a t  may be 

A t  any time a ramp 

U n i t e d  States na i l  

Hazardous Material 

e i s  t o  be shipped by common carrier o r  sent through t h e  

i t  must comply w i t h  the Department of Transportation ( D O T )  

Regulations (49  CFR "TRANSPORTATION").  

Prior t o  collection, the collection team m s t  consider the analyses t o  be per- 

formed so t h a t  the sample containers and shipping containers can be assembled 

and  the proper preservatives added. See Table 5-1 in the ITAS QA manual.  

Preservatives are not  added by the laboratory a f t e r  receipt of samples. 

K5.2 Chain-of-Custody (Form) 

As stated in the ITAS QA Manual, ITASK shall not accept samples collected by I T  per- 

sonnel for analysis without correctly prepared Chai n-of-Custody and Request for 

Analysis forms. Figure K5-1 i s  an  internal Chain-of-Custody form, which is  used as 

necessary, e.g., for analyses per CLP protocol. 

K5.3 Laboratory Receipt and Entry of Sample 

The sample i s  removed from the shipping container and the sample identification 

information contained on the sample bottles compared t o  t h a t  on sample packing 

l i s t s ,  or included Chain-of-Custody documents. If discrepancies exist ,  appropriate 

notes (signed and dated) are made on the Chain-of-Custody document and the shipping 

and receiving supervisor i s  notified. 
---.-. 
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The f o l l o w i n g  i tems a r e  checked and noted on t h e  Sample Receipt  Log (F igu re  K5-2)  

upon r e c e i p t  o f  samples. 

A) The seals and tapes on t h e  c o o l e r  a re  unbroken and uncut. 

6 )  The sample con ta ine rs  i n  t h e  c o o l e r  a re  i n t a c t .  

C )  The c o o l e r  conta ins ice.  I f  not,  measure t h e  temperature o f  t h e  water i n  t h e  

cooler .  

0 )  The i d e n t i f i c a t i o n  on t h e  sample b o t t l e s  correspond t o  t h e  e n t r i e s  on 

accompanying forms. 

E )  

F )  

The samples are o f  s u f f i c i e n t  q u a n t i t y  t o  perform t h e  requested analyses. 

The number o f  sample con ta ine rs  received (!.e., b o t t l e s )  i s  equal t o  t h e  

number o f  samples l i s t e d  on t h e  Chain-of-Custody o r  accompanying forms. 

P r o j e c t s  a re  i d e n t i f i e d  by g i v i n g  each a unique, c l i e n t - s p e c i f i c  t h r e e  o r  

f o u r  cha rac te r  code (e.g., "EPAL" f o r  USEPA, Las Vegas), f o l l o w e d  by a f i v e  

d i g i t  number, s e q u e n t i a l l y  assigned. The l a b e l  i n  F i g u r e  5-6 i s  no t  used. 

Instead,  i n d i v i d u a l  samples are assigned sequen t ia l  f o u r  d i g i t  numbers, p re -  

ceded by one or two cha rac te r  p r e f i x e s .  T r i p l i c a t e  l a b e l s ,  u s i n g  prenum- 

bered tape, are a f f i x e d  t o  each sample, two o f  which may be t r a n s f e r r e d  t o  

subsequent a l i q u o t s  f o r  use i n  t h e  l abo ra to ry .  

Any nonconformances a re  noted on a nonconformance form (F igu re  K5-2). 

G) 

H )  

5ample p r e s e r v a t i o n  i s  n o t  checked a t  t h i s  time. 

wastewater, and TOC analyses i s  checked by t h e  a n a l y s t  j u s t  p r i o r  t o  ana lys i s .  If 

t h e  samples a re  no t  a t  t h e  p roper  pH, a nonconformance memo i s  f i  1 l e d  out. The 

sample pH i s  ad justed by t h e  a n a l y s t  when requ i red  by the  a n a l y t i c a l  method. I f  t h e  

pH measured does not  correspond t o  t h e  i n f o r m a t i o n  on t h e  Request f o r  Analys is  form, 

t h e  c l i e n t  i s  n o t i f i e d  i n  t h e  a n a l y s i s  repor t .  

The pH o f  samples f o r  metals,  
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K5.4 Laboratory  Storage of Sanples 

This  f a c i l i t y  s to res :  Samples, and past  samples, which may o r  may not  be c l a s s i f i e d  

as "Hazardous". The d u r a t i o n  of sample storage i s  now f o r  2 weeks a f t e r  t h e  r e p o r t  

has been issued, un less otherwise o b l i g a t e d  by c o n t r a c t .  or agreement. 

K5.4.1 Pre-Analysis Storage 

The samples a re  placed i n t o  app rop r ia te  storage by t h e  sample custodian ( o r  s t a f f ) .  

Samples are s to red  as p r e s c r i b e d  i n  Sect ion K5.4 o f  t h e  I T A S K  Labora to ry -Spec i f i c  

Q.A. Manual. 

i n  t h e  a n a l y t i c a l  methods are used ( € P A  and SW 846 methods). 

ments i n  Table 5-1 of t h e  ITAS QA Manual r e f e r  t o  water samples. 

The requirements f o r  storage temperatures and h o l d i n g  t imes s p e c i f i e d  

Note t h a t  t h e  r e q u i r e -  

The h o l d i n g  t imes 

may be d i f f e r e n t  f o r  o t h e r  matr ices.  

K5.4.2 Post-Analys is  Storage 

A n t i c i p a t i o n  -., o f  r e a n a l y s i s  p resc r ibes  proper  envi ronnenta l  c o n t r o l .  I f  reana- a I 

-, . 

l ,ysis i s  not  a n t i c i p a t e d ,  environmental  c o n d i t i o n s  w i l l  no t  be observed, t he  

samples a re  s t o r e d  a t  room temperature. 
.: : - 

K5.5 I n i t i a t i o n  o f  T e s t i n q  Program 

A f t e r  t h e  a n a l y t i c a l  program has been entered i n t o  t h e  l a b o r a t o r y  computerized i n f o r -  

mat ion management system, a coding package i s  produced. 

The coding package con ta ins  a copy. o f  t h e  Chain-of-Custody and Request f o r  Analys is  

forms as w e l l  as t h e  a n a l y t i c a l  program and t h e  computer generated t e s t  assignments. 

This  coding package then goes t o  t h e  Group Leaders. The Group Leaders update t h e  

computer i n f o r m a t i o n  by v e r i f y i n g  t e s t  assignment and ass ign ing  any a d d i t i o n a l  t e s t s  

t h a t  are needed. 

r_ _._- -..-..-. .- 
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K5.6 Predi sposal 

K5.6.1 Sample Storage 

The sample custodian will transfer samples from temporary storage t o  the archive 

storage area as analyses are completed. 

i s  issued unless: 

Storage t ine is  two weeks a f te r  the report 

1)  
2 )  Sanple is  known t o  be involved i n  l i t igat ion,  i n  which case i t  is stored 

Specified otherwise by the customer 

until the l a b  i s  notified by the client 

The samples are categorized i n  storage according t o  their  sample number, which i n  

turn has traceabili ty and directly corresponds t o  sequential dating. 

K5.6.2 Disposal of Lab-Generated Waste 

Disposal of laboratory generated waste i s  addressed in I T A S K  SOP No. MA850107. 
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F i g u r e  K5-1 

E x t r r c f .  
floe a 
Or1 g i  nr 1 

0 - Original Srrglr P - PestIcid.lPC8 Extract  B - are r(rutral Extract 
A - Acid Ertrrct E - MIA€ Extract  v - UM kmlr 
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F i g u r e  K5-2 

SAPPLE RECEIPT LOG I TAS- K - C D 0 10 R 2 

- Forms Received 
Case # Federal Express A i  r b i  11 Yes 110 
SDG # T r a f f i c  Report Yes :IO 
Cont rac t  A, Sample Tags Yes NO 

I 
= ~ m m m m m m r n m ~ m m ~ ~ m m m m m m ~ ~ m m ~ m m r n m ~ m m ~ m m ~ m m ~ ~ m ~ ~ w  

Custody Seals - present,  i n t a c t ,  6 p r o p e r l y  placed? Yes - No - Comments 
Comments Sample Cond i t ion  - i n t a c t  & p roper l y  packed? Yes - No - 

Chain-of-Custody - present  & c o r r e c t l y  f i l l e d  ou t  ? Yes -No - Comments , 
Request lAnalysis - present  & c o r r e c t l y  f i l l e d  Out ? Yes - NO - Comnents 

’ 

No - Blue I c e  Frozen Yes - Blue/Wet I c e  - present Yes - No - 
Temperature of Wet I c e  

Turnaround Time - R o u t i n e  (10-15 working days) - Other ( s p e c i f y )  
Rush Turnaround - <48 h r  48-96 h r  5-10 days Other 
QC Level - I 7 1  - III-IV O E  (specify)- -- 
Special  I n s t r u c t i o n s :  \ 

Lab No. C1 i e n t  I d e n t i  f f c a t i o n  Anal ys i s Conta iner /Locat ion  
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~~ ~~ ~ ~ 

$angles  analyzed a n a  reoor ted  under an i n v a l l d  c a l i b r a t l o n  curve. 

; n c o r r e c t / i n c o ~ l o t e  da ta  m o r t e d  t o  c11ent .  Soec l fy :  

B l a n k  contamlnat lon;  no re-oroo of a s s o c l a t ~ d  samlos done gr ooss fb le .  Reason: 

qeoorted M t e c t i o n  ' j m l t s  i l g n e r  tnan s o e c ~ f t a  fn 
2ins:rumntation aotner 

gcont r ic t  OWPP, due t o  z n a t r i r  P,*?suf'ic*en: sanole  

V e r i f i e d  a -  - Cannot ver i fy  . Reason 
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K6.0 CALIBRATION PRACTICES 

This section of the ITAS-K attachment t o  the QA manual prescribes the specific 

calibration practices used by the Knoxville laboratory. Only those procedures t h a t  

vary from, o r  are i n  addition t o ,  those described i n  Section 6.0 of the ITAS QA 

Manual are described. 

K6.1.6 Calibration Records 

The records prepared and the record maintenance procedures are described separately 

for each instrument type i n  Section 6.2 - 6.3. 

Y6.2 Operational Calibration 

K6.2.1 GC/MS Calibration 

K6.2.1.1 Tuning and GC/MS Mass Calibration 

Each GC/MS system used f o r  HSL compound semivolatile/pesticide analysis is t u n e d  

using DFTPP. Each GC/MS system used f o r  HSL volati le analysis is  t u n e d  using BFB. 

The ion  abundance c r i t e r i a  f o r  both  volati le and semivolatile/pesticide analyses must 

be demonstrated every twelve (12)  hours during sample analysis. Specific ion a b u n -  

dance c r i te r ia  are l is ted in the appropriate SOP and i n  Figures K6-1 and K6-2. 

K6.2.1.2 In i t ia l  Calibration of the GC/MS System 

GC/MS uses an internal standard cal i brat ion procedure. Specific methods may requi re 

modi f i ed procedures. 

Each GC/MS system used f o r  HSL compound analysis is  in i t ia l ly  calibrated using a 

minimum of 5 concentrations. Because of lower response, a four point calibration i s  
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used f o r  9 o f  t he  s e m i v o l a t i l e  compounds and a t h r e e - p o i n t  c a l i b r a t i o n  i s  used f o r  

benzidine. Surrogates and i n t e r n a l  standards are i nc luded  i n  each standard. The 

average r e l a t i v e  response f a c t o r  (RRF) and 4 RSD (percent  r e l a t i v e  standard d e v i a t i o n )  

o f  each HSL compound i s  c a l c u l a t e d  and tabulated.  The Po RSD of t h e  c a l i b r a t i o n  check 

compounds (CCC) must be ~ 3 0 %  and t h e  average RRF of each performance check compound 

(SPCC) must be > 0.300 (0.250 f o r  Bromoform) f o r  v o l a t i l e s  and > 0.05 f o r  

semivolatiles/pesticides. See Figures K6-3 through K6-8 f o r  CCC and SPCC d e t a i l s .  

- - 

K6.2.1.3 Cont inu ing  Cal i b r a t  i on 

A d a i l y  standard c o n t a i n i n g  50 ng of a l l  v o l a t i l e  or s e m i v o l a t i l e  HSL compounds and 

t h e  r e q u i r e d  surrogates i s  analyzed every 12 hours d u r i n g  sample analys is .  

The dai ly RRF va 

t i a l  c a l i b r a t i o n  

equat ion:  % D = 

ues for each CCC are compared t o  t h e  average 

by c a l c u l a t i n g  a percent  d i f f e r e n c e  ( X  0) us 

d a i l y  RRF - avg RRF 
avg RRF 

RRF values from t h e  i n i -  

ng t h e  f o l  owing 

The % D o f  each CCC must be l e s s  than 25 percent  f o r  t h e  d a i l y  standard t o  be 

accepted p r i o r  t o  sample analys is .  A system performance check i s  a l so  performed as 

desc r ibed  above, u s i n g  t h e  d a i l y  standard data. I f  t h e  CCC and SPCC c r i t e r i a  are 

met, then RRF's and % Os are  c a l c u l a t e d  and repo r ted  f o r  a l l  compounds i n  t h e  d a i l y  

standard. I f  any o f  t h e  CCC or SPCC c r i t e r i a  are no t  met, t h e  system i s  evaluated 

and c o r r e c t i v e  a c t i o n  i s  taken; c o r r e c t i v e  a c t i o n  may i n v o l v e  runn ing  a new i n i t i a l  

c a l  i b r a t  ion.  

The d a i l y  c a l i b r a t i o n  standard may be combined w i t h  t h e  mass c a l i b r a t i o n  standard 

(BFB o r  DFTPP) and t h e  two C a l i  b r a t i o n s  performed simultaneously.  
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6.2.1.4 GC/MS C a l i b r a t i o n  Records 

D a t a  f r o m  each t u n i n g  and mass c a l i b r a t i o n ,  i n i t i a l  c a l i b r a t i o n ,  and c o n t i n u i n g  

c a l i b r a t i o n  are recorded on c a l i b r a t i o n  summary forms (F igures K6-1 through K6-8) 

and f i l e d  w i t h  t h e  raw c a l i b r a t i o n  data by inst rument ,  ana lys i s ,  and date i n  t h e  

c a l i b r a t i o n  s e c t i o n  o f  t h e  l a b o r a t o r y  operat ions f i l e s .  These f i l e s  are near the  

associated instrument.  

t h e  new da ta  and da ta  package f o r  each associated p r o j e c t  i n  t h e  p r o j e c t  f i l e s  as 

descr ibed i n  Sect ion K12.0. 

Copies o f  c a l i b r a t i o n  data and summary forms are f i l e d  w i t h  

K6.2.2 C a l i b r a t i o n  of t h e  Gas/Liquid Chromatograph 

The gas chromatography l a b o r a t o r y  performs inst rument  c a l i b r a t i o n  by two bas i c  proce- 

... dures depending on t h e  na tu re  of t h e  p r o j e c t :  

r o u t i n e  c a l i b r a t i o n  procedures. The c a l i b r a t i o n  procedures f o r  a s p e c i f i c  p r o j e c t ' s  

analyses may devi  a t e  f rom t h e  descr ibed procedures i f  the  c o n t r a c t  s p e c i f i e s  speci a1 

p r o j e c t  s p e c i f i c  procedures and ,.. 

a 
requirements o r  i f  t h e  a n a l y t i c a l  method s p e c i f i e s  a d i f f e r e n t  c a l i b r a t i o n  procedure. 

K6.2.2.1 P r o j e c t  Speci f i c Procedures (EPA-CLP Procedures ) 

K6.2.2.1.1 I n i  t i a1 L i  n e a r i  ty  

Each t ime  a new column i s  i n s t a l l e d  i n t o  a s p e c i f i c  gas chromatograph, o r  t h e  chroma- 

t o g r a p h i c  c o n d i t i o n s  a re  changed, i.e., change o f  f l o w  ra tes ,  detectors ,  e l e c t r o n i c s ,  

etc., response l i n e a r i t y  i s  e s t a b l i s h e d  f o r  each GC a n a l y t e  a t  these condi t ions.  

Three d i f f e r e n t  concen t ra t i ons  o f  each parameter in a se t  o f  n o n i n t e r f e r i n g  mixed 

s tandard s o l u t i o n s  a re  analyzed. C a l i b r a t i o n  f a c t o r s  are then  c a l c u l a t e d  f o r  each 

p e s t i c i d e  and PCB. The l i n e a r i t y  f o r  t h e  c a l i b r a t i o n  f a c t o r s  i s  determined and 

recorded. 
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K6.2.2.1.2 9etention Tine tdindows 

Retent ion t ine windows are used t o  tentatively identify pesticides/DCBs during sanple 

analysis. Retent ion time windows are established by making three ( 3 )  injections of 

a l l  pesticide/?CB standard solutions over a 72 hour period (each compound should be 

injected near the beginning, near the middle, and near the end of the.72 hour 

period). The retention time sh i f t  of the surrogate d i b u t y l  chlorendate must be <2.0% 

difference for packed columns ( ~ 1 . 5 %  for mega bore column).  I f  the d i b u t y l  chloren- 

d a t e  retention time sh i f t  i s  acceptable, the retention time windows for the standards 

are c a l c u l a t e d .  The retention time window for each component is t 3 times the stan- 

dard deviation of the three absolute retention times for t h a t  component. 
- 

I f  the 

calculated retention time window i s  less t h a n  0.01 minutes, then the retention time 

window is  calculated as t 1% of the i n i t i a l  retention time of the component i n  the 72 

hour sequence (+  - 0.75% for mega bore columns). 

Y6.2.2.1.3 Standard and QC Solutions 

Component breakdown i s  monitored by injecting a standard containing D O T  and endrin 

a n d  look ing  for i t s  breakdown products: DOO,  DOE for the former, and endrin aldehyde 

and endrin ketone for the l a t t e r .  The combined breakdown must be - < 20%. The break- 

down check standard i s  injected a t  the beginning of a 72 hour (the second standard) 

run and a f te r  every tenth sanple. 

To ensure continued l inear i ty ,  a set of low, mediun, and h i g h  concentration d a i l y  

evaluation standards of a representative group of pesticides or PCBs are injected 

before any samples are injected. Calibration factors are calculated for each para- 

meter; the % RSO must be < 10% for the run t o  continue. After a specified nunber of 

sanples, the nid-range evaluation nix and a specified standard mix are injected t o  
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check d a i l y  r e t e n t i o n  t imes,  Component breakdown, and c a l i b r a t i o n -  f a c t o r  % d i f f e r e n -  

ces. 

conf i rmat i on. 

C a l i b r a t i o n  f a c t o r  % d i f f e r e n c e s  must be < 15% f o r  q u a n t i f i c a t i o n  and < 20% f o r  - - 

Y6.2.2.2 Rou t ine  C a l i b r a t i o n  Procedures 

K6.2.2.2.1 I n i  t i a1 L i  n e a r i  t y  

Standards a r e  run  a t  a minimum of 3 t o  5 d i f f e r e n t  concen t ra t i ons .  The r e s u l t i n g  

chromatograms shou ld  e l  i ci t a1 1 r e s p e c t i v e  peaks on s c a l e  t o  a1 1 ow f o r  quan t i  t a t  i on 

u s i n g  e i t h e r  peak h e i g h t  or area. PCB s tandards  may c o n t a i n  more t h a n  one A r o c l o r  

o n l y  i f  t h e r e  a r e  no i n t e r f e r i n g  peaks between them. 

The r e s u l t s  may be used t o  p repare  a c a l i b r a t i o n  cu rve  f o r  each ana ly te .  

A l t e r n a t i v e l y ,  t h e  p e r c e n t  r e l a t i v e  s tandard  d e v i a t i o n  (%RSD) o f  t h e  RFs f o r  each 

- compound i s  determined. I f  t h e  ZRSD i s  < 20% o v e r  t h e  work ing  range, l i n e a r i t y  
a -  

-- 

-... th rough  t h e  o r i g i n  can be assumed and t h e  average response f a c t o r  used i n  p l a c e  o f  a 

c a l i b r a t i o n  curve. 

I f  s tandards  a r e  n o t  w i t h i n  accep tab le  l i m i t s ,  t h e  i ns t rumen t  shou ld  be checked, t h e  

source  o f  t h e  prob lem i d e n t i f i e d ,  and c o r r e c t i o n s  made. Standards ( f o r  those ou t  of 

accep tab le  l i m i t s )  w i l l  t h e n  be rerun. 

K6.2.2.2.2 R e t e n t i o n  Time Windows 

I f  SW-846 3 r d  e d i t i o n  methods a r e  used, r e t e n t i o n  t i m e  windows w i l l  b e  es tab l i shed .  

The procedure  i s  d e s c r i b e d  i n . S e c t i o n  K6.2.2.1.2, 
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K6.2.2.2.3 Dai ly  Standards 

The working calibration curve o r  response factor must be verified on each working day 

by injecting a d a i l y  q u a n t i t a t i o n  standard for each analyte. 

nay be required t o  cover a l l  the compound.) 

from the predicted response by more than  - + 15%, a new calibration curve must be pre- 

pared. When comparison of the d a i l y  standard i s  made t o  the i n i t i a l  average response 

factor,  the d a i l y  response factor i s  used for quantification. However, i f  comparison 

of the d a i l y  standard t o  the calibration curve i s  required, then the i n i t i a l  calibra- 

t i o n  curve i s  used for quantification. 

(More t h a n  one solution 

If  the response for any analyte varies 

I f  the d a i l y  q u a n t i t a t i o n  standard does not meet the - + 15% difference l imits,  the 

instrument should be checked, the source of the gross deviation identified and 

corrections made. A new standard curve may be required depending on the action taken 

t o  correct the deviation. 

I f  the standard w e t s  the acceptable limits, a new calibration curve will no t  

necessary . 

I f  changes were minor, another d a i l y  standard can be run. 

An a d d i t i o n a l  standard check will be run every ten samples t o  assure GC conditions 

have not changed from the in i t i a l  d a i l y  standard check. This standard will be com- 

pared t o  the respective daily q u a n t i t a t i o n  standard for retention time, response fac -  

t o r s ,  and any visible chromatographic abnormalities. 

the retention time windows o r  the response factor % difference is > 15% (>20% for 

If  retention times are outside 

confirmation), then a l l  samples analyzed af te r  the standard fa i l ing  c r i t e r i a  and 

before the next good standard check will be reanalyzed. 
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K6.2.2.3 Calibration Records 

The project specif ic  l inear i ty  and retention t ine  window d a t a  are reported on G C  

standard summary sheets and are stored a l o n g  w i t h  the chromatograms i n  the cal ibra-  

t i o n  section of the laboratory operations f i l e  by instrument and date i n  the CC l a b .  

A l l  nonproject specif ic  i n i t i a l  calibration curves o r  d a t a  are f i led  i n  the GC l a b  i n  

the calibration section of the laboratory operations f i l e  by instrument and  then 

date, b u t  distinguished from the project specif ic  calibration d a t a .  When an i n i t i a l  

cal ibrat ion i s  replaced by a new i n i t i a l  cal ibrat ion,  i t  will be marked as deleted, 

i n i t i a l e d ,  and dated i n  the t o p  right side and  remain i n  the f i l i n g  system. 

The d a i l y  standards w i l l  be f i led  w i t h  respective projects and cross-referenced w i t h  

.. . the applicable i n i t i a l  calibration d a t a .  

' K6.2.3 Atonic Absorption Spectrophotometer ( A A )  a - .  

\ 

e,' K6.2.3.1 Calibration 

.' L i g h t  source and optical system: The AA signal i s  the ra t io  between the i n i t i a l  

source intensi ty  and the intensi ty  a f t e r  the absorption process. The optimum i n i t i a l  

source intensi ty  for each element i s  provided as recommended lamp currents by instru- 

ment manufacturers. 

Chemical and flame factors :  llnless the fraction of atoms i n  both standard and 

sanples that  get aspirated i n t o  the flame are the sane, inaccurate d a t a  w i l l  resul t .  

Matrix e f fec ts  in sanples are the primary cause of this difference. Matrix e f fec ts  

can be minimized by closely matching the solvent, acid concentration and the con- 

centration of other major an ions  and cations i n  the standards with the samples. 
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Errors due t o  d i f f e r e n t  ma t r i ces  a l s o  can be minimized by u s i n g  t h e  standard addi -  

t i o n  method o f  c a l i b r a t i o n .  

Because atoms absorb monochromatic l i g h t  a t  t h e  pr imary wavelength, any i o n i z a t i o n  

d u r i n g  sample a tomiza t i on  w i l l  decrease s e n s i t i v i t y .  Th is  i o n i z a t i o n  e f f e c t ,  

which i s  most pronounced f o r  t h e  a l k a l i  and a l k a l i n e  e a r t h  elements, i s  minimized 

by adding an i o n i z a t i o n  b u f f e r  t o  a l l  sample and standards. 

The fo rma t ion  o f  r e f r a c t o r y  compounds i n  t h e  flame a l s o  causes a l o s s  o f  sens i -  

t i v i t y .  Th is  problem can be minimized by t h e  use o f  n i t r o u s  ox ide-acety lene 

flame o r  u s i n g  r e l e a s i n g  agents. Method handbooks and ins t rumen t  manufacturer  

i n s t r u c t i o n  manuals p r o v i d e  guidance rega rd ing  t h e  c o r r e c t  choice o f  f u e l ,  

ox idan t ,  t ype  o f  f lame ( r i c h  o r  l e a n )  and i o n i z a t i o n  b u f f e r s  o r  r e l e a s i n g  agents. 

The i n i t i a l  de te rm ina t ion  and cont inued v e r i f i c a t i o n  of t h e  b a s e l i n e  noise,  

s e n s i t i v i t y  and l i n e a r  work ing  range of each element are t h e  impor tan t  inst rument  

C a l i  b r a t i o n  and o p e r a t i o n  considerat ions.  

system, a number o f  v a r i a b l e s  must be h e l d  constant  be fo re  t h e  system i s  i n  

s t a t i s t i c a l  c o n t r o l  . These v a r i a b l e s  i n c l u d e  inst rument  warm-up, burner  a l i g n -  

I n  o p e r a t i n g  an atomic abso rp t i on  

ment, f lame type, f u e l ,  ox idant ,  lamp i n t e n s i t y ,  s l i t  width,  wavelength, m a t r i x  

e f fec ts ,  a s p i r a t i o n  t i m e  and a s p i r a t i o n  rate.  The f o l l o w i n g  a p p l i e s  ( w i t h  f u r t h e r  

d e t a i l  t o  be found i n  t h e  manufacturer 's  l i t e r a t u r e ) :  

o I n s t a l l  t h e  c o r r e c t  lamp, set  t h e  recommended cu r ren t ,  wavelength and spec- 
t r a l  bandpass. 

0 L i g h t  t h e  burner, a l l o w  it t o  s t a b i l i z e  and a d j u s t  i t s  p o s i t i o n  f o r  maximum 

o Prepare standards i n  t h e  recommended concen t ra t i on  range (see Table K6-1). 

absorbance u s i n g  a midscale standard. 

- .  
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o The sensit ivity is  the concentration of an element t h a t  w i l l  produce a n  
absorbance of 0.0044. 

Example: . Absorbance i f  1 u g h 1  = 0.060 0.0044 = 0.073 
o.060 

o The AA system shall be warmed-up until the o u t p u t  i s  stable (usually abou t  30 
minutes. The hollow cathode lamp w i l l  be aligned t o  produce the maximum emitted 
l i g h t  t o  the detector. 
must be optimized t o  provide maximum sensit ivity.  

I n  flameless A A ,  the inert gas flow inside the furnace 

e Aspirate the most concentrated calibration standard t o  be used and adjust the 
scale expansion t o  obtain full-scale o u t p u t .  Successively, aspirate the 
remaining standards ( for  a total  of a t  least  three) and the standard b l a n k .  
Construct a calibration curve, from which the concentration of the samples i s  
determined. A single standard addition i s  used on a l l  samples, unless i t  
has been determined t o  be unnecessary for a given sample matrix. 

e The readout values obtained for the standard curve of each element should f a l l  
w i t h i n  a specified range. 
check gas flow, burner or cell alignment, wavelength, s l i t  w i d t h ,  p h o t o -  
multiplier voltage, and lamp intensity prior t o  analysis. 

I f  readings are excessively low, the operator should 

o O u t p u t  from the instrument i s  t o  a suitable s t r ip  chart recorder or printer,  
which allows continuous monitoring of baseline noise, lamp s tab i l i ty ,  e tc . ,  and  
provides hard copy of a l l  raw data .  

.-* 
-t- 

e Any deviation from historical values indicates t h a t  some aspect of the i n -  
.;, strument i s  malfunctioning or deteriorating (such as a lamp).  Before pro- * .  ceedi ng,  correction shall be made. 

o I f  large amounts of dissolved sa l t s  are present in the solution t o  be a n a l -  
yzed, the nebulizer will not  handle the solution in the same manner as i t  
will a solution with a small quantity of dissolved sal ts .  Such an interfer- 
ence should be accounted for by adding a s a l t  t o  the standards or by matching 
the density of the samples and standards or by use of the method of standard 
additions. 

Y6.2.3.2 Record Storage 

The charts for  each instrument and each day contain calibration and sample raw d a t a  

and associated calculations. Each chart i s  given a number. The charts are numbered 

sequentially and f i led i n  the AA storage area. The charts are cross-referenced i n  

the laboratory project f i l es .  
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K6.2.4 I n d u c t i v e l y  Couoled Araon Plasma Soectrometer I I C A P )  

K6.2.4.1 I n i t i a l  C a l i  b r a t  i o n  

o A h igh  l e v e l  c a l i b r a t i o n  s tandard of a l l  elements i s  analyzed. (More than one 
s o l u t i o n  nay be requ i red  t o  cover a l l  o f  t h e  elements.) 

0 A c a l i b r a t i o n  blank prepared a t  t h e  same a c i d  concen t ra t i on  as t h e  c a l i b r a t i o n  
standards i s  analyzed. 

0 The I C A P  computer does a l i n e a r  reg ress ion  u s i n g  t h e  s tandard and t h e  blank and 
c o n s t r u c t s  t h e  c a l i b r a t i o n  curve f o r  each element. 

K6.2.4.2 

An inst rument  check standard c o n t a i n i n g  elements a t  a concen t ra t i on  e q u i v a l e n t  t o  

Dai l y  Cal i b r a t  i o n  

t h e  midpoint  o f  t h e i r  r e s p e c t i v e  c a l i b r a t i o n  curves i s  analyzed. The s tandard (s )  i s  

prepared u s i n g  standards f rom a d i f f e r e n t  source than t h e  c a l i b r a t i o n  standards. The 

recovery o f  t h e  d a i l y  s tandard must be w i t h i n  90-110%. 

K6.2.4.3 Record Storage 

Each day's da ta  c o n s i s t i n g  of c a l i b r a t i o n  da ta  and sample data i s  nunbered. The 

cha r t s  are numbered s e q u e n t i a l l y  and s t o r e d  i n  ICAP s torage areas. The cha r t s  a re  

cross-referenced i n  t h e  l a b o r a t o r y  p r o j e c t  f i l e s .  

K6.2.5 TOC 

This  procedure i s  s p e c i f i c  t o  t h e  0.1. inst rument  used by ITASK. 

0 Set I .R .  a t  zero so m i l l i v o l t  output  i s  between 1-10 mv and f a s t e n  pump head. 

- 

o Analyze reagent b lanks u n t i l  t h e  values f o r  each t y p e  o f  a n a l y s i s  a re  c o n s i s t e n t  (+  - 
0.5 mv) f o r  f o u r  consecut ive runs, average each va lue and e n t e r  average value i n  
" c a l i b r a t i o n  constants"  d i s p l a y  mode. 

o C a l c u l a t e  t h e  s tandard mass i n  u g  o f  t h e  c a l i b r a t i n g ,  work ing s tandard o f  i n t e r e s t  
and e n t e r  t h e  va lue i n  " c a l i b r a t i o n  constants" .  

o Analyze t h e  c a l i b r a t i o n  s tandard a t  l e a s t  f o u r  t imes. The s tandard d e v i a t i o n  
f o r  t h r e e  consecut ive runs must be l e s s  than 5%; e n t e r  t h e  average m i l l i v o l t  value 
i n  t h e l ' c a l i b r a t i o n  constant ' '  d i s p l a y  mode. 
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0 Analyze a water b l a n k  unti l  a l l  appropriate analyses are less t h a n  1.0 ppn .  

0 Analyze standards of the other types of carbon analyses which are required f o r  a 

0 
project t h a t  are different  t h a n  the calibration standard. I f  the average standard 
value for  three consecutive runs of these standards f a l l s  w i t h i n  + 10% of the t r u e  
value, proceed w i t h  sanplepanalysis. 

- 
C a l i b r a t i o n  d a t a  and charts are  f i l e d  by project i n  the laboratory project f i l e s .  

K6.2.6 High Pressure L i q u i d  Chromatograph ( H P L C )  

K6.2.6.1 I n i t i a l  C a l i b r a t i o n  

A minimum of three ( 3 )  concentrations are analyzed. The resul ts  may be used t o  pr2- 

pare a calibration curve f o r  each analyte. Alternative 

g i n  may be assumed i f  the present re la t ive standard dev 

y ,  l inear i ty  through the o r i -  

a t i o n  (SORSO) of the response. 

factor  i s  - < 20% and an  average response factor  used. 

. . -- K6.2.6.2 Daily Calibration 

A !aily standard i s  analyzed f o r  each analyte. The daily response must be w i t h i n  - + 

15% of the predicted response u s i n g  the i n i t i a l  calibration d a t a .  - 
_;. .. K6.2.6.3 S t a n d a r d  Check 

A standard check is run every ten'samples t o  assure HPLC conditions have not  changed 

from i n i t i a l  daily standard check. This standard i s  compared t o  the respective d a i l y  

standard for  retention time, peak heights, response factor ,  and any vis ible  chroma- 

tographic abnormalities. If there i s  s ignif icant  deviation in these character is t ics ,  

a l l  samples analyzed a f t e r  the l a s t  good standard check and before the next good 

standard check will be reanalyzed. 

K6.2.6.4 Record Storage 

Three-point calibration curves are f i led  by d a t e  w i t h  the project they were run w i t h .  

The daily standards are f i l e d  w i t h  t h e i r  respective projects and cross referenced 

w i t h  the applicable three-point chromatograms. a 
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K6.2.7 I o n  Chromatography 

A calibration curve i s  prepared by injecting standards, (single an ion  o r  mixture). 

T h e  order of re ten t ion  i s  always F-, C 1 - ,  N02-, B r - ,  N03', Inject a t  

least  three concentrations for each an ion  plus a b l a n k .  This w i l l  produce a calibra- 

P043-, S042- .  

t i o n  curve w i t h  a peak  height vs. concentration per a n i o n .  I f  l inearity is  

established for a given detector sett ing,  (correlation coefficient > 0.995) i t  i s  

acceptable t o  calibrate w i t h  a single standard. The d a i l y  calibration standard nust 

be w i t h i n  f 10% of the calibration curve. Calibration d a t a  i s  stored a t  the instru- 

ment i n  the instrument logbook. 

Y6.2.8 Ultra Violet/Visible L i g h t  UV/VIS Spectrophotometry 

Wavelength accuracy - can be checked using o p t i c a l  glass f i l t e r s  or chemical 

solutions w h i c h  exhibit absorption spectra w i t h  strong, sharp peaks. Didymiun 

glass has a strong absorption l ine a t  585 nm. Nickel, c o b a l t ,  chromiun, and h o l m i u m  

o x i d e  solutions can also be used t o  check wavelength accuracy. Prepared solutions 

are also available for th i s  purpose. Note t h a t  the absorption peaks nay be shifted 

on instruments w i t h  wide band widths. I f  the wavelength accuracy checks do n o t  neet 

specifications quoted f o r  the instrument, have i t  serviced immediately. 

Stray l i g h t  - i s  defined as a l l  undesired radiant energy reaching the detector. 

Stray l i g h t  causes deviation f r o m  Beer's law. Stray l i g h t  of 0.5 and  5.0 per- 

cent causes a deviation of 2 and 15 percent respectively, a t  an absorbance of 

one. To check f o r  stray l ight problems: Prepare a solution of 0.169 potassiun 

chromate per l i t e r  i n  0.05N potassium hydroxide. Set the instrument wavelength 

t o  374nn and measure the transmittance of the solution. I t  should be less t h a n  

0.05 percent or w i t h i n  instrument specification. 

obvious leaks or have the instrument serviced. 

I f  i t  i s  greater, check for 
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Length and positioning of sample ce l l s  can affect  the absorbance neasilred. 9~ 

n o t  assune t h a t  a group of c e l l s  have the same p a t h  length as the i r  l i s t i n g .  A 

common nistake i s  t o  develop a standard curve w i t h  one cell  a n d  then neasure sam- 

ples w i t h  another. Measure the absorbance of the cobalt solution described above 

a t  510nn u s i n g  a l l  c e l l s .  Set aside a l l  c e l l s  w i t h  absorbances t h a t  do n o t  agree 

w i t h i n  1 percent. Cell windows must be clean, and the ce l l s  can be reproducibly 

placed i n  the spectrophotometer. 

Photometric l inear i ty  - i s  measured by the a d d i t i v i t y  of absorbance values. Inst-  

runent 1 i neari t y  can be evaluated by measuri ng the absorbance of seri al' d i  1 u t i  ons 

of chromium, cobalt and nickel solutions. Calibration records are kept i n  a logbook 

a t  the instrunent. 

a - .  K6.2.9 pH Meter 

y -  Calibration is  obtained by using 2 commercial buffers a t  concentrations t o  bracket 
- 1  

the expected sample concentration range. Calibration records are kept i n  a logbook 

a t  the instrunent. 

K6.2.10 Conduct i v i  t y  Meter 

Calibration is  performed us ing  a 0.01m solution of KCL and water w i t h  a conductivity 

of less  t h a n  1 umhos/crn. 

the above KCL solution and measure the conductivity. 

approximately 1400 urnhos/cm. 

resul ts  are outside 1400 2 30 unhos/cm. Calibration records are kept in a logbook a t  

the  instrunent. 

Equilibrate the solution a t  25OC. Rinse the electrode i n  

The conductivity should be 

The cell  i s  replaced or new standards are made i f  
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K6.3 P e r i o d i c  Cal i b r a t  i o n  

K6.3.1 Balances 

C a l i b r a t i o n :  a l l  balances are se rv i ced  q u a r t e r l y  under a maintenance c o n t r a c t  w i t h  a 

balance s e r v i c e  company. Using c l a s s  "S" weights,  t h e  a n a l y t i c a l  balances a re  

checked da i l y . .  The r e s u l t s  a re  recorded i n  a logbook. Fo r  balances which a re  

d i r e c t  read ing  t o  0.01 gram, t h e  acceptance c r i t e r i a  f o r  t h e  c a l i b r a t i o n  check i s  

f 0.019 f o r  0 t o  lOOg and ? 0.1 percent  o f  t h e  a p p l i e d  weight over  1009. 

c a l i b r a t i o n  check i s  no t  acceptable,  t h e  balance w i l l  be s e r v i c e d  as needed. The 

balances a re  c a l i b r a t e d  t o  a t  l e a s t  95% c a p a c i t y  a minimum o f  once every 3 months. 

I f  t h e  d a i l y  

C a l i b r a t i o n  records a re  k e p t  i n  t h e  balance room. 

K6.3.2 Thermometers 

Thermometers a re  a l l  d i r e c t l y  t r a c a b l e  t o  NBS thermometers. A l l  work ing thermometers 

a re  c a l i b r a t e d  annua l l y  u s i n g  NBS t r a c e a b l e  thermometers. 

K6.4 Summary o f  ITASK C a l i b r a t i o n  Requirements 

Requirements f o r  ITASK inst rument  c a l i b r a t i o n  a re  summarized i n  Tables K6-1 and K6-2. 

Table K6-2 shows a l i s t  o f  i ns t rumen t  logs mainta ined by t h e  l a b o r a t o r y .  
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TABLE K6-3 

Table o f  mainta ined inst rument  l o g  books a t  ITASK Laboratory  (each l o g  sheet 
i nc ludes :  Date o f  Review, I n i t i a l s  o f  person e n t e r i n g  da ta  and/or obse rva t i ons ) .  

A. 

8. 

C. 

D. 

E. 

F. 

G. 

H. 

I. 

J. 

K a  

La 

E x t r a c t i o n  Lab Logs ( p i p e t t o r s )  

GC Ana lys i s  Logs 

GC/MS Analys is  Logs 

GC Maintenance Logs 

GC/MS Maintenance Log 

Ref r i g e r a t o r  Temperature Logs 

A n a l y t i c a l  Balance Check Logs 

Freezer  Temperature Logs , 

AA/ ICAP Run Logs 

A A / I C A P  Maintenance Logs 

Misc. Lab Logs 

Misc. Lab Maintenance Logs 

M. C o n d u c t i v i t y  Logs 



Sect igr l  \ lo.  :<7 .I; 
R e v i s i o n  ‘io. 1 
3 a t e :  August 18, 1983 
?age 1 of 22  

K7.0 P R E V E N T I V E  M A I V T E N A N C E  

The I T A S K  Preventive Maintenance Progran was developed t o  neet and  supplement the 

guidelines prescribed by the ITAS QA Manual.  

dures are the responsibil i ty of the i n d i v i d u a l  Group Leaders. A department spe- 

c i a l i z i n g  i n  equipnent and  instrunent maintenance has been created for th i s  

laboratory. The ITASK Instrunent Yaintenance Special is t  performs in-house corrective 

naintenance and  nay perform the more d i f f i c u l t  and i n t r i c a t e  preventive maintenance 

p rocedu res. 

Routine preventive maintenance proce- 

Table K7-1 sunnarizes the preventive maintenance requirements for the ITASK l a b o r a -  

tory.  The table  l i s t s  the instrunents and equipnent included i n  the program, itens 

t o  be checked/serviced and  the frequency of the required maintenance procedure. 

Figures K7-1 through K7-15 are  examples of the Preventive Maintenance Records main -  

tained by the laboratory. e 
Preventive maintenance records are kept in each laboratory department e i ther  i n  a 

central f i l e  o r  i n  individual instrunent/equipnent logbooks. A copy of the preven- 

t i v e  maintenance schedule i s  placed i n  the front of the respective instrument/ 

equipment logbook. Docunentation of the preventive maintenance procedures are 

recorded i n  the logbook as they are. performed. 

are detailed in the respective instrunent maintenance s.0.P.’~. 

Specifics for preventive maintenance 

F o r  reference, a central f i l e  l i s t i n g  the instruments and  equipnent covered by the 

Preventive Maintenance Progran i s  kept i n  the Instrunent Yaintenance S h o p .  

Vaintenance frequency and i tens t o  be checked/serviced are l i s ted  (Table K7-1) 

Behind t h i s  table ,  f i l e d  by department, are examples of the preventive maintenance 

records and a l i s t i n g  of the spare parts routinely maintained by the laboratory. 
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S e c t i o n  No. K7.0 
R e v i s i o n  ib. 1 
Date:  August .18, 1989 

Figure K7-1 

Example - AA Preventive Maintenance Record - Week 1 

Page 8 of  22 e 

PREVENTIVE KAINTENUCB - HETALS 

INITIN.S/DATE 
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Revision ;lo. 1 
D a t e :  A u g u s t  18, i359 
?age 9 o f  2 2  

Figure K7-2  

Example - AA Preventive Maintenance Record - Week 2 

PREVENTIVE MAXHIENANCE - HETALS 
INITIALS/DATE 



Figure  K7-3 

S e c t i o n  : lo. K7.0 
Revision :lo. 1 
D a t e :  August  i 8 ,  1989 

Example - AA Prevent ive  Maintenance Record - Week 3 

INIIIALYDATE 
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Figure K7-4 

Example - AA Preventive Maintenance Record - Week 4 



Sect ion No. K7.0 
R e v i s i o n  No. 1 
Date: August  18, 1989 
Page 12 o f  2 2  

F i g u r e  K 7 - 5  

Example - AA Preventive Maintenance Record - Week 5 

PREVENTIVE KAINTENINCE - HETALS 
JMlUARY - UER 1 

ITEM ( P R W J U C I )  INITIALS/DATE 

GaaorJ Laboratory 
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Sect ion ?lo. K7.0 
Revision ?lo. 1 
gate:  August  18, 1989 
?age 13 of  2 2  

F i g u r e  K7-6 

EXAMPLE - HPLC PREVENTIVE MAINTENANCE RECORD 

Maintenance 
Performed 

1) Check column 
pressure 8 i n j e c  
t o r  system f o r  
pressure drop 

2 )  F lush  column 
(o rgan ic  f l u s h )  

3 )  Leak check 

4 )  Degas so l ven t  

5 )  Replace o r  
change guard 
column o r  column 

6 )  Replace lamp 

Other ( S p e c i f y )  

D a t e / I n i  t i a l  s 

Maintenance Frequency: 
i s  i n  use. 

I tems 1-4 are performed d a i l y  when t h e  instrument 
Other i tems a re  performed on an as needed basis. 



S e c t i o n  :.io. K7.0  
R e v i s i o n  :lo. 1 
3a t e :  August  i8, 1989 

0 ?age 14 o f  22 

F i g u r e  K7-7 

EXAMPLE - SONICATOR PREVENTIVE MAINTENANCE RECORD 

Maintenance 
Pe r f o rmed 

Inspec t  probe 
t i p s  f o r  e t ch -  
i n g / p i t t i n g  

Replace probe 
t i p  

Disassemble and 
c lean  probe t i p  

Tune s o n i c a t o r  

Other ( S p e c i f y )  

~ 

Date/ I n i  t i  a1 s 

.Maintenance Frequency: 

I nspec t  probe t i p s  d a i l y  when used 

Replace probe t i p  as needed 

D i  sassembl e and c lean  probe t i p  semi -annual l y  

Tune Son ica to r  semi -annual l y  



. .. 

S e c t i o n  iio. K7.0 
R e v i s i o n  ?io. 1 
Date:  August  18, 1389 
?age 15 o f  2 2  - 

F i g u r e  K7-8 

Example - U V / V I S  P r e v e n t i v e  Maintenance Record 

- . . . - . . - 

-- 
ARC-- 

J 

/ 

- .  

-. J 
... 

P =  

M. 



S e c t i o n  No. K7.0 
R e v i s i o n  No. 1 

?age 16 of  22 
Date:  August  18, 1989 

F i g u r e  K7-9 

Example - U V / V I S  P r e v e n t i v e  Maintenance Record 

4 1  

e 

l 
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Pa !le 17 o f  2 2  

F i g u r e  K7-10 

Example - . M i l l i p o r e  Water System P r e v e n t i v e  Maintenance Record 

._ 

I 

- -  I-- 
I 

i -  

- t  
t- - 

-- . 
I 

-t- I 
. 
I 

t- 

. I ” 

! 
I 

- I -  I-- 
I 
I .. 

. I  
! 

! 

. . 

. -  

I 
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R e v i s i o n  No. 1 
[)ate:  Auqust  18, i389 

Figure K7-11 

Page 13 of 22  - 

Example - Ion Chromatograph Preventive Maintenance Record 
INTERNATIONAL 
TECHNOLOG? 
CORPOUIION 0 



S e c t i o n  :lo. K7.0 
Revi s ion  ?lo. 1 
D a t e :  A u g u s t  18, 1’389 
?age 19 o f  32 - - a 

.. . 
.. 

a 

F i g u r e  K7-12 

Example - D a i l y  Tempera tu re  Log 

DAILY TEMPERATURE LOG 

I I I I I I I I I I 



Sect i on No. :<7. !I 
R e v i s i o n  80. 1 

?age 20 o f  33 
Date :  A u g u s t  18, 138'3 - 

F i g u r e  K7-13 

Example - Gas Chromatograph P r e v e n t i v e  Maintenance Record 

INTERNATIONAL 
TECHNOLOGY 
CORPOELAIION 

Gas ChroFat0 -y  r a p h  0 



F
igure K7-14 

Exarnpl e - GC/MS 
Prevent i ve M

ai n
t enance Record 

. 



F i g u r e  K7-15 

Example - GC/MS P r e v e n t i v e  Maintenance Record 

I 

I 



This section of the ITAS QA Manual discusses samples which are routinely 3dded t o  t i e  

normal laboratory sample stream t o  demonstrate th -a t  the laboratory i s  operating 

w i t h i n  prescribed requirements f o r  accuracy and precision. 

supplements the ITAS Qual i ty  Assurance Manual, on ly  those points of the I T A S K  rou t ine  

The f o l l o w i n g  discussion 

program t h a t  vary from the ITAS QA Flanual are addressed. A s  stated i n  the 

Manual, specif ic  analytical procedures may prescribe different  QC samples. 

ITAS C)A 

K8.1.4 Method Blank Analyses 

A nethod blank i s  included w i t h  each group of samples o r  one per twenty wh chever 

more frequent. A l l  GC/MS nethod blanks are spiked w i t h  surrogate compounds. 

s 

K8-.1.7 Ouplicate Sample Analysis 

For organic analyses the duplicate sample may be a spiked duplicate. 

of analysis i s  one MS/MSD pair per twenty (20)  samples o r  a t  least  one per mnth. 

The frequency 

K8'3.14 Blank Spike Analyses 

I f  the resul ts  of MS/MSD sample analyses are acceptable, a b l a n k  spike analysis is  n o t  

requi red. 

K8.2 Performance Evaluation and Cert i f icat ion Programs 

ITASK routinely par t ic ipates  in several interlaboratory cert  

evaluation programs. A discussion of laboratory performance 

current summary of ITASK laboratory cer t i f ica t ions  is mainta 

Control Coordinator i n  the Quality/Operations f i l e s .  

f ication and performance 

programs follows; a 

ned by the Q u a l i t y  



Section ;io. K7.0 
? e v i s i o n  :lo. 1 
? a + ? :  August  !8, i j89 

K8.2.1 Laboratory Performance Programs 

0 The EMSL-LV (Environmental Monitoring Systems Laboratory-Las Vegas) Quarterly 

Organic Performance E v a l u a t i o n  S t u d y .  The evaluation consists of aqueous materials 

spiked w i t h  Hazardous Substance List pollutants, a t  environnentally representative 

levels. Samples for all  laboratories are from the sane homogeneous ba tch .  

0 The annual !JSPE (Water Supply Performance Evaluation). Samples originate from 

EMSL-Cincinnati (Envi ronnental Monitoring and Support Laboratory). 

e The annual WPPE (Water Pollution Performance Eva lua t ion  S t u d y ) .  This study is  a 

continuing effort  t o  provide independent evaluations of the €PA Regional 

laboratories, State laboratories and selected laboratories for water pollution 

paranet ers . 
e The NIOSH-Proficiency Analytical Testing (P.A.T.) . Participation i s  required f o r  

a l l  laboratories with A I H A  Certification. Laboratories participating i n  P.A.T. 

must pass t o  be certif ied.  

netal s and organics. 

Samples are received quarterly i n  two categories: 



S e c r i m  : lo .  <?.I 
?evision : l o .  1 

? a g e  1 o f  i ?  
q a t ? :  August  13, 1323 

K9 .O A N A L Y T I C A L  P R O C E D U R E S  

Details of the procedures followed by ITASK f o r  the analysis of sanples are docu-  

mented i n  t h e  appropriate individual SOPS (Standard Operating Procedures). The SOPS 

used by ITASK are collected together i n t o  a laboratory Standard Operating Procedures 

Manual .  

control sample analyses are addressed i n  the appropriate section of the ITASK QA 

Manual as well as i n  the SOP Manual 

Activities pretaining t o  calibration, preventive maintenance and  q u a l i t y  

K9.1 Analytical Methods 

Tables K9-1 and K9-2 l i s t  the analytical procedures normally used by ITASK for sample 

analysis. Parameters, approved methods and references are presented. I f  the labora- 

tory has need t o  analyze for a parameter t h a t  i s  not  l isted in Table K9-1 o r  K9-2 b u t  

i s  included i n  the ITAS approved method l i s t ,  then the ITAS approved method w i l l  be 

used.. Any variations from approved methods, which are sometimes necessary due t o  

limitted sample quality, unusual sample matrix, etc. ,  should be approved by the 

Laboratory Manager, o r  the Operations Manager and the Technical Director. 

K9.2 Detection Limits 

The ITASK method for reporting detection limits varies from the method described i n  

the ITAS QA Manual. The quantitation limit o r  Contract Required Quantitation Limit 

( C R Q L )  i s  reported w i t h  a "U" qualifier following the value. For GC/MS and Metals 

C L P  analyses the quantitation limit o r  C R Q L  i s  not the actual detection limit. The 

concentration of GC/MS analyte found below the quantitation limit b u t  above the 

detection limit are reported w i t h  a "J" qualifier following the value. Metals d a t a  

under CLP protocol uses a "6" qualifier instead of the "J" used by GC/MS. F o r  GC 

d a t a  the quantitation limit o r  CRQL i s  assumed t o  also be the detection limit. a 



a ?age  2 o f  1 )  

Usual ly  the l i s ted  EPA method detect ion l imi t s  are used as the  I T A S K  nethod detection 

l i m i t .  A higher quantitation l i m i t  may be used when the c l i e n t  does not  need the  

lower EPA method detect ion l imits.  I n  other cases, depending  upon  c l i e n t  needs, 

detection l imits  lower t h a n  the published l imits  may be used. Lower detection l i inits  

are used only when i t  can be demonstrated t h a t  the reported l imits  are  a c t u a l l y  

achievable. 

Instrument detection l imits ,  when required, are determined as a p p r o p r i a t e  t o  the spe- 

c i f i c  analytical  method being used. 



?a ramet e r s  

e 
L i s t  of  Approved Test  ?rocedures 

ITASK L a b o r a t o r y  Opera t ions  

1. A c i d i t y  

2. A l k a l i n i t y  

3. Aluminum . 

4. Ammonia 

5 .  Antimony 

6. A r s e n i c  

7 .  B a r i u n  

8. B e r y l l i u m  

T.?BLE K9-1 

9. B i  ocheni c a l  Oxygen Demand 

10. Boron 

11. Bromide- Ion Chromatography 

12.  Cadmium 

13. Ca lc ium 

Approved Yethods 

S'ul-846 

7020 

7041 
6010 

7060 
6010 

7080 

7090 
6010 

6010 . ' 

7130 
7131 
6010 

7140 
6010 

EPA 1983 

305.2 

310.1 

202.1 
202.2 

350.2 

204.1 
204.2 
200.7 

206.2 
200.7 

208.1 
200.7 

210.1 
200.7 

405.1 

200.7 

213.1 
213.2 
200.7 

215.1 
200.7 

Standard Vethod 
16th i d i t i o r !  

402 

103 

, 

1 

507 

429 



TABLE K9-1 ( c o n t i n u e d )  

Pa ramet e r s Approved Methods 

S t a n d a r d  Method 
SW-546 EPA 1983 16 th  E d i t i o n  

14. Chemical Oxygen Demand ( C O D )  410.2 
410.1 

15. C h l o r i d e  
Ion Chromatography 

16. C h l o r i n e - T o t a l  Res idua l  

325.3 
300 .O 429 

330.5 

17. Chromiun VI Di s so lved  3129 

18. Ch rorni um-Total 7190 218.1 
6010 200 . 7 

19. C o b a l t  -Tota l  7200 219.1 
6010 200.7 

20. C o l o r  

21. Copper-Total  

110.2 

7210 220 . 1 
6010 200 . 7 

22. 

23. ' 

24 . 

Cyani de -To ta l  9010 

Cyanide  Amenable t o  C h l o r i n a t i o n  

F1 uori d e  -Tot a1 

Ion Chromatography 

Gold-Total  

Hardness-Tota l  

335.2 

412F 335.1 

340.2 

300 .O 

25. 231.1 

26 . 215.1 + 241.1 
200 . 7 

27 . 
28 . 

Hydrogen Ion (pH) 

I ron -Tot a1 

150.1 

7380 
6010 

236 . 1 
200 . 7 

29. Kje ldah l  N i t rogen-To ta l  351.3 



Paranet  ers  

30. 

31. 

32. 

33. 

34. 

35. 

36 . 
37. 

38 . 
39. 

40 . 
41. 

42 . 
43. 

44. 

Lead-Total  

Ma gnes i um-Tot  a 1 

Manganese-Total 

Mer cu ry -To t a 1 

Molybdenum-Total 

Nickel -Tota l  

Nitrate ( a s  N )  
I o n  Chromatography 

N i  t rate-ni t ri t e 

Nitr i te  (as N )  
Ion Chromatography 

O i l  and Grease-Total 
recoverable 

0 rgani c Carbon -Tot a 1 (TOC ) 

Organic Nitrogen (as N) 

Orthophosphate (as P )  

Osmium-Total 

Oxygen, d i  ssol ved 

T A B L E  K9-1 ( c o n t i n u e d )  

Approved Yethods 

SW-846 - s t and a r d  l e t  3 od 
EPA 1983 16th i d i c i c n  

7420 239.1, 239.2 
742 1 200.7 
6010 

7450 
6010 

7460 
6010 

7470, 7471 

7480 
6010 

7520 
6010 

242.1 
200.7 

243.1 
200.7 

245.1, 245.5 

246.1 
200.7 

249.1 
200.7 

353.3 
300.0 

353.3 
300.0 

300 . 0 

907 1 413.1 

415.1 

7550 
6010 

365.3 

252.1 
200 . 7 
360 
405.1 

429 

418C 
413F 

419 
429 

5030 

505 

420 

303C 

4218 
412F 



Parameters 

45. Pal ladiun-Total 

46. Phenol s -Total 

47. Platinum-Total 

48. Potassium-Total 

49. Residue-Total 

50. Residue-filterable (TDS) 

51. Residue-nonfi 1 terable (TSS) 

52. Residue-sett leabl e 

TABLE K3-1 ( c o n t i n u e d )  

53. Residue-vDlati le (TVS) 

54. Selenium-Total 

55. Silica-dissolved 

56. Si 1 ver-Total 

57. Sodi un-Total 

58. Speci f i c Conductance 

59. Sulfate (as so2) 
I on Chromatography 

60. Sulfide (as S) 

61. Sulfite (as SO3) 

62. Surfactants 

A p p r o ve d !4et h od s 

sw-846 
S t and a r d  Yet h or' 

EPA 1983 1 6 t h  Edizion 

253.1 303A 
304 

420.1 556 

255.1 

7610 258.1 
5010 200.7 

160.3 209 

160.1 209 

160.2 209 

160.5 209 

160.4 209 

7740 270.2 
6010 200.7 

200.7 

7760 272.1, 272.2 
6010 200.7 

7770 273.1, 200.7 
6010 

129.1 

375.4 
300 .O 

9030 376.1 

377 . 1 428A 

425.1 512A 
Hach* 

*Hach Crystal Violet Analytical Chen 38, 791 (1966)  



TABLE K9-1 ( c o n t i n u e d )  

Approved I'lethods 

Standard Yet hod 
EPA 1983 16th E d i t i o n  

170.1 2 12 

Pa ramet ~ r s  

I SW-846 

63. Temperature, "C 

64. T h a l l i u m - T o t a l  

65. T i n - T o t a l  

66. T i t a n i u m  

67. Vanadium 

68. Z i n c - T o t a l  

7841 
6010 

7870 
6010 

7910 
6010 

7950 
6010 

279.2 
200.7 

282.1 
200.7 

283.1 
200.7 

286.1 
200.7 

289.1 
200.7 



Sect i on i h .  '<?..I 
Revision ilo. 1 

EPA Methodol o a i  es 

Purgeable Halocarbons - Yethod 601 o r  8010 

Bromodi chloromethane 
Bromoform 
B r omone t h a n e 
Carbon Tetrachloride 
Chlorobenzene 
Chlorethane 
2-Chloroethyl vi nyl Ether 
Chloroform 
Chloromethane 
Oibromochloromethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluoromethane 
1,2-Dichloroethane 
1 ,l-Di chl oroethane 
trans-1,Z-Dichloroethane 
1,2-Dichloropropane 
cis-l,3-Oi chloropropene 
trans-1,3-Dichloropropene 
!let hyl ene Chl ori de 
1,1,2,2-Tetrachloroethane 
Tet rachl oroethene 
l,l,l-Trichloroethane 
l,l,Z-Trichloroethane 
Tetrachloroethane 
Trichlorofluoromethane 
Vinyl Chloride 

Purqeable Aromatics - Method 602 or 8020 
Benzene 
Chlorobenzene 
1,t-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Ethylbenzene 
Toluene 

Drinking Water VOC's - Method 502.2 o r  524 



P h t h a l a t e  Esters - 'Aethod 606 or 7060 

B i s ( 2 - e t h y l  hexy)  p h t h a l a t e  
Buty l  benzyl  p h t h a l a t e  
Di-n-butyl  p h t h a l a t e  
D ie thy l  p h t h a l a t e  
Dimethyl p h t h a l a t e  
Di -n -oc ty l  p h t h a l a t e  

O r g a n o c h l o r i n e  Pest ic ides  and P C B ' s  - Method 608 of 3080 

A1 d r i  n 
a-BHC 
B-BHC 
y-BHC 
6-BHC 

4 , 4 '  -DDD 
4 , 4 '  -DDE 
4 , 4 '  -DDT 

Chlordane  

O i  el d r i  n 
Endosul fan  I 
Endosul fan  I1  
Endosul fan  S u l f a t e  
E n d r i n  
Endr in  A1 dehyde 
H e p t a c h l o r  
H e p t a c h l o r  Epoxide 
Toxaphene 
PCB- 1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB- 1254 
PCB-1260 

PAH's (PNA's) - Method 610 o r  8100 

Acenaphthene 
Acenaphthyl  ene 
Anthracene  
Benzo ( a )  a n t h  r a c e n e  
Benzo ( a ) py rene 
Benzo( b ) f  1 u o r a n t h e n e  
Benzo ( g  ) p e r y l  e n e  
Benzo(k) f  l u o r a n t h e n e  
Chrysene  
Di benzo(  a ,  h ) a n t h r a c e n e  



Fluoranthene 
Fluorene 
Indeno( 1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

P r i o r i t y  P o l l u t a n t s  1984 October E P A  624 
V o l a t i l e  Organic Compounds (Method 624 o r  8240 - Purge and Trap GC/MS)  

E x t r a c t a b l e  Organic Compounds (EPA Method 625 o r  8270 - E x t r a c t i o n  GC/MS) 

REFERENCES 

a Standard Methods f o r  the Examination of Water and Wastewater, 16th Edi t ion.  

SW-846, Test Methods f o r  Evaluat ion Sol id  Waste, P h y s i c a l ,  Chemical Methods, 

SW 846 Test Methods f o r  E v a l u a t i n p  - Sol id  Waste, Physical/Chemical Methods, 

Annual Book of ASTM Standards 1983, 1984. 

-- --- 
-- 

m i t i o n ,  USEPA,lrn. 

e t T K  ll3mxEE. 

--- 
EPA-600/4-79-020 Methods - f o r  
March 1983. 

EPA-60014-82-057 Methods for 
l n d u s t r i  a1 Wastewater, Ma= 

Chemical Analysis of Water and Wastes, Revised ---- 
O r  anic Chemical Analysis  of - Municipal - and * 



K 1 O . O  .DATA V E R I F I C A T I O N  

The d a t a  verification steps described i n  Revision 1 of  the ITAS QAM w i l l  be f g l l w e c i  

by the ITAS-Knoxville laboratory. 

described bel ow: 

The modifications used by the ITAS-Knoxville a r e  

K1O.l.l. Specific Routine Procedures Used t o  Assess Data Revision and  Accuracy 

0 The analysis of f i e l d ,  t r i p ,  bot t le ,  and r insate  blanks as well as f ie ld  

spikes and duplicates, are performed upon  c l ient  request. 

0 The frequency of analysis and c r i t e r i a  for acceptability of q u a l i t y  con t ro l  

samples are described i n  the appropriate methods o r  SOPS. 

0 .  B l i n d  duplicates will be introduced by the QCC f o r  one major analysis type 

( v o l a t i l e s ,  semi volati l e s ,  pesticides/PCBs, metals, explosives, o r  genera 1 

..- 

...I .- chemistry) per m o n t h .  
-. 

:-K10.2.1 Review of Data Processing 

The "original check'' procedure is used by the ITAS-Knoxvi 1 l e  laboratory. 



K1l.O OATA R E P O R T S  

The format a n d  content of a d a t a  report are dependent u p o n  project needs, sucn a s :  

whether o r  n o t  explanatory text i s  required, c l ien t  o r  contract requirements, and 

government agency reportin'g formats. The ITAS Q u a l i t y  Assurance Program does not  

specify a report format; however, the f o l l o w i n g  are modifications t o  the d a t a  presen- 

t a t i o n  recommendations i n  the QAM: 

e The f i n a l  d a t a  presentation shall be checked i n  accordance w i t h  d a t a  
verification requirements of Section 10.2.2 and approved by the Laboratory 

ions Manager. Manager o r  Opera 

o Data  are general 
Kll-1, o r  as the 
pany projects 

0 Explana tory  text  
a case narrative 

y formatted as a Cert i f icate  of Analysis as shown i n  i i g u r 2  
Cert i f icate  of Analysis shown i n  Figure Kll-2 for i n t e r c o n -  

i s  issued w i t h  analytical results as appropriate, e.g., as 
w i t h  C L P  d a t a  packages, as required by the c l i e n t ,  and  t o  

explain nonconformances/analytical d i f f i c u l t i e s  that have an effect  on d a t 3  
i nterp re ta t  i on /usage. 



F i g u r e  K11-1 

CERTIFICATE OF ANALYSIS 

3ATE 7E.TRTED 
PRCSEC CS3E 

CRCER WMBER 
PAGE- OF 

I 



INTERNATIONAL 
TECH NOLO GY 
CORPORATION 

F i g u r e  K l l - 2  

’ ANALYTICAL 
SERVICES 

CEMIFICAE OF ANALYSIS 



K ,O  RECORD MANAGEYENT 

The records  nanagenent system f o l  lowed by I T A S K  compl ies  w i t h  t h e  

t h e  QAM, i n  t h a t :  

o Data are  secure, r e t r i e v a b l e ,  and complete, 

o L a b o r a t o r y  reco rds  a re  a v a i l a b l e  f rom t i m e  o f  samp 
sample d i s p o s a l  ,. 

e rece  

o L a b o r a t o r y  reco rds  a r e  s t o r e d  i n  a manner t h a t  safeguards 

o Repor ted  r e s u l t s  a r e  a v a i l a b l e  upon c l i e n t  reques t ,  and 

c r i t e r i a  l i s t e d  i n  

p t  th rough 

t h e i  r i n t e g r i t y  , 

o Data a re  s t o r e d  i n  a manner t h a t  a l l o w s  prompt r e t r i e v a l  and assembly i n t o  a 
comple te  p r o f i t  f i l e ,  as needed. 

The f o l l o w i n g  SOP 'S  p r o v i d e  t h e  d e t a i l s  f o r  c o m p i l i n g  p r o j e c t  records  w i t h i n  t h e  

i n d i v i d u a l  depar tments:  

ITASK SOP No. WW870713R0, "Records Management - W W " .  

I T A S K  SOP No. AA870713R0, "Records Management - A A / I C P " .  

I T A S K  SOP No. OP870713R0, "Records Management - Organic  Prep". 

I T A S K  SOP No. GC840523R2, "Records Management - GC". 

ITASK SOP No. M - 870715R0, "Records Management - GC/MS". 

K12.1 P r o j e c t  Records 

P r o j e c t  f i l e s  a r e  e s t a b l i s h e d  and ma in ta ined  f o r  each l a b o r a t o r y  

shipment of samples f o r  one c l i e n t ) .  Each f i l e  i s  ass igned a un 

p r o j e c t  code c o n s i s t i n g  o f  a 3-4 l e t t e r  acronym for c l i e n t  name/ 

p r o j e c t  ( u s u a l l y  one 

que a lpha-numer ic  

oca t  ion ,  f o l  1 owed by 



K12.1 Project Records (cont .) 

a sequentially assigned 5 d i g i t  number (e.g., E P A L  42051): Within a project f i l e ,  

categories of information are f i l e d  in accordance with the project index shown in 

Table K12.1. SOP No. QA870521R1, "Project Records Maintenance" describes the con- 

tent  ' o f  each of the project index categories. 

K12.2 General Laboratory Operations Records 

These records are f i l e d  as described in SOP No. QA870622R0, "Quality and Operations 

Records Retention." 
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PROJECT INDEX CHECKLIST 

? r o j e c t  Code : 

FJLE DES I SNATION 

A 

B 

C 

0 

I F  "NO" 
S ? E C  I F Y  
L3CAT:  3N 

RECORD DESCRIPTION INCLUOED I N  F I L E  OF F I L E  

Correspondence YES NO N/A- 

Track ing Records/ 
Coding In fo rmat ion  

Organic Ana 
QC In format  

- G c  - HPLC - GC/MS 

y t l c a l /  
on 

- Misc. Organlcs - Organic Prep - Subcontractor 

Inorgan ic  A n a l y t l c a l l  
QC In format ion 

- Metals . - Water/Uastewater - Subcontractor 

Oata Reports 

Noncon f ormances 

QAPP Sumnary/ 
Proj. Spec. Req.  

Y E S  NO N/A- -- 

YES NO N/A 
YE S-NO-NI A- 
YES-NO-NIA- 
Y E S T O - N / A -  
YE S-NO-N A" 
YES-NO-NIA- -- - 

- 
+ 

YES NO N/A + 
YE S-NO-N I A- 
YE -07 /A- -- - 
Y E S  NO N/A- 

YES NO N/A- 

YES NO N/A- 

+GC, HPLC, GC/MS, and metals raw data and data packages are f i l e d  i n  the 
respec t ive  labs. 

Completed & Reviewed By: Date: 



~ 1 3  .o NONCONFORMANCES AND C O R R E C T I V E  A C T I : I N  

The procedures f o r  h a n d l i n g  nonconformances and c o r r e c t i v e  a c t i o n s  w i l l  be r ~ l \  3 '~2!  

a s  d e s c r i b e d  i n  2 e v i s i o n  1 o f  t h e  I T A S  QAM. However, t h e  nonconfornancz ::e170 h . 3 ~  

been s t a n d a r d i z e d  f o r  use w i t h i n  a l l  groups i n  t h e  l a b o r a t o r y  (see F i g u r ?  K!3-1!. 

The nonconformance memo w i l l  no l o n g e r  be used t o  document r o u t i n e  r e - e x t r a c t i o n ,  

r e a n a l y s i s ,  and rework o p t i o n s  which a r e  hand led  a t  t h e  bench- leve l  o r  by cpera t i ons .  

However, t hese  b e n c h - l e v e l / o p e r a t i o n s  d e c i s i o n s  w i l l  be documented e i t h e r  i n  case 

n a r r a t i v e s  o r  excep t ion  r e p o r t s .  

C o r r e c t i v e  a c t i o n s  w i l l  be v e r i f i e d  by t h e  QCC or A s s i s t a n t  QCC when p o s s i b l e .  The 

l o g  used t o  t r a c k  nonconformances and c o r r e c t i v e  a c t i o n s  i s  a t t a c h e d  ( F i g u r e  K13-2). 

K13.3 I n t e r n a l  Nonconformance C o r r e c t i v e  A c t i o n  Procedure 

The only e x c e p t i o n  t o  t h e  i n t e r n a l  nonconformance c o r r e c t i v e  a c t i o n  procedure 

d e s c r i b e d  i n  t h e  QAM i n v o l v e s  t h e  use o f  nonconformance equipment tags.  

hardware f a i l u r e  w i l l  n o t  r e s u l t  i n  an adverse e f f e c t  on da ta  q u a l i t y ,  as such equ ip-  

ment i s  taken o u t  o f  s e r v i c e  and r e p a i r e d  as soon as poss ib le .  A t  such t ime  when t h e  

l a b o r a t o r y  becomes an around t h e  c l o c k  opera t i ons ,  nonconformance tags  may be used 

Equionerlt./ 

fo r  communicat ion t o  t h e  2nd and 3 r d  s h i f t s .  

K13.4 E x t e r n a l  Nonconformance C o r r e c t  i ve A c t i o n  Procedure 

The i n t e n t  o f  t h e  e x t e r n a l  nonconformance c o r r e c t i v e  a c t i o n  procedure  de 

t h e  QAM i s  f o l l o w e d  by ITAS-Knoxv i l le .  However, t h e  method f o r  document 

conformances i s  d i f f e r e n t ;  i.e., t h e  memorandum fo rm i s  used r a t h e r  than 

c r i b e d  i n  

ng such non- 

a nononfor-  

mance form. 
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K14.0 QUALITY ASSURANCE/QUALITY CONTROL A U D I T S  

I n  a d d i t i o n  t o  t h e  p e r f o r m a n c e  a u d i t s  c o n d u c t e d  by t h e  QC C o o r d i n a t o r  and tj12 

systems a u d i t s  c o n d u c t e d  by t h e  ITAS QA Manager,  I T A S K  i s  f r e q u e n t l y  a u d i t 2 d  by 

v a r i o u s  F e d e r a l  and S t a t e  a g e n c i e s  and o t h e r  c o n t r a c t o r s .  R e s u l t s  o f  such a u d i t s  

s h a l l  be r e p o r t e d  t o  t h e  L a b o r a t o r y  D i r e c t o r ,  t h e  L a b o r a t o r y  Manager, t h e  T e c h n i c a l  

O i r e c t o r ,  and t h e  ITAS QA/C D i r e c t o r .  

ITASK f o l l o w s  t h e  ITAS QA Manual w i t h  t h e  e x c e p t i o n  of t h e  f o l l o w i n g  changes and 

supp lemen ts .  

The QCC m o n i t o r s  l a b o r a t o r y  o p e r a t i o n s  by c o n d u c t i n g  m o n t h l y  s u r v e i l  l a n c e s  and semi - 
annua l  i n t e r n a l  a u d i t s .  The QCC w i l l  o b s e r v e  t h e  a c t i v i t y  of i n t e r e s t  o r  r e v i e w  

o b j e c t i v e  e v i d e n c e ;  c h e c k l i s t s  nay  be u s e d  f o r  t h i s  r e v i e w ,  i f  a p p l i c a b l e .  



K15.0 q U A L I T Y  R E P O R T S  TO MANAGEMENT 

I T A S K  follows the I T A S  QA Manual w i t h  the exception of the following changes and 

supplements. 

15.1 F'erformance A u d i t  ?eporting 

The resul ts  of the month ly  performance a u d i t  w i l l  be included i n  the Q C C ' s  monthly 

report t o  the QA/C Director. 

w i l l  vary depending on the ac t iv i ty  audited. The Laboratory Manager w i l l  receive a 

copy of th i s  report. 

The format of the monthly performance a u d i t  report 



K16.0 T R A I N I N G  

Th is  s e c t i o n  supplements Sec t i on  16 of t h e  I T A S  Q u a l i t y  Assurance Manual. 

genera l  t ypes  o f  q u a l i f i c a t i o n  procedures a r e  addressed and t h e  records  main ta ined t 3  

document employee q u a l i f i c a t i o n s  and t r a i n i n g  a re  descr ibed.  

The 

K16.2 P r o f e s s i o n a l  S t a f f ,  T r a i n i n g  and Q u a l i f i c a t i o n s  

S p e c i f i c  c r i t e r i a  f o r  q u a l i f i c a t i o n  i n  an area w i l l  be e s t a b l i s h e d  by t he  a r e a  

s u p e r v i s o r  o r  Group Leader. The q u a l i f i c a t i o n  procedures r u s t  r e c e i v e  approval  f r o m  

t h e  Techn ica l  D i r e c t o r  and t h e  Labora to ry  Manager or Opera t ions  Manager. 

a r e  e s t a b l i s h e d ,  t h e  Group Leaders ( S u p e r v i s o r s )  w i l l  document t h e  procedures i n  

a p p r o p r i a t e  S O P ' S .  

A s  c r i t e r i a  

T r a i n i n g  may i n c l u d e  a t tendance of o f f - s i t e  and/or in-house (ITAS/ITASK) t r a i n i n g  

courses a p p r o p r i a t e  t o  t h e  employee's area. Observa t ion  o f  s tep  performance and 

w r i t t e n  t e s t s  w i l l  be i n c l u d e d  as a p p r o p r i a t e  t o  employee q u a l i f i c a t i o n .  

A t  a minimum, i n i t i a l  q u a l i f i c a t i o n  w i l l  r e q u i r e  t h e  acceptab le  performance on a 

Performance E v a l u a t i o n  sample. The Performance E v a l u a t i o n  (PE) sample w i l l  be an 

e x t e r n a l  SRM or PE sample, when a v a i l a b l e .  The PE sample clay be a l a b o r a t o r y  

genera ted  sample. 

Annual r e q u a l i f i c a t i o n  may be demonstrated by acceptab le  performance on a PE sample. 

Only t h e  QC C o o r d i n a t o r  and a s s i s t a n t  w i l l  r e c e i v e  t r a i n i n g  i n  t h e  performance of 

a u d i t s  . 
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K16.0 T R A I N I N G  (continued) 

K16.4 Qual i f i c a t  i on and  Trai n i  ng Records 

The QC Coordinator wil l  m a i n t a i n  a q u a l i f i c a t i o n  and training record for each tech-  

nical employee. Each employee's. f i l e  wi l l  con ta in :  

1. Personnel resume 

2. Results of q u a l i f y i n g  sample sets ( P E  samples) 

3. Q u a l i t y  Assurance examinations 

4. Attendance records of t r a i n i n g  sessions 

5. Internal training cer t i f icates  of qualifications (Personnel Qualification Record). 

The personnel resume will replace Figure 16.1. 

ITASK has developed i t s  awn Personnel Q u a l i f i c a t i o n  Record forms. 

K16.14 are examples. 

Figure K16.1 - 



FIGURE K16.1 

ITAS - HIDDLEBROOK PIKE 
GC LAB 4NALYST TRAINING LOG 

Analyst’s Nane Technici an Level 

gate qirzd Cheni s t  Level 

T h i s  f3r3 i s  :3 certify t3at t h e  above lamed analyst has been instrvcted i n  and 
h a s  silccessflJl ly csnoleted analyses using the following test .nethod$. The GC 
:;roup Suaervisor will date and initial 30 indicate wnich analyses the analyst 
has sufficient knowledge of i n  order to successfully perform sample analyses. 

“et 1045 : 

-- Organochlorine Desticides i n  water 

Polychlorinated biphenyls i n  water -- 
(ED41 517 

-- Organochlorine pesticides in city water 

(SW-9661 ?!I80 

Organochlorine pesticides in soil -- 
Organochlorine oesticides in waste -- 
Organochlorine pesticides in RCRA (EP T O ~ )  

Polychlorinated biphenyls i n  sail -- 
Polychlorinatad biphenyls i n  waste -- 

-- 

Polychlorinated biphenyls in surface wipes -- 

Signatl~res: Analyst Date 

G r w p  Supervisor Date 

QC Coordinator Oat e 



S e c t i o n  ' l o .  :<;j.ij  
R e v i s i o n  : lo .  ! 
gate: A u q u ~ t  13. . ~ ~ -  . ̂ ^  . - ;3 

F I G U R E  K16.2 

GC LAB ANALYST TRAINING LOG 
(cont i wed)  

A n a  1 j s t ' s 'lame 

14eetkads : 

15i4-966) ?IS0 

ChloriMtad herbic ides  i n  s o i l  

Chlorinatod herbic ides  i n  wasto 

Chlorinated herbic ides  in RC2A (EP  fox )  

;SOP) GC860523RO 

Chlorinated herbicides i n  c i t y  water 

(EP4) 404 

Phenols 

(Su-RQ6) 9@!5/3020 

BTXE/gasol i ne 

Gasol f ne /d ie se l  fuel 

H i  gh boi 1 e r  hydrocarbons 

' \ 591/502 

Signatures: a n a l y s t  

Group Supervlsor 

QC Coordinator 

Oate 

Oat e 

Date 



F I G U R E  K16.3 

GC LAB ANALYST TRAINING LOG 
I c o n t i n u e 4 )  

p c . w  !?7  i n d u s t r i a l  Hygiene 
(GC 35 12 30RO 1 

/SW-366) 9360 

T o t a l  o r g a n i c  3nd i n o r g a n i c  ca rbon  i n  d a t e r  

- '  T o t a l  non -pu rgeab le  o r g a n i c  carbon i n  S o i l s  

. T o t a l  i i o r g a n i c  carbon i n  s o i l s  

Total p u r g e a b l e  o r g a n i c  ca rbon  i n  s o i l s  

( SSP) W8610?3?0 

T o t a l  o r g a n i c  ha logen  i n  w a t e r  

':PA) jQ2 

v o 1 d t i l . e  o r g a n i c  compounds 

S i g n a t J r e s :  A n a l l s t  

Group Supervisor 

QC C o o r d i n a t o r  

-- 

Date 

Da te  

Da te  



Seclion :lo. <i6. .2  
R e v i s i o n  :lo. 

FIGURE K16.4 

ITAS -MIDDLEBROOK PIKE 
WATER/WASTEUATER LAeORATORY 

ANALYST TRAINING LOG 

g a t e :  August i3, :,.3? 
Page 6 o f  :5 

Techni Ci an Level 
Chemi s t Level 

A n a l y s t ' s  Name 
Date Hired 

Th i s  f o r m  i s  t o  c e r t i f y  t h a t  the above named a n a l y s t  h a s  been i n s t r u c t e d  i n  and 
h a s  s u c c e s s f u l l y  comple ted  a n a l y s e s  u s i n g  the f o l l o w i n g  test  m t h o d s .  
Water/Wastewater Group S u p e r v i s o r  w i l l  d a t e  and f n i t i a l  t o  i n d i c a t e  which a n a l y s e s  the 
a n a l y s t  h a s  s u f f i c i e n t  knowledge of i n  h e r  t o  s u c c e s s f u l l y  perform sample a n a l y s e s ,  

The 

Methods: 
Titrimetric 

Acini  t y  
A l k a l i n i t y  
COD 

' C h l o r i d e  
S u l f i d e  
Sul f i d e  
Sul f i t e  
Un-Ionized H2S 
I o d i d e  

T u r b i d i m e t r i c  

S u l f a t e  
T u r b i d i t y  

Blo l  oql cal 

800 ' 

Fecal Col i  form 
T o t a l  CollfofVl 

- 

(EPA 305.2) 
(EPA 310.1) 
(€PA 410.1 & 410.2) 
( E P A  352.3) 
(EPA 376.1) 
(SW-846, Math. 9030) 
(EPA 377.1) 
(S td .  Hcth. 427E.I 
(EPA 345.1) 

(€PA 375.41 
(EPA 180.1) 

(EPA 405.1)- 
(Std. Math.  h h  
(Std. Wath. 909A) 

Date - 

Date 

Date 
S i g n a t u r e s :  Analyst 

'Group S u p e r v i s o r  

Date QC C o o r d i n a t o r  



FIGURE K16.5 

ANALYST TRAINING LOG (con t inued)  

Ana lys t ' s  .Name 

Hethods: 
3istillations/Oigestions 

Amoni  a 
coo 
Cyanide, T o t a l  
CN-, Free 
CN-, Amenable t o  C l - ,  
F l u o r i d e  
T o t a l  Kjedahl  N i t rogen 
Phenols * T o t a l  
Phosphorus, T o t a l  

Co 1 o r 1 met r i c 

Amnoni a/TKH 
Bromi de 
401 o r  
-Cyan1 de 

, Iod ine  
N i t  r a t e  
N i t r i t e  
PhosphOruS. T o t a l  

Resfdual (Free)  Chlorine 
Hexavalent Chromium 

0 rf h 0- Ph OS phat  e 

E x t r a c t i o n s  

O i l  6 Grease 
O i l  6 Grease 
Oil 6 Grease 
Phenols 
Surf a c t  ants  

( E P A  350.2 
(EPA 410.1 
(EPA 335.2 

6 410.2 

(Std. Meth. Q12H) 
(EPA 335.1) 
(EPA 340.1) 
(EPA 351.3) 
(€PA 420.1) 
(€PA 365.3) 

(€PA 350.2 d 351.3) 
(Std. Math. 405) 
(EPA 130.2) 
(EPA 335.1 6 335.2) 
(Std. Mcth. 412H) 
(HACH OPO Method) 
(€PA 353.3 by HACHI 
(EPA 353.3 by HACH) 
(EPA 365.3) 
(€PA 365.3) 
(€PA 330.5) 
(Std. M k .  3128) 

Oate I n i t i a l s  

(€PA 413.1) -- 
(Std. Math. 5030) -- 
(SY-846, Meth. 9071) -- 
(€PA 420.1) -- 
(€PA 425.1) -- 

Oat a 

oat e 

Oatc 

S i  gnatures : Analyst  

Group Supervisor 

pC Coord ina tor  

ITAS-K-YU008R 1 



ANALYST TRAINING LOG (Continued) 

Analyst's Name 

Vetnods : 
Elect rode 

Chloride 
Fluoride 
PH 
PH 
Soeci f i c Conductance 

Residues - 

F I G U R E  K16.6 

(Std. Heth. 407C) 
(EPA 340.2) 
'(EPA 150.1) 

(EPA 120.1) 
(SOP WW01-UW801119Rl). 

Hoi s t u re 
Total Solids (EPA 160.3) 
Total Oissolved Solids (EPA 160.1) 
Total Suspended So1 ids (EPA 160.2) 
Total Settleable Solids (!PA 160.5) 
Total Volatile Solids . (EPA 160.4) 
Total Volatile Suspended 

( * I  

Sol ids (*I 

Mi scel 1 aneous 

Bicarbonates 
Carbonates 
Hydroxi de 
Odor 

Date Initials 

-- 

. 

Ion Chromatography 
- Anion Scan (€PA 300.0) -- 

(Std. W h .  429) -- 
(F-/Cl  -/Er-/NO2/nO3/POq/SOq) -- 

Other -- -- 
*SOP to be wrfttcn 

Signatures: Analyst Oate 
Group Supervi for Oate 

QC Coordl nator Oate 

ITAS-K-UW008A 1 



FIGURE K16.7 

ANALYST TRAINING LOG (contfnued) 

Analyst's Name 

Methods : 
Other Test Vethods 

Signatures : Analyst  

Group Supervl sor 

QC Coordinator 

Oate I n i t i a l s  

Date 

Oat e 

Oat e 

ITAS-K -WY008R 1 



FIGURE ~16.8 

ITAS-HIOOLEBROOK PIKE 
A A / I C P  LABORATORY 

ANALYST TRAINING LOG 

A n a l y s t ' s  Name Technic 
O a t e  Hired Chemist 

an Level 
Level 

J 

T h i s  form is  to c e r t i f y  t h a t  the above named a n a l y o -  has  been i n s t r u c t e d  i n  and 
h a s  s d c c e s s f u l l y  c o n p l e t e d  a n a l y s e s  u s i n g  the f o l l o w i n g  tes t  methods. The  AA/ICP 
Group S u p e r v i s o r  w i l l  d a t e  and i n i t i a l  t o  i n d i c a t e  the a n a l y s t  has s u f f i c i e n t  
knowledge of each of the f o l l o w i n g  t e s t  mthods to s u c c e s s f u l l y  per form sample 
a n a l y s e s .  



Section 30. Kl5.J 
R e v i s i o n  30. 1 
D a t e :  Augus t  1.3, 1!?? 
?age  11 o f  l 5  

FIGURE K16.9 

Methods: 

$amole Preparation 

Sample preservat ion t o  pH <2 w i t h  HNO3 

Percent so l i ds  p e r  CLP SOW 

Density ASTH 01475-60 

Dissolved Metals by F i l t r a t i o n  0.45 u 

EPA SU-846 Method 3005 

EPA SW-846 Method 3010 

EPA SW-846 Method 3020 
' EPA SW-846 Method 3050 Flame 

EPA 515-846 Method 3050 Furnace 

EPA CLP Modi f i e d  3010 

EPA CLP Modi f ied 3020 

EPA CLP Modi f led 3050 Flame 

EPA CLP Modi f ied 3050 Furnace 

Tota l  Metals I n  A i r  P:CAM 173 

Tota l  r fetals on Glass Fiber Flllers HMO3 Leach 

Preparat ion PEISRM Per Instructfans 

EP f o x i c l t y  Extraction SU-846 1310 

- 

pH MCAWY 150.1 - 

Oat e I n i t i a l s  



S e c t i o n  :io. K i 6 . O  
2 e v i s i o n  Ho. 1 

FIGURE K16.10 

- I C A P  Inductively Coupled Argon Plasma Spectroscopy 

Methods f o r  Chemlcal Analysis of \fater:  Wastes 

EPA-S!J-846 Method 6010 

€PA-CLP Modi f i ed 200.7 

(MCAWW) 200.7 

- GFAA Graphite Furnace Atomic Absorption Spectroscopy 

WAWW Antimony 

Arsenic 

Lead 

Sel eni urn 

f h a l l  i u n  

SW-846 Antimony 

Arsen 

Lead 

Selen 

Thall 

C 

urn 

urn 

CLP-Hod Antfmony 

Arscnl c 

Lead 

Selenlsm 

Thall lum 

204.2 

206.2 

239.2 

270.2 

279.2 

7041 

7060 

7421 

7740 

7040 

204.2 

206.2 

239 . 2 

270.2 

279 . 2 

ga te  I n i t i a l s  



S e c t i o n  ‘ l o .  <15.3 
R e v i s i o n  l o .  1 

?age i 3  o f  i;j 
- g a t e :  l u g u s t  I?, . .,-- :2Q 

FIGURE K16.11 

- C V A A  Manual Cold Vapor Atomic Absorption Spectroscopy Oate I n i t i a l s  

MCAWW Mercury i n  L iqu ids 245.1 

Mercury i n  Sediments 245.5 

SW-846 Mercury i n  L i q u i d  Waste 7470 

Mercury i n  So l i d  o r  Semisolid Waste 7471 

CLP-Hod Mercury i n  Water 245.1 

Hercury I n  Soil jSedlment 245.5 

- FAA Flame Atomic Absorption Spectroscopy 

MCAWW A1 umi num 202.1 

Barium 

Bery l  1 i um 

Cadmi urn 

Cal c i  urn 

Chromium 

Cobalt 

Copper 

Gold 

I ron 

Lead 

Magner 1 urn 
c 

208.1 

210.1 

213.1 

215.1 

218.1 

219.1 

220.1 

231.1 

236.1 

239.1 

242.1 

Manganese 243.1 

Molybdenum 246.1 

Nickel  2490 1 

Osmi un 252.1 

P1 a t  i nun 255.1 

Potasslum - 258.1 



S e c t i o n  >lo.  <:j..; 
R e v i s i o n  ! l o .  1 

F I G U R E  K16.12 

F A A  Flame Atomic Absorption Spectroscopy (contfnued) - 
MCAWW S i  1 ver 

Sodlum 

T i n  

T i t a n i u m  

Vanadi urn 

Zinc 

SW-846 A 1  umi nun 

Bari un 

Beryl 1 i urn 

Cadmi urn 

Calcium 

Chroml u m  

Cobalt 

Copper 

I ton 

Lead 

Magnes fun 

Manganese 

Molybdenum 

Nlckel ~ 

Osmi un 

Pot a s s  ium 

S i  1 ver 

Sodl uo 

T i n  

Vanadl urn 

Z i  ne 

272.1 

273.1 

282.1 

283.1 

286.1 

289.2 

7020 

7080 

7090 

7130 

7140 

7190 

7200 

7210 

7380 

7420 

7450 

7460 

7480 

7520 

7550 

7610 

7760 

7770 

7870 

7911 

7950 

Date I n i t i a l s  



S e c t i o n  : lo. U15.3 
R e v i s i o n  l o .  ! 
g a t e :  .August !3, :!?? 
Page  15 o f  : =  - J  

F I G U R E  K16.13 

- FAA Flame Atomic Absorption Spectroscopy (cont inued)  

CLP-Hod Aluminum 202.1 

Barium 208.1 

Beryl 1 i un  210.1 

Cadmi un 213. I 

Ch rom i  urn 218.1 

Cobalt 219.1 

Copper 220.1 

I r o n  236.1 

Lead 239.1 

Manganese 243.1 

Nickel 249.1 

Si 1 ver 272.1 

Vanadi ud 286.1 

Zinc 289.2 

Oat e I n i t i J l s  



FIGURE K16.14 

S e c t i o n  Xo. i(15.9 
R e v i s i o n  ilo. 1 

Page 16 o f  15 
g a t e :  August  :3, * i : c j  ^ ^ ^  

Other Date I n i t i a l s  - 
SW-846 Chromium, Hexavalent Coprecip i ta t lon 7195 

Signatures: Analyst I Date 

Group Supervi sop I Date 

QC Coordl n r t o r  I Date 



APPENDIX E 

OPERABLE UNIT 3 STANDARD OPERATING PROCEDURES 



STANDARD OPERATING PROCEDURE 1.1 

GENERAL INSTRUCTIONS FOR FIELD PERSONNEL 

1. PURPOSE 

To provide field personnel with instructions regarding activities to be performed before, 
during, and after field investigations. 

2. DISCUSSION 

The Field Sampling Plan (FSP) or Work Plan (WP) contains specific details about 
procedures and equipment for a given operation. Refer to the FSP or WP for the type of 
samples, measurements, and tests to be collected or performed. The collection and 
documentation of data should be performed as described in specific SOPs. These general 
instructions are intended to supplement the information supplied in the FSP or WP and 
associated SOPs and clarify the role of field personnel at  remedial investigations. These 
instructions will ensure that field personnel take the proper precautions to understand the 
site, the objective and the schedule for the field program, their authority, and their 
responsibilities described in the FSP or WP. 

This SOP is supported by others that describe procedures and rationale for performing 
reconnaissance geophysical and soil gas surveys; soil and rock boring; Sample logging; soil 
and sediment sample collection; installation and operation of vadose-zone instruments and 
samplers; groundwater monitoring well installation, development, and sampling; operation 
of sampling equipment; performance of aquifer testing; collection, preservation, handling, 
packaging, and shipping of samples; decontamination procedures; health and safety 
monitoring; and radiological surveys. 

3. PROCEDURES 

3.1. Associated Procedures 

Before every operation, a review of this SOP and SOPs 1.3-1.10 is required. In addition, a 
review of associated SOPs for each task is necessary. The associated SOPs are listed in 
Section 3.1 of each task SOP. Constant review of the SOPs will ensure that the work 
performed in the field is legally defensible, well documented, and cost-effective. The 
decontamination procedures are important for protecting the health and safety of 
workers. 

3.2. Preparation 

3.2.1. Office 

A. Personnel should review the FSP or WP and associated documentation for a 
specific operation and obtain all information related to the purpose and intent of 
the field program. This may include (but is not limited to) the documents listed 
below. 

Mound Plant ER Program SOP8 
Draft 

Revision 1 
May 1991 

SOP 1.1 
Page 1 



1. The scope of work or work plan described in the FSP or WP 

B. 

C. 

D. 

E. 

2. Previous reports related to the site 

3. Reports related to the area 

4. Site maps 

5. Area maps 

6. Access agreements 

7. The subcontractor’s work plan 

8. Data collection and equipment checklists 

9. Associated SOPS 

Field personnel are  expected to maintain a good working relationship with the 
client, community, and subcontractors. With this in mind, field personnel should 
contact installation staff, members of the community (in coordination with 
installation staff), and subcontractors before work is initiated. During the initial 
contact, permission to enter private property or security areas should be obtained. 

Obtain and test all equipment needed for the task. See checklist in Appendix 5.1. 

Most sample analyses must be performed within a stringent time period. In 
addition, laboratories are vulnerable to heavy overloads. Contact the laboratory 
before sampling activities begin to ensure that the personnel are aware of specific 
requirements for analyses and can complete the work quickly and efficiently. 

Delays at  the freight office can be eliminated by contacting the carrier before 
arrival with a shipment. The carrier can supply information on regulations and 
specifications for shipping, the address of the nearest delivery office, and the 
time of the next freight pickup in the area. 

3.2.2. Documentation 

A. Obtain a logbook and ER Program data collection forms. All measurements, 
observations, and instrument readings should be entered on the forms according 
to the instructions supplied. All entries should be made in black ink that is not 
water soluble (not a felt-tip pen). Make an entry in each blank. Where there is 
no data entry, enter UNK for Unknown, NA for Not Applicable, or NP for Not 
Performed. If any procedure was not performed as prescribed, g i v e z e a s o n  
f o r a n g e  or omission on the form. To change an  entry, draw a single line 
through it, add the correct information above it, and initial the change. 
Information that does not require data entry should be entered in the logbook. 
All logbooks are numbered, bound, and contain numbered pages for quality 
assurance/quality control purposes. Do not alter the logbook or data collection 
forms in any manner. 

Mound Plant ER Program SOPI 
DraR 

&virion 1 
May lOQl 

SOP 1.1 
Page 2 



B. The information management codes and sample identification numbers used in 
data entry are assigned by the data administrator. This system is necessary to 
avoid duplication of site identifiers or inaccurate entries. Because the list of 
codes is continually being updated, SOPs cannot be revised each time a new list is 
produced. 

C. Three days before leaving for any field trip, a previsit/pretravel report form 
must be submitted to DOE. The report contains information about dates of 
travel, mode of travel, hotel accommodations, and contact phone numbers. 
Arrangements for renting field vehicles should be made at  this time. 

3.2.3. Field 

A. Check the condition and operation of all supplies and equipment at  the site. 
Perform calibration checks specified in operators' manuals or appropriate SOPs. 

B. Establish decontamination zones and barricades to public access. 

3.3. Operation 

A. The field personnel monitor and provide technical direction for the field work, 
log samples, take measurements, and sometimes pack and ship samples. 

B. Under direction of the site manager, field personnel may designate sampling or 
. I .  hole locations, depth and completion zones, types and depths of sample, and 

approve and record procedures, materials, and all activities conducted in 
compliance with the FSP OR WP. 

NOTE: Whenever a sample is collected, a custody record must be initiated on the 
Custody Transfer Record/Lab Work Request form and a label affixed to the 
sample container-either a Soil Sample Identification Label or a Water Sample 
Identification Label. SOP 1.3, Sample Control and Documentation, contains 
copies of these forms and instructions for completing the forms. 

*' 

'.. 

a 
_ .  

C. Additional duties that the field personnel may perform are described below. 

1. Keep a logbook to record information concerning equipment, personnel, site 
visitors, and activities (start and stop times, supplies used, footage 
drilled/installed, and site observations), as well as weather or site conditions 
affecting the activities. The field personnel should note all relevant 
instructions and information. All information pertaining to a field activity 
should be entered in a bound book with consecutively numbered pages (see 
SOP 1.3, Sample Control and Documentation, for instructions on keeping the 
logbook). Subcontractors should sign/initial the daily log, thereby certifying 
that the account records agree with their estimates. 

2. Telephone the site manager or office headquarters daily and provide a 
progress report. 

3. Observe that the subcontractor complies with the FSP OR WP and all applica- 
ble permits and licenses. 

4. Complete all data collection forms according to applicable instructions as 
work progresses. 
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5. 

6. 

7. 

8. 

Observe whether the subcontractor follows the applicable health and safety 
requirements. If violations occur, the field personnel should stop work and 
immediately notify the site manager or site health and safety officer. 

Monitor air, personnel, and equipment for contamination and record results 
on appropriate forms or in the logbook. 

Supervise decontamination of equipment and personnel. Record procedures 
used for  decontamination in the logbook. Collect decontamination solutions 
in containers for appropriate disposal as specified in the FSP OR WP. 

Notify the site manager of any modifications to the contract that may be 
appropriate. Wo rk not defined in the FSP OR WP should not be initiated 
without the a D D  roval of the site manager, 

3.4. Postoperation 

3.4.1. Field 

A. 

B. 

C. 

D. 

Ensure that all equipment is accounted for, decontaminated (see SOP 1.6, General 
Equipment Decontamination), and ready for shipment. 

Restore the site to the presampling conditions as specified in the FSP OR WP. 
Restoration can include repair of damage to the land surface (tire ruts) or private 
property (fences), as well as restoration anticipated a t  the time the FSP OR WP 
was prepared (for example, revegetation or borehole abandonment). 

Mark sampling locations or survey points with wooden lathe stakes, wooden 
survey pegs, or metal fenceposts. Write the location ID on the marker or survey 
flagging so that it is readily visible. Mark groundwater monitoring wells on the 
guard pipe and inside the casing cap. Use a black marker for wooden stakes, 
flagging, and the casing cap. Mark the guard pipes with welds or stencils and 
paint. 

Shipping samples is the last task in most field operations. SOPS 1.3-1.5 should be 
used as guides to sample handling and transport. SOP 1.5, Guide to Handling, 
Packaging, and Shipping of Samples, is a summary of Department of 
Transportation regulations pertaining to the transport of hazardous substances 
most commonly sampled in the field. Use SOP 1.5 in conjunction with the 
appropriate Code of Federal Regulations and guidance supplied by the freight 
carrier to ensure that packages are documented and properly labeled. 

3.4.2. Documentation 

A. Record any restoration work in the logbook. 

B. Record any uncompleted work in the logbook. This record may include sampling 
that could not be performed, damage that could not be repaired, or requirements 
for long-term monitoring (for example, the need to verify instrument readings a t  
different times of the year). 

C. Complete logbook entries, verify the accuracy of entries, and sign/initial all 
pages. 
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D. Review data collection forms for completeness. 

E. Submit a travel expense report. 

3.4.3. Office 

A. Deliver original forms and logbooks to the site manager for technical review. 
He/she will review, sign forms, and transmit to the document control officer 
(copies to the files) for eventual delivery to the Department of Energy. 

B. Inventory equipment and supplies. Repair or replace all broken or damaged 
equipment. Replace expendable items. Return equipment to the equipment 
manager and report incidents of malfunction or damage. 

C. Contact the analytical laboratory to ensure that samples arrived safely and 
instructions for sample analyses are clearly understood. 

4. SOURCES 

None. 

5. APPENDIX 

5.1. Equipment and Supplies Checklist 
1 

. 
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c 

APPENDIX 5.1 

EQUIPMENT AND SUPPLIES CHECKLIST 

Overshoes 

Work gloves (2 pairs) 

Acid (10% HCL) bottle 

Clipboard case 

Strapping tape 

Pin hammer 

Tape measure (tenths) 

Protractor 

Hat 

First aid kit 

Sun screen 

Thermoluminescent dosimeter (TLD) 

Safety shoes/boots 

Ziplock bags 

Preprinted labels 

Distilled (organic-free) water 

Methanol (Nanograde) 

Freight forms 

Telephone directories 

Chain-of-custody forms 

Hard hat 

Pieces of wood (2 inches x 2 inches x 8 inches) to indicate 
core loss intervals 
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APPENDIX 5.1, continued 

EQUIPMENT AND SUPPLIES CHECKLIST 

Stamped, addressed envelopes (large and regular sizes) 

Phone and gas credit cards 

Calculator 

Pens, pencils, and permanent markers 

Package cord 

Flagging 

Hand lens 

Tool box 

Rain suit 

Camera 

Ear plugs 

Stopwatch 

Cold-weather gear 

Alpha meter 

Safety glasses 

Kitchen screen (determine lithology) 

Ice chest 

Bound logbook 

Data collection forms 
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STANDARD OPERATING PROCEDURE 1.3 

SAMPLE CONTROL AND DOCUMENTATION 

1 .  PURPOSE 

T o  de f ine  the  steps necessary f o r  sample control  a n d  iden.t if ication, d a t a  recording, a n d  
chain-of-custody documentat ion.  

2. DISCUSSION 

.The Field Sampling Plan  (FSP) or  Work Plan  (WP) contains  specif ic  detai ls  about  the  
pr.ocedures a n d  equipment  f o r  this SOP. Refe r  to  the  FSP or  WP fo r  the  type of samples 
to be collected a n d  the  dest inat ion of the  collected samples. Collection a n d  measurement 
of samples a n d  the  documenta t ion  of da t a  will  be performed as  descr ibed in specif ic  
SOPS. 

This  SOP describes the methodology of sample control  a n d  documentat ion for  all projects. 
Sample control  a n d  documenta t ion  a re  necessary to  ensure the  defensibi l i ty  of da t a  a n d  to 
ver i fy  the  qua l i ty  a n d  quan t i ty  of work per formed in  the- f ie ld .  Accountable  documents  
include logbooks, d a t a  collection forms, correspondence, sample labels or  tags, chain-of-  
custody reports,  photographs,  a n d  analyt ical  records. Waterproof black ink  must be used 
in recording al l  d a t a  in  documents  bear ing serial  numbers.  

T h e  logbooks a r e  under  the  supervis ion of the  qua l i ty  control  off icer .  The re  may be 
several  logbooks; f o r  example,  there  may be a separa te  logbook f o r  f ie ld  activit ies,  one fo r  
samples, a n d  one f o r  instruments .  T h e  qua l i ty  control  of f icer  numbers  the logbooks and  
assigns them to ind iv idua ls  designated f o r  specif ic  tasks of the  project. All in format ion  
per t inent  to a f ie ld  ac t iv i ty  must be en tered  in to  a logbook. A record of uncompleted 
work is kept  i n  a logbook. All project logbooks a r e  turned  over  to the document  control 
o f f i ce r  a t  the  end  of each  work period a n d  to a cent ra l  f i l e  a t  the  end  of the  f ie ld  
act ivi ty .  

All logbooks a r e  numbered  a n d  bound, a n d  the  pages a r e  numbered.  Waterproof black ink 
is used f o r  recording a l l  data .  Logbook pages should never  be removed, a n d  no da ta  
should remov-ed. To change  a n  incorrect  entry,  t he  ind iv idua l  d raws  a l ine through the 
en t ry ,  wri tes  t he  change  above the  entry,  da tes  a n d  ini t ia ls  the  change. If anyone  o ther  
than  the  person to whom the  logbook is assigned makes a n  en t ry ,  tha t  person dates  a n d  
signs the  en t ry .  

Record all in format ion  per t inent  to  the sampling ac t iv i ty  ( fo r  example,  date ,  si te,  ID 
number,  a n d  locat ion)  in  the  logbook. Note the f ie ld  conditions,  weather  conditions,  and 
a n y  unusual  circumstances.  Notes should be as descr ipt ive a n d  inclusive as possible. A 
person reading  the  en t r ies  should be able  to reconstruct the  sampling s i tuat ion f rom the 
recorded informat ion .  Language  should be objective,  fac tua l ,  a n d  f r ee  of personal 
feelings a n d  inappropr ia te  terminology. 
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3. PROCEDURES 

3.1. Associated Procedures 

Before every operation, a review of the SOPs 1.1-1.10 is necessary. These SOPs contain 
information on the performance of field activities. They should be consulted for  specific 
information about equipment and supplies; sample collection, preservation, packaging, and 
shipping; decontamination procedures; and documentation requirements. Procedures 
directly associated with this SOP are listed below. 

SOP No. SOP Title 

1.1 

1.4 Sample Containers and Preservation 

General Instructions for  Field Personnel 

1.5 Guide to the Handling, Packaging, and Shipping of 
Samples 

3.2.  Preparation 

3.2.1.  Office 

A. 

B. 

.C. 

D. 

E. 

F. 

Review the FSP or WP and SOPs listed in Section 3.1. 

Coordinate schedules/actions with the installation s taff .  

Obtain appropriate permission fo r  property access. 

Assemble the equipment and supplies listed in Appendix 5.1. 
operation of all sampling equipment. 

Notify the analytical laboratory of sample types, the number of samples, and the 
approximate arrival date. 

Contact the carrier that  will transport samples to obtain information on 
regulations and specifications. 

Ensure the proper 

3.2.2. Documentation 

A. 

B. 

C. 

Obtain a logbook from the QA officer. 

Record results of the equipment check in the logbook. 

Obtain a sufficient number of the appropriate ER Program data  collection forms 
(see INDEX T O  SOPs). 

D. Consult the ER Program data administrator for a current list of information 
management codes, location IDS, and sample numbers used in the completion of 
data forms. 
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3.2.3.  Field 

Field preparat ion requires organizing sample bottles, sample labels, and  documentation in 
a n  orderly,  systematic manner  that  promotes consistency a n d .  traceability of all da ta .  
Appropriate  items should be completed before a sample is collected. 

A. Record all per t inent  information (for  example, date ,  site, ID number, and  
location) in the logbook. Note f ie ld  conditions, unusual circumstances, and  
weather  conditions. 

B. Fill ou t  in format ion  on the sample ident i f icat ion label and  a t tach  the label to a 
sample bottle. 

C. Complete ini t ia l  information required on da ta  collection forms. 

3.3. Operation 

3.3.1.. Loebook 

Enter  all information per t inent  to a field act ivi ty  in a bound logbook with consecutively 
numbered pages. Enter  information that  does not require  da ta  en t ry  into the logbook. I f  
not included on a da t a  collection form,  entries in the logbook should include a t  least the 
information listed below. 

- Date and  time of entry 

- Purpose of sampling 

- Name a n d  address  of f ie ld  contact 

- Site ident i f icat ion 

- Type of process producing waste (if known) 

- Type of sample (soil, water, sediment, etc.) 

- Sample ident i f ie r  a n d  size of sample taken 

- Tvoe  of analvsis  reauested 

- Description of sampling point or  location number 

- 
- 

Date and  time for  collection of sample 

Collector’s sample ident i f icat ion number(s) and/or  name 

- References of the sampling site (like maps or  photographs) 

- Field observations and  sampling locations 

- Associated f ie ld  measurements 

- Method of sample collection, preservation techniques, and  any  deviations o r  
anomalies noted 
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- Transfer  of a logbook to individuals  designated f o r  specif ic  tasks of the 
project 

- Any uncompleted work 

For water  samples. the T E G D  suggests the following addi t ional  information.  

- Presence of immiscible lavers and  detection method 

- Collection method fo r  immiscible lavers 

- Sample dis t r ibut ion and  transporter 

- Climatic  condi t ions including a i r  temp 

- Internal  temperature  of f ie ld  and  s h i m i n n  container  

Because sampling situations vary  widely, make notes a s  descriptive a n d  inclusive as  pos- 
sible. A person reading the entr ies  should be able  to reconstruct the sampling s i tuat ion 
f rom the recorded information.  Use language that  is objective, fac tua l ,  and  f r ee  of 
personal feelings or  a n y  other  inappropriate  terminology. If anyone other  than  the person 
to whom the logbook was assigned makes a n  entry,  he/she should da t e  a n d  sign the entry.  
Never remove logbook pages. If a mistake is made, d raw a single l ine through the 
mistake, wri te  the new informat ion  above the line, and  da te  a n d  in i t ia l  the change. 

3.3.2. Pho toeraDhs 

Photographs provide the  most accurate  record of the f ie ld  worker’s observations. They  
can be s ignif icant  du r ing  f u t u r e  inspections, in formal  meetings, a n d  hearings. A pho- 
tograph must be documented to be a valid representation of  a n  existing s i tuat ion.  For 
each photograph taken, record the items listed below in  the logbook and  on the back of 
each processed photograph. 

- Date and  time 

- Signature  of photographer 

- Name and  ident i f icat ion number of s i te  

- Type of camera, lens, f-stop, shut te r  speed, and  f i l m  used 

- General  direct ion faced  and  description of the subject 

- Distance f r o m  photographer to  object 

- Location a t  the s i te  

- Sequential number  of photograph and  the roll number  

Any remarks about  the contents  of a photograph could jeopardize its value a s  legal 
evidence, so limit comments to  the photograph’s location. Photographs should be taken 
with a perspective similar to tha t  a f fo rded  by the naked eye. Telephoto or wide-angle 
shots cannot  be used in  enforcement  proceedings. 
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3.3.3. SamDle Labels 

Use soil and water sample identification labels to tag or label sample containers. Seal 
each sample immediately af ter  it is collected and labeled with waterproof black ink. 
Label tags may be filled out before collection to minimize the handling of the sample 
containers. Appendix 5.1, Soil Sample and Water Sample Identification Labels, provides 
examples of the common sample labels to be used. Instruction's for completing the labels 
are included in Appendix 1.3, Data Form Completion. 

When appropriate, use an  etching tool to mark sample containers in the field, rather than 
immediately applying a sample- label or tag. This avoids possible label contamination 
problems and subsequent decontamination difficulties. In this case, write the data 
intended for  the sample label in the logbook and transcribe them onto the label after the 
sample containers have been decontaminated. 

Firmly attach the labels to the sample containers. The containers must be dry enough for 
gummed labels to be securely attached. 

3.3.4. SamDle Collection and Inventory 

The number of persons involved in collecting and handling samples should be kept to a 
minimum. Use the guidelines established in this SOP and SOP 1.5, Guide to the Handling, 

- Packaging, and Shipping of Samples. Complete data collection forms at  the time the 
. sample is collected and have the sample collector(s) sign or initial them. Include the date 

and time. On liquid containers, mark the liquid level with waterproof black ink. This 
requirement is not necessary for  completely filled volatile organics analysis (VOA) septum 
vials. If the volume received by the laboratory is different than when collected, the sam- 

__ .  ple container may have leaked, been tampered with, or  spilled hazardous materials. Use 
2 .  the Custody Transfer Record/Lab Work Request form, Appendix 5.2, to inventory all 

. I  * samples collected in the field. Instructions for the form are in Appendix 5.3, Data Form 
.: Completion. 

3.3.5. Chain of Custody 

A. Objectives 

The primary objective of the chain-of-custody procedure is to create an  accurate 
written record that can be used to trace the possession and handling of the 
sample from the moment of its, collection through analysis and introduction as 
evidence. A sample is in someone's custody when one of the criteria listed below 
has been satisfied. 

1. The sample is in one's actual possession. 

2. The sample is in one's view af ter  being in one's physical possession. 

3. The sample is in one's physical possession and  is then locked up so that no 
one can tamper with it. 

4. The sample is kept in a secured area that is restricted to authorized 
personnel. 

B. Transfer of Custody and  Shipment 

Mound Plant ER Program SOPI 
Draft 

Reviaion 0 
January lWl 

SOP 1.3 
Page 5 



When transferring the samples, the transferee should sign and record the date and 
time on the Custody Transfer Record/Lab Work Request form. Custody transfers 
made to a sample custodian in the field should account for  each sample, although 
samples may be transferred as a group. Every person who takes custody should 
fill in the appropriate section of the Custody Transfer Record/Lab Work Request 
form. T o  reduce the number of custody records, minimize the number of cus- 
todians in the chain of possession. 

The field custodian is responsible for  properly packaging and  dispatching samples 
to the appropriate laboratory. This responsibility includes filling out, dating, and 
signing the appropriate portion of the Custody Transfer Record/Lab Work 
Request form. The  chain-of-custodv form is then Dlaced in a sealed DIastic baq 
and taDed to the inside of the cooler lid. where i t  is immediately visible when the 
cooler is ODened. Sinned and dated chain-of-custodv seals are  also Dlaced on the 
SamDle container lids to d etect samDle tamDerink 

In general. Dackagina of environmental samDles will include the following: 
placement of samDle containers in ziD-lock Dlastic baas to reduce the chance of 
both breakage and  release o f samDle if breakage does occur. and  Dlacement of the 

breakage and to absorb anv material that leaks. For water samDles in 4L amber 
Rlass containers. the samdes  will be wraDDed in "bubble wrad '  to Drevent 
breakape. Ice or  blue ice is used to maintain samDle temDeratures a t  4°C. If  ice 
is used. it must be dou ble-bagaed in ziD-lock bans. ExDerience has shown that 
fullv 1/4 to 1/3 of the coo ler volume must be ice. Dackaaed around and over the 

bagg ed samDle containers in a coo ler containina sufficient vermiculite to Drevent 

SamDle containers. to maintain temDeratures a t  4"C, 

Send all packages to the laboratory with the chain-of-custody record and other 
pertinent forms. Retain a copy of these forms at  the originating office (either 
carbon o r  photocopy). Register mailed packages with a return receipt requested. 
For packages sent by common carrier, retain receipts as part  of the permanent 
chain-of-custody documentation. Pack samples so that they d o  not break in 
shipment. Seal the coo ler with chain-of-custo dv seals so that anv tamDering can 
be readilv det ected. SOP 1.5, Guide to the Handling, Packaging, and Shipping of 
Samples, describes these procedures in detail. 

3.4. Postoperation 

3.4.1. Field 

A. Verify that all sample bottles have been correctly identified and  labels have all 
necessary information (location, time, and date). 

B. Cross-check filled sample bottles in possession against those recorded in the 
logbook. Maintain custody of filled sample bottles by keeping them in actual 
possession, within view, locked or  sealed up  to prevent tampering, or bringing 
them into a secure area. 

C. Prepare samples for  transport according to SOP 1.3, Sample Control and 
Documentation; SOP 1.4, Sample Containers and Preservation; and  SOP 1.5, Guide 
to Handling, Packaging, and  Shipping of Samples. 

. . .  
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3.4.2. Documentation 

A. Record d a t a  a n d  a n y  uncompleted work in  the  logbook. 

B. Complete logbook entries,  ver i fy  the accuracy of entries,  a n d  s ign/ ini t ia l  all 
pages. 

C. Document  the  cha in  of custody on the Custody Trans fe r  Record /Lab  Work 
Request  form.  

D. Review da ta  collection forms fo r  completeness. 

3.4.3. Office 

A. Deliver or iginal  forms  a n d  logbooks to the s i te  manager  fo r  technical review. 
He/she will review,  sign forms, and  t ransmit  to the document  control of f icer  
(copies to the fi les) fo r  eventual  del ivery to the  Department  of Energy. 

B. Inventory equipment  a n d  supplies. Repai r  or replace al l  broken or  damaged 
equipment .  Replace expendable  items. Re tu rn  equipment ,  to the equipment  
manager  a n d  report  incidents  of malfunct ion or  damage.  

." C. Co'ntact the  analyt ical  laboratory to ensure tha t  samples a r r ived  safely and  
instruct ions f o r  sample analyses a re  clearly understood. 

. .  
4. SOURCE e .  ,.;. EPA. 1986. "RCRA Ground-water  Monitoring Technical  Enforcement  Guidance 

1 -  Document." U.S. Environmental  Protection Agency document.  Washington, D.C.: 
U.S. Government  Pr in t ing  Off ice .  

* 5 .  APPENDIXES 

5 .1 .  Soil Sample and Water Sample Identification Labels 

5 .2 .  Custody Transfer Record/Lab Work Request Form 

5.3. Data Form Completion 
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APPENDIX 5.1 

SOIL SAMPLE A N D  WATER SAMPLE IDENTIFICATION LABELS 

SOIL SAMPLE IDENTIFICATION LABEL 

FACILITY CODE LOCATION ID 

SAMPLE ID LOG DATE 

LAB CODE LOG TIME 

SAMPLER LOGGER CODE 

SAMPLE DEPTH INTERVAL FROM DATUM 

BEGINNING DEPTH ( F T  FROM DATUM) 

ENDING DEPTH fFT FROM DATUM) 

ANALYSIS REOUESTED 

COMMENTS 

SSL- 132 

WATER SAMPLE IOENttFlCATlON LABEL 

F A C l L l l V  COOL LOCATION IO 

S U R E  IO LOG OAT€ 

LAO COO€ LOG TlUL 

LOGGER COOL YuRm 

ANALYSIS REouEsTEo 

DIESERVAlION ULTblOO 

C O U M N T S  

WSL-13 3 
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APPENDIX 5.2 

CUSTODY TRANSFER RECORD/LAB WORK REQUEST FORiM 
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APPENDIX 5.3 

DATA FORM COMPLETION 

Use a pen w 
each blank. 

th black ink that is not water soluble (not a f e  
Where there is no data entry, enter UNK 

t-tip pen). Make a n  entry in 
for  Unknown, NA for  Not 

Applicable, or ND for  Not Done. If any  procedure was not performed as prescribed, give 
the reason fo r  the change or omission on the form. To  change a n  entry,  draw a single 
line through it, add the correct information above it, and initial the change. 

1. 

2. 

3. 

4. 

5 .  

6. 

7. 

8. 

9. 

10. 

SOIL SAMPLE IDENTIFICATION LABEL 

Facility Code. Five-character code abbreviating the facil i ty name where 
program activity is being conducted. The first three characters indicate the 
facility, and the remaining two numbers designate the specific site within the 
facility. 

Sample ID. Four-digit number assigned to ensure that data  collected retains 
uniqueness from other data collected a t  the same location ID. 

Lab Code. 
performing the analysis of water, soil, biota, and air  samples. 

Three-character code identifying the company responsible f o r  

Sampler. Name of person(s) collecting sample. 

Location ID. Four-character code assigned sequentially to each borehole, test 
pit, or surface location where chemical, biological, radiological, and other 
measurements a re  taken. 

Log Date. The date the information recorded on the label was obtained in 
the format DD-MMM-YY (01-JAN-88). 

Log Time. The time the sample was collected (HH:MM). 

Logger Code. Three-character or four-character code identifying the 
company responsible for collecting the information recorded on the form. 

Sample Depth Interval from Datum: 

a. Beginning Depth (Ft From Datum). 
the top of the sampling interval in the format of feet  and tenths of feet. 

Ending Depth (Ft From Datum). Depth from the ground surface to the 
bottom of the sampling interval i n  the format of feet  and  tenths of feet. 

Depth from the ground surface to 

b. 
- 

Analysis Requested. Type of analysis requested. 

11. Comments. Any additional information. 
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APPENDIX 5.3, Continued 

WATER SAMPLE IDENTIFICATION LABEL F O R M  

1. Faci l i ty  Code. Five-character  code abbrevia t ing  the faci l i ty  name where 
program ac t iv i ty  is being conducted. T h e  f i r s t  three characters  indicate  the 
faci l i ty ,  a n d  the  remaining two numbers  designate  the specif ic  si te within the 
faci l i ty .  

2. Sample ID. 
uniqueness f r o m  other  da t a  collected a t  the  same location ID. 

Four-digi t  number  assigned to  ensure tha t  da t a  collected retains 

3. Lab  Code. Three-character  code ident i fy ing  the laboratory responsible f o r  
per forming  the analysis. 

4. Sampler.  Name of person(s) collecting sample. 

5. Location ID. Four-character  code assigned sequentially to each borehole, test 
pit, or  sur face  location where chemical,  biological radiological, a n d  other  
measurements a re  taken. 

6. Log Date. 
the for  mat  DD-MMM-Y Y (0 1 - JAN-88). 

T h e  da te  the  informat ion  recorded on the fo rm was obtained in 

7. Log Time. T ime  the  sample was collected (HH:Mh4). 

8. Logger Code. Three-character  or four-character  code ident i fy ing  the 
company responsible f o r  collecting the informat ion  recorded on  the form. 

9. Analysis Requested.  Type  of analysis requested f r o m  the  laboratory.  

10. Preservat ion Method. Type  of preservative used. 

11.  Comments. Any  addi t iona l  information.  

Mound Plant ER Program SOPS 
Draft 

Revision 0 
January 1991 

SOP 1.3 
Page 11 



1. 

2. 

3. 

4. 

5 .  

6. 

7. 

8. 

9. 

10. 

1 1 .  

12. 

13. 

14. 

15. 

16. 

APPENDIX 5.3, Continued 

CUSTODY TRANSFER/LAB WORK REQUEST FORM 

Received By. Completed by lab. 

Date. Completed by lab. 

Assigned To. Completed by lab. 

Client. Client name. 

Client Contact. WESTON person who will be laboratory contact. 

Phone. Phone number of WESTON contact. 

RFW Contact. Laboratory contact. 

Date Due. Date analysis is due from the laboratory. 

Project Number. Project number under which work is billed. 

Sample No. Completed by laboratory. 

Client ID No. Three-part identifier consisting of facility code, location ID, 
and sample ID and separated by dashes (for example, KCPOI-01-01 and 
PXTO2-0002-0001). See the ER Program data administrator for  conventions 
to identify field quality control samples. 

Description. Any descriptive information about the sample. 

Matrix. Matrix type for  sample; see valid matrix codes on lower half of 
form. 

Date Collected. Date the sample was collected in the format DD-MMM-YY 
(0 1 -JAN-88). 

Container/Preservative. Container size and type (500-ml glass). 

Analysis Requested. 
column heading indicating the type. 

The type of analysis requested fo r  each sample. The 

PCB=Polychorinated Biphenyl 

HE=High Explosive 

HSL=Hazardous Substance List 

EPTOX=Extraction Procedure Toxicity 

VOA=Volatile Organic Analysis 
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APPENDIX 5.3, Concluded 

CUSTODY TRANSFER/LAB WORK REQUEST FORM 

BNA=Base Neutral  Acid 

TCLD=Toxic Character izat ion Leach Procedure 

PEST= Pesticides 

MAJ=Major Cat ion/Anion 

17. Matrix. Val id  matr ix  codes. 

18. Special Instructions. Any special instructions. 

19. Items/Reason. T h e  reason the custody is t ransferred for a l l  or  selected items 
of the shipment. 

20. Relinquished By. Signature  of person sending samples. 

21. Received By. Person or (shipping company)  who received samples. 

22. Date. Date  sample is sent. 

23. Time. T ime  sample is sent. 
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STANDARD OPERATING PROCEDURE 1.4 

SAMPLE CONTAINERS AND PRESERVATION 

1. PURPOSE 

To provide guidance in the selection of suitable containers for  samples, container 
cleaning, required sample volumes, sample collection, holding times, and the recommended 
preservation techniques for water, wastes, sediments, sludges and soil samples. 

2. GENERAL DISCUSSION 

The Field Sampling Plan (FSP) or Work Plan (WP) provides information about the scope 
and details of a given operation and establishes the number, types, and analyses of field 
samples (including field analyses). Refer to the FSP or WP for  the procedures and 
equipment to be used in collecting samples. Collection and measurement of samples and 
the documentation of data will be performed as described in the associated procedures. 

In choosing a sample container, the ideal material should be nonreactive with the sample 
and the particular analytical parameter to be tested. Glass or Teflon containers must be 
used with samples analyzed for organic compounds to prevent the introduction of 
extraneous organic compounds, such as those that might be leached from plastic 
containers. The rigid plastic screw caps for the bottles must be Teflon lined to prevent 
contamination. 

Once a sample has been collected, steps must be taken to preserve the sample’s chemical 
and physical integrity during transport and storage before analysis is conducted. The 
type of sample preservation required will vary according to the sample type and the 
parameter to be measured. 

3. PROCEDURES 

3.1. Associated Procedures 

Before every operation, a review of the SOPs 1.1-1.10 is necessary. These SOPs contain 
information on the performance of field activities. They should be consulted for specific 
information on equipment and supplies; sample collection, preservation, packaging, and 
shipping; and documentation requirements. Procedures directly associated with this SOP 
are listed below. 

SOP No. SOP Title 

1.3 Sample Control and Documentation 

1.5 Guide to the Handling, Packaging, and Shipping of 
Samples 

1.6 General Equipment Decontamination 

2.8 Sampling for Volatile Organics 
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3.2. Preparation 

3.2.1. Qffice 

A. Review the FSP or WP and SOPs listed in Section 3.1. 

B. Coordinate schedules/actions with the installation staff. 

C. Obtain appropriate permission for property access. 

D. Assemble the equipment and supplies listed in Appendix 5.1. Ensure the proper 
operation of all sampling equipment. 

E. Notify the analytical laboratory of sample types, the number of samples, and the 
approximate arrival date. 

F. Contact the carrier that will transport samples to obtain information on 
regulations and specifications. 

3.2.2. Documentation 

A. Obtain a logbook from the QA officer. 

B. Record results of the equipment check in the logbook. 

C. Obtain a sufficient number of the appropriate ER Program data collection forms 
(see INDEX TO SOPs). 

D. Consult the ER Program data administrator for a current list of information 
management codes, location IDS, and sample numbers used in the completion of 
data forms. 

3.2.3. SamDle Container PreDaration 

Sample containers will vary according to the matrix and nature of the sample to be 
collected. Wide-mouth containers are generally used for soils and wastes; narrow-mouth 
containers are  used for water. Calculations should be made to determine the number and 
type of containers required for  the sampling effort. 

Procurement of containers should be initiated as early as possible to avoid unavailability 
and shipping delays and to satisfy cleaning requirements. Obtain the required number of 
sample bottles included in the FSP or WP of a type consistent with recommendations in 
EPA-600/4-79-020 (EPA 1979). Sample containers can usually be obtained directly from 
the laboratory performing the analyses. 

A. Container Type 

1. Identify the containers required for  analysis by matrix as shown in 
Appendixes 5.2 through 5.7 (for example, amber glass, narrow-mouth bottles 
for  PCB analysis of water samples). Confirm the container requirements with 
the analytical laboratory and the FSP or WP. 
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2. Calculate the number of each type of container required by including 
duplicates and blanks with the number of investigative samples specified in 
the FSP or WP. 

B. Container Cleaning 

Containers certified as being precleaned to €PA specifications will be obtained 
from the manufacturer through the laboratory. If certified containers are not 
obtained, follow the procedures outlined below to wash containers and caps. The 
person washing containers must wear gloves. A bottle b lank must be ta ken from 
w c h  c leaned batch to co nfirm the success of t he cleaninn Drocedu re if 
precleaned. ce rtified bott les are not used. 

1. Inorganic and general parameters 

a. Wash containers, septa or liners, and closures in hot tap water with 
laboratory-grade, nonphosphate detergent. 

b. Rinse three times with tap water. 

c. Rinse three times with ASTM Type 1 deionized water. 

d. 

e. 

Oven dry containers, septa or liners, and closures. 

Remove containers, septa or liners, and closures froml oven. 

, .  
. := 

f. Place liners in  closures (Teflon side down) and place on containers. 
Containers should not be removed from the preparation room until 
sealed. 

2. Trace metals 

For certain parameters, a special cleaning procedure is needed to avoid 
adsorption or contamination resulting from interaction with container walls. 
These procedures are  outlined below. 

a. Wash containers, closures, and Teflon liners in hot tap water with 
laboratory-grade, nonphosphate detergent. 

b. Rinse three times with tap water. 

c. Rinse one time with 1:l nitric acid. 

d. Rinse three times with ASTM Type 1 deionized water. 

e. Air dry in a contaminant-free environment. 

f. Place liners in closures and place closures on containers. Containers 
should not be removed from the preparation room until sealed. 
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3. Ext ractab le Organics 

a. lass bott les. Teflon liners. and cam with hot taD water using 
laborato rv-grade. nOnDhOSD hate dete raent. 

b. Rinse three times with taD water to remove dete raent. 

c. 

d. 

Rinse three times with ASTM TvDe 1 organ ic-free water. 

Oven drv bott les. liner. and cam to l05Q - 12SQ for  one hour. 

-grade methvlene chloride. Rinse with Desticide-grade hexane or Desticide 

Oven drv bott les. liner. and cam to 105 Q - 125Q for  one hour. 

. .  e. 

f. 

8. All0 w bottles. liners. and cam to cool to room te mDerature in an enclosed 
contaminant-free environment Cap the containers after the glassware 
has been cooled. 

Sto re in a contaminant-free area. h. 

4. Volatile Organics Sa mdes  Containers 

a. _Was h glass vial. Teflon-based sebta. Teflon liners. and cam in hot water 
u i n n  laboratorv-arade. nonDhosD hate dete rnent. 

b. 

c. 

d. 

Rinse three times with tat) water. 

Rinse t hree times with ASTM TvDe I oraanic-free water. 

Oven drv vial. cam. seDta. a nd liner at  lOSQ for  one hour. 

e. Allow vial. cam. seDta. a nd liners to coo 1 to room temrierature in an 
cnclosed contaminant-f ree environment. 

f. S ea1 vials with sebta (Teflon side do wn 1 a n d c a n  

g. Label each vial with lot number and Dac k in the case. 

h. Store in contaminant-free area. 

5. Sterilization 

a. For microbiological analyses, sterilize the container and its stopper/cap 
by autoclaving a t  121OC for 15 min or by dry heat a t  18OoC for  2 hrs. 
Heat-sensitive plastic bottles may be sterilized with ethylene oxide at  low 
temperatures. 

b. The sample bottles can be wrapped with aluminum foil before 
sterilization. Remove the protective wrapping after the sample is taken 
to facilitate cleaning the bottle before shipment to the analytical 
laboratory. 
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c. An acceptable alternative for emergency or field use is the sterilization 
of containers by boiling in water for 15 min. 

3.2.4. SamDle Volume 

The volume of sample collected should be sufficient to perform all the required 
analyses plus an additional amount to provide for any quality control needs, split 
samples, or repeat examination. The volumes listed in Appendixes 5.2 through 5.7 
are intended as general guidelines. 

FSP or WP. 

NOTE; A sufficient number of containers must be available to ship the proper 
sample volume. For example, Department of Transportation (DOT) and 
International Air Transport Association (IATA) regulations limit the size of a 
sample container to 16 oz if the contents may include hazardous materials. In 
this case, two 500-ml or four 250-ml containers would be required to ship a one- 
liter fluid sample. See SOP 1.5, Guide to the Handling, Packaging, and Shipping 
of samples for additional information. 

3.2.5. Samde Preservation 

Sample containers may arrive at  the site with the proper type and amount of 
preservatives in them. If onsite preservation of the samples is necessary, the 
proper reagents should be provided for the field crew in an easily usable form 
that can be added at  the time of sampling. Preservation required for the specific 
analyses requested may be determined by using Appendixes 5.2 through 5.7. The 
preservation requirements specified in the Quality Assurance Project Plan, W x  
Plan, and/or Field Sampling Plan will take precedence over Appendixes 5.2 
P through 5.7. Materials commonly needed for sample preservation are listed below. 

1. 

2. Ascorbic acid crystals 

3. 

4. Calibrated sampling scoops 

5. 

6. 

. 

r: 

Small bottles of pelletized NaOH 

Lead acetate paper and pH paper 

Reagent-grade acids (HNO,, HCl, and H,S04) in Safe-Kote bottles 

Calibrated dispenser bottles (0.5 to 2 ml) for acids. 

3.2.6. Field 

The appropriate number and type of precleaned containers, along with 
preservatives, equipment, and packaging containers, should be stored in a facility 
that can be locked or guarded. The storage facility should be located near the 
site and decontamination staging area, but should also be accessible to freight 
trucks that will be delivering new container shipments and transporting samples 
to the laboratory. 
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3.3. Operation 

A. Soils/Wastes Sample Collection 

NOTE: All individuals in the sampling area must wear gloves appropriate to . -  

their tasks. 
must discard their gloves between sampling tasks. 

Only the persons collecting samples and filling sample containers 

1. While wearing protective gloves, fill  the bottle with the sample. 
should have enough headspace to allow for expansion. 

Wet soils 

2. Take extreme care to avoid contamination of the bottles or caps. Remove the 
cap just before filling and replace it as soon as possible after filling. Avoid 
any personal contact with the inside of the bottle or cap. 

3. Clean the exterior of the bottle with a wipe moistened with deionized water, 
followed by a wipe moistened with methanol. When appropriate, implement 
SOP 1.6, General Equipment Decontamination. Attach a completed sample 
label (according to SOP 1.3, Sample Control and Documentation) and cover 
with clear tape. The tape should extend at  least 1/4 inch beyond the edges of 
the label. Wrap a strip of Parafilm around the junction of the bottle and cap. 

4. Preservation of soil samples is usually accomplished by protecting the sample 
from UV light by using an  amber bottle and keeping the sample cool. 

5. If required, place the container in a cooler. Maintain the samples a t  a cool 
temperature with frozen packaged ice (for example, Blue Ice) or ice cubes 
sealed in two plastic bags. Avoid freezing the sample by packing to prevent 
contact between the coolant and the sample container. 

. 

6. If samples are not delivered to the laboratory on a daily basis, check ice 
chests and insulated boxes every 24 hrs and replace thawed ice or Blue Ice 
packs as needed. 

7. Avoid exposing the sample to extreme hot or cold temperatures and intense 
sunlight, even if no specific preservation is recommended. 

8. EPA guidance recommends that a 4OC temperature be maintained in the 
sample container before and during shipment. The temperature in the packed 
container should be confirmed to be 4OC before the samples are  shipped. A 
temperature reading from the middle of the package near the containers is 
satisfactory for this purpose. 

The temperature should be checked again a t  the analytical laboratory. 
Record both temperatures in the special instructions section of the Custody 
Transfer Record/Lab Work Request form (see SOP 1.3., Sample Control and 
Documentation). If a continuous temperature record can be obtained during 
the shipment period, record the maximum temperature in the container on the 
custody transfer form. 
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B. Water Sample Collection 

1. 

2. 

NOTE: All individuals in the sampling area must wear gloves appropriate to 
their tasks. Only the persons collecting samples and filling sample containers 
must discard their gloves between sampling tasks. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

Before collecting samples for organics and CN, use the Hach Test Kit for 
residual chlorine and sulfides. If present, preserve samples according to 
instructions in Appendix 5.2, Recommendation for Sampling and Preservation 
of Water Samples According to Measurement (for example, Na,S,O, to organic 
samples). 

Collect samples directly in the appropriate container, cnsu rinn t hat thg 
UmDlinn flow rate. if amlicable. does not exceed t he flow rate used while 

JTEGDl. 
Durn inn. Co llect samdes in the order o f their volatilization se nsitivitv 

1) Volatile organics 

2) Extractab le oraanics 

3) Dissolved metals 

4) Total metals 

5) Cations 

6) Anions 

7 )  Radionuclides 

Do filter unless specified in the Sampling Plan. 

Do not rinse the container. 

Slowly fill each container almost full, except VOAs (see SOP 2.8, Sampling 
for  Volatile Organics). 

Add any prescribed preservative. 

Cap the container, shake, and reopen it. 

If using acid or base preservative, check the pH adjustment with pH paper. 

If necessary, add more preservative. 

Complete steps 3 and 5-8 from Section 3.3.A. 

If an error was made in collection, discard the entire bottle and start with a 
new one. 
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C. Holding Time 

In general, analyze samples as soon as possible after collection. Some parameters 
are required to be analyzed in the field (See Appendix 5.2). Allowable holding 
times are listed as guidelines. They represent the maximum times that samples 
are considered valid. The required holding times for the task performed will be 
those specified in the appropriate Quality Assurance Plan, 
Field Sampling Plan and will take precedence over App 
fnstructions in the ).SP or WP f or delivering the samples to the laboratory as soon 
as possible. (See SOP 1.5, Guide to the Handling, Packaging, and Shipping of 
Samples). 

3.4. Postoperation 

3.4.1. Field 

A. Store unused, clean sample bottles in a clean environment for later use. 

B. Clean acid dispensers and store them dry for the next field operation. 

C. Ensure that all equipment is accounted for, decontaminated (see SOP 1.6, General 
Equipment Decontamination), and ready for shipment. 

D. Restore the site to presampling conditions as specified in the FSP or WP. 

E. Make sure all wells are labeled, sampling locations are properly staked, and the 
location ID is readily visible on the guard pipe or location stake. 

F. Prepare samples for transport according to SOP 1.3, Sample Control and 
Documentation; SOP 1.4, Sample Containers and Preservation; and SOP 1.5, Guide 
to Handling, Packaging, and Shipping of Samples. 

3.4.2. Documentation 

A. Record any cleanup procedures and any uncompleted work (like site restoration 
or uncompleted sampling) in the logbook. 

Complete logbook entries, verify the accuracy of entries, and sign/initial all 
pages. 

Review data collection forms for completeness. 

B. 

C. 

3.4.3. Office 

A. Deliver original forms and logbooks to the site manager for  technical review. 
He/she will review, sign forms, and transmit to the document control officer 
(copies to the files) for  eventual delivery to the Department of Energy. 

B. Inventory equipment and supplies. Repair or replace all broken or damaged 
equipment. Replace expendable items. Return equipment to the equipment 
manager and report incidents of malfunction or damage. 

C. Contact the analytical laboratory to ensure that samples arrived safely and 
instructions for  sample analyses are clearly understood. 
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5. APPENDIXES 

5.1. Equipment and Supplies Checklist 

5.2. Recommendation for Sampling and Preservation of Water Samples 
According to Measurement 

5.3. Sampling and Preservation Procedures for RCRA Groundwater Detection 
Monitoring 

5.4. Analysis Plan for Soil/Sediment Samples 

5.5. Sample Containers for Waste 

5.6. Containers for Aqueous Waste Samples 

5.7. Analysis Plan for Soil/Sediment/ Waste Samples 
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APPENDIX 5.1 

EQUIPMENT AND SUPPLIES CHECKLIST 

Narrow-mouth amber glass bottles with Teflon-lined caps 
(0.5, 1, and 2 liters) 

Amber glass vials with Teflon septa (40-ml) 

Blue Ice or equivalent 

250-ml sterile bottle 

Cardboard boxes 

Insulated coolers 

Ballpoint pen (permanent black ink) 

Felt-tip marker pen (permanent black ink) 

Heavy-duty poly bags and ties 

Strapping tape 

Wide-mouth polyethylene bottles (0.5, 1, and 2 liters) 

Plastic trashcan liners 

1-11 pH indicator paper 

Canvas bags 

Hach field test kit for sulfides 

Hach field test kit for chlorine 

Paraf ilm 

Ascorbic acid crystals 

Disposable surgical gloves (latex, PVC, other suitable plastic, 
or rubber) 

NaOH pellets 

Disposable wipes 

Crystalline Na,S,O, 

Methanol and deionized water in Teflon wash bottles 
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APPENDIX 5.1, Continued 

EQUIPMENT AND SUPPLIES CHECKLIST 

Padding for packaging of samples 

Concentrated HNO,, H,SO,, and HCl 

New or cleaned polyethylene narrow-mouth bottles 
(1.0 liter, 500 ml, 125 ml, and 60 ml) 
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APPENDIX 5.2 

RECOMMENDATION FOR SAMPLING AND PRESERVATION OF WATER SAMPLES 
ACCORDING TO MEASUREMENT(') 

Measurement 

Physical Pmwrtiem 

Color 

Conductance 

HardnOSS 

Odor 

PH 

Rsridue 
Filterable 

Nonfilterable 

Totd 

Volatile 

Settleable Matter 

Temperature 

Turbidity 

Metal* 

Diuolved 

Totd 

ChrOmiUm+6 

Volums 
Requirement 

frn liter) 

so 

100 

100 

200 

26 - 
100 

100 

100 

100 

loo0 

loo0 

100 

200 

100 

200 

Mound Plant ER Program SOPs 
Drdt 

2 Container 

Ice 

HNOg to pH<2 

Ice 

None Raquired 

Ice 

Ice 

Ice 

Ice 

Ice 

None Raquired 

Ice 

Holding 
5 

48 an. 

28 Daw 

6 Ma. 

24 Hm. 

Andyw 
Immediately 

7 Days 

7 Days 

7 Days 

7 Days 

48 an. 

h d y w  
Immediately 

48 Hm. 

Filter onrib 6 M a .  
HNOs to pH<2 6 M a .  (8)  

HNOs to pH<2 6 Moa. 

Ice 24 b. 
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APPENDIX 5.2, Continued 

RECOMMENDATION FOR SAMPLING AND PRESERVATION OF WATER SAMPLES 
ACCORDING TO MEASUREMENT(') 

~ e a r u r e m e n t  

Mercury 
D i ~ o l v e d  

T o t d  

Inormania. Nonmetdlia 

Acidity 

Alkalinity 

Bromide 

Cations 

Chloride 

Cyanidea 

Fluoride 

Iodide 

Nitrogen 

Ammonia 

Kjddahl, Totd 

Nitrate P l u  Nitrite 

9 Nitrate 

Nitrite 

Volume 
Requirement 
Im liter) 

100 

100 

100 

100 

100 

1 b o o 0  

50 

200- 

500 

so0 

100 

100 

MI0 

100 

100 

50 

Mound Plant ER Program SOP8 
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Filter 
HNOs to pH<2 

HNOs to pH<2 

Ice 

Ice 

None Required 

HNOs to pH<2 

None Required 

.None Required- 

NaOH to ~ H > l 2  

Ice 

Ice 

IC0 
H2S04 to pHc2 

IC0 

H2S04 to p H < t  

IC0 
HZS04 to pHc2 

Ice 

Ice 
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6 

28 Dave from date 
of collection 

28 Days 

14 Days 

14 Days 

28 Day8 

28 Days 

28 Daw- 

14 Dave from date 
of collection 
28 Days 

24 Hm. 

28 Days 

28 Day8 

14 Days 

48 h. 

48 h. 
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APPENDIX 5.2, Continued 

RECOMMENDATION FOR SAMPLING AND PRESERVATION OF WATER SAMPLES 
ACCORDING TO  MEASUREMENT(^) 

Mesrurement 

D h l v e d  Oxygen 
Probe 

Winkler 

Phorphonu 
Orthophorphate, 
D h l v a d  

Hydroly sable 

Totd, 
D h i v a d  

Silicia 

Sulfate 

Sulfide 

Sulfite 

Oruaniu 

BOD 

COD 

Volumr 
Raquirement 

fm liter) 

so0 

so0 

60 

60 

60 

60 

60 

60 

60 

Prewnative 2 Container 

G bottle and top None bquimd 

G bottle and top 
and rtom in dark 

Fix OMite 

Filter omite 
Ice 

IC8 
H2S04 to  pH<2 

Filter on rite 

H2S04 to  pH<2 
Ice 

P only Ice 

P,G Ice 
add 2 m Liter 
sinc acetate plur 
NaOH to pH >Q 

Oil k G r e w  loo0 P,G 
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6 -&gg 

Andyw 
Immediately 

8 H o w  

48 Hr8. 

28 Day8 

24 Hr8; 

28 Days 

28 Day8 

7 Days 

Andyw 
Immediately 

Ice 48 Hrs. 

Ice 28 D a y  
H2S04 to  pH<2 

Ice 28 Days 
H2S04 to pH<2 
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APPENDIX 5.2, Continued 

RECOMMENDATION FOR SAMPLING AND PRESERVATION OF WATER SAMPLES 
ACCORDING TO MEASUREMENT(’) 

Measurement 

Organic Carbon 

Phenolics 

Cyanide 

Coliform, Fecd and 
T o t d  

Oil and G m a ~  

Phenolr 

T o t d  Organic Halogen 
and Purgeable ammatics 

Purgeable aromatics 

Acrolein and 
suylonitrile 

Phenolr 

Volume 
Requirement 

fm liter) 

26 

600 

lo00 

250 

lo00 

lo00 

. -  ... . 

40 

10 

lo00 

lo00 

Mound Plant ER Program SOPI 
Draft 

2 Container 

P ,G 

G only 

P,G 

P,G 

G 

G, Teflon-lined 
Cap 
. - - - - -~ . 

C ,  Teflon-lined 
v id  rsptum 

GI Teflon-lined 
mptum 

G, Teflon- 
lined wptum 

C ,  Tenon- 
lined cap 

Holding 
T i m  6 

~ r e s e r v a t i v e ~ ’ ~  - 
Ice 28 Day8 

H2S04 or HCl to pH<2 

Ice 
H2S04 to pH<2 

Ice 
40% NaOH to pH>12, 
0.6 g hcorb ic  Acid 

Ice 
Sterile 

Ice 
H2S04 to  pH<2 

IC0 

. -  

Ice 
0.008% Na2S20s 6 

HCI to  DH<2 

IC0 
O.ooS% Na2S203 6 

BCI to DH<Z 

M i o n  1 
May 1991 

Ice 
0.008% Na2S20s 6 

HCI to  pH<2 

IC0 
0.008% Na2S20s 6 

28 Days 

14 Dave. from date 

of collection 

6 Hm. 

28 Dayr 

7 Day8 until 
extraction; 
40 Days after 
extraction 

7 Dave. 

14 Davs 

7 Davs 

14 Davs 

14 days 

7 days until 
extraction; 40 
days after 
axtraction 

SOP 1.4 
Page 16 



APPENDIX 5.2, Continued 

RECOMMENDATION FOR SAMPLING AND PRESERVATION OF WATER SAMPLES 
ACCORDING TO MEASUREMENT(') 

Memurement 

Bemindines 

Volume 
Requirement Holding 

6 T m  fm liter) Container  native^" - 2 

loo0 m liter GI Teflon- Ice 7 Days until 
lined cap 0.008% Na2S20: extraction; 40 

days after 
extraction 

Phthalate esters loo0 m liter 0,  Teflon- 
lined cap 

Nitmraminea loo0 m liter C, Teflon- 
lined cap 

Nitroaromatics and loo0 m liter G,  Teflon- 
bphorone lined cap 

Polynuclear aromatic loo0 m liter 0,  Teflon- 
hydrocarbons lined cap 

Haloathen 

chlorinated 
hvdroclvbons 

TCDD 

loo0 m liter G ,  Taflon- 
l i e d  cap 

loo0 m liter GI Teflon- 
lied cap 

loo0 m liter 0 ,  Teflon- 
lined cap 

Mound Plant ER Program SOP8 
DMft 

Ice 7 Days until 
0.008% Na2S20: extraction; 40 

days after 
extraction 

Ice 7 Days until 
stom in dark extraction; 40 
0.008% N a 2 S 2 0 2  days after 
attraction 

Ice 

IC. 

Ice 

Ice 

Ravision 1 
May 1991 

7 days until 
extraction; 40 
days after 
axtraction 

7 days until 
extraction; 40 
days after 
extraction 

7 days until 
extraction; 40 

days after 
attraction 

7 days until 
axtraction; 40 
days after 
extraction 

7 days until 
extraction; 40 
days after 
extraction 

SOP 1.4 
Page 10 



APPENDIX 5.2, Continued 

RECOMMENDATION FOR SAMPLING AND PRESERVATION OF WATER SAMPLES 
ACCORDING TO MEASUREMENT(') 

Mearurement 

Peaticidea Testa 

Paticidem 

Radiolomcal Testa 

Alpha, beta and 
radium 

Volume 
Ftequirement 

2 Im liter) Container 

lo00 m liter C, Teflon- 
lined cap 

lo00 m liter 

Tritium 26 m liter C 

Isotopic Uranium 600 m liter P 

Sr-90 lo00 m liter P 

Holding 
6 ~reservative'*~ 

Iw 7 daw from d ate Of. 

collection until axtrac- 
tion; 40 day1 after 
extraction 

HNOs to pH<2 6 mor. 

None 

HNOs to p H 4  

HNOs to pH<2 

No limit 

6 moa. 

6 mor. 

- _ _  _ _  - -. _ _  _ _  _ _  

'More specific instructioxu for pnnervation and sampling a m  found with each pmcedum dencribad in thm manual. A general 
diacwaion about rampling water and indwtrid wantewater may be found an ASTM, Part S1, p. 72-82 (1976) Method D- 
S370. 

2Plartic (P) or GIM~ (G). For metals, polyethylene with a polypropylene cap (no liner) b preferred. 

sSample preservation rhould be performed immediately upon rample collection. For compoaite ramplea, each aliquot rhould 
be preserved at the tima of collection. When u e  of an automated ramph maha it impouible to prewne each aliquot, then 
ramplea may be preserved by keeping cool at 4OC until compoaiting and sample splitting b completed. 

'When any rampla L to be rhipped by common carrier or sant through the United S ta tu  mails, it mwt comply with the 
Department of Tramportstion Hruardour Mater ih  Regulationr (49 CPR Part 172). The pemn offering materid for 
tranrportation ir rarpoarible for emuring compliance. For the preservation requiremantr of Table 1, the Office of Hasardow 
Materials, Materib Transportation Bureau, Department of Trannportation har determined that the Hasardow Materials 
Regdatioxu do not apply to the following materid: Hydrochloric acid (HCL) in water rolutiona at concentratioxu of 0.080% 
by weight or Ian, pH about 1230 or Ian. 

'Samplem rhould be a n d y d  M moon M porrible after collection. The times lirted are the maximum t ima that ramplea may 
be held before andyru and rtill comidemd valid. Samplea may be held for longer p e r i d  only if the permitted, or 
monitoring laboratory, har data on fde to show that the apacific t y p  of ramplem under atudy are stable for the longer time 
and hm received a variance from the regiond adminiatrator. Some ramplar may not be stable for a rhorter time, if 
knowledge sxistr to rhow it b necwary to maintain rample rtability. 

'Should only be wad in the presence of m i d u d  chlorine. 

Mound Plant ER Program SOPI 
Draft 

M i o n  1 
May 1991 

SOP 1.4 
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APPENDIX 5.2, Concluded 

RECOMMENDATION FOR SAMPLING AND PRESERVATION OF WATER SAMPLES 
ACCORDING TO MEASUREMENT(') 

'Maximum holding time in 24 h o w  when ruffide u present. Optiondly, all ramplar may ba teated with lead acetate paper 
Mora the pH adjurtment in order to determine if sulfide u p m n t .  If sulfide ir present, it can ba removed by 

the addition of cadmium nitrate powder until a negative rpot teat t obtained. The rarnple t filtered and then NaOH in 
added to pH 12. 

8Samplea rhould ba filtered immediately omite before adding preservative for d ~ l v e d  met&. 

'For ramplar from nonchlorinated drinking water rupplia, concentrated H2S04 rhould be added to lower rample pH to lau 
than 2. The #ample rhould be analysed within 14 dayr. 

Mound Plant ER Program SOPI 
D d t  

Reviaion 1 
May 1991 

SOP 1.4 
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APPENDIX 5.3 

SAMPLING AND PRESERVATION PROCEDURES FOR RCRA GROUNDWATER 
DETECTION MONITORING' 

Recommended MlutimWl Minimum Volume 
Pfunmetec Container Jhwrvativq -T ime Jbauirad for Analvrir b 

Indicatols of Groundwater ContaminationC 

PH T,P,G Field determined None 26 m liter 

sp.cific 
conductance T,P,G Field determine None 100 m liter 

TOC G, amber, T-lined Ice 28 dayr 4 x 16 m liter 
cap" HCI to  pH<2 

TOX G, amber, T-lined Ice, add 7 day1 
mpta or cap. 1.1M sodium 

rultite 

4 x 16 m liter 

Groundwater Quality Chancteriatiu 

6 m o n t h  200 m liter Field acidiTied 
to pH <2 with HNOg 

Phenols G Ice/H2S04 to pH <2 28 dayr 500 m liter 

Sulfate Ti Pi G Ice 28 dayr SO m liter 

EPA Interim Drinkinn Water Chsrcrcteriatica 

Mound Plant ER Program SOPI 
D r d t  

T o t d  Metal. 
Field acidified to 

pH c 2  with HNOQ 

Diaaolved Met& 
1. Field filtration 28 davr 

(0.46 micron) 
2. Acidify to pH <2 

with HNOQ 
6 monthn 

Revirion 1 
May 1991 

6 montha lo00 m liter 

lo00 m liter 

SOP 1.4 
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APPENDIX 5.3, Continued 

SAMPLING AND PRESERVATION PROCEDURES FOR RCRA GROUNDWATER 
DETECTION MONITORING' 

Recommended 
b Parameter Container 

Fluoride TI p 

Nitrate/ T, PI G 
Nitrite 

Endrin TI G 
Lindane 
Methoxychlor 
Toxaphene 
2,4 D 
2,I.S TP S i l v a  

Radium PI 
G m n  Alpha 
G m u  Beta 

Coliform PPI c ( r t e r i l i d )  
backria 

Cyanide PI c 

Oil and c only 
crew 

Semivoiatilo, TI 0 
nonvolatile 
0rg.aiU 

Volatilea C ,  T - h d  

Mlurimum Minimum Volume 
Prawnat  ive Holdinn Time Retauired for Analvrir 

IC0 28 daya 300 m liter 

Ice/H2S04 to  pH c 2  14 day# 1000 m liter 

Ice 7 dayr 2000 m liter 

Pidd acidified to  6 month. 1 w o n  
pH <2 with HNOQ 

Ice 6 h o w  200 m liter 

Other Groundwater Characteriatia of Intereat 

Ice, NaOH to  14 dam from date 500 m liter 
pH >12. 0.6 g of collection 
worbic  acid f 

IC. H2S04 to  28 daya 
pH <2 

100 m liter 

7 daw trom d ateof 
collection until axtrac- 
tion: 40 dam to 

60 m liter 

WldYrk 

IC0 7 dam 60 m liter 
Ica .nd 14 days 
HCl to  DHC2 

k e m n c a r :  
Teat Msthodr for Evaluation Solid Waste - Phyrical/Chemical Methodr. SW-846 (2nd edition, 1982). 
Methods for Chemical Analvrir of Water and Wasta, EPA-600/4-79420., 
Standard Methods for the Examination of Water and Wastewater, 16th edition (1985). 

Mound Plant ER Program SOPS 
D d t  

Revision 1 
May 1991 
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APPENDIX 5.3, Concluded 

SAMPLING AND PRESERVATION PROCEDURES FOR RCRA GROUNDWATER 
DETECTION MONITORINGa 

bContainer ~ ~ p s r :  
P = Plastic (polyethylene) 
G = Glau 
T = Fluorocarbon r e a h  (PTPE, Teflon, FEP and PPA) 
PP = Polypropylene 

'Bawd on the requiremanta for detection monitoring ( 286.93). the ornar/oporstor murt collect a sufficient volume of 
groundwater to allow for the ~ d y &  of four wparate repticatas. 

dShipping containerr (coaling cheat with ice or ice pack) rhould be certified aa to tho 4'C temperature at the time of sample 
placement into these containerr. Prswnation of ramplea m q u k  that the temperature of collected ramplea be adjusted to 
4'C and maintained at 4 'C upon placement of sample and during rhipment. Field personnel will check the temperature in 
the container at the tima of shipping and ice the ramplea to maintain a cool temperature during rhipment. Maximum- 
minimum themmetera can be placed into the rhipping cheat to record temperature h i t o y .  Chain-of-custody formr will 
include the temperature in the container at the time of shipment and delivery at the laboratory in addition to in-tranrit 
(maximum) temperature, if available. 

%o not allor any h a d p a c e  in the container. 

'Urn mcorbic acid only in the presence of oxiduing ngentr. 

gMaximum holding time u 24 hourr when rulfide ir present. Optionally, all ramplea may be teated with lead acetate paper 
before the pH adjurtmant in order to determine if rulfide u present. If sulfide u p m n t ,  it can be removed by addition of 

cadmium nitrate powder until a negative rpot teat u obtained. The rample u fiitered and then NaOH u added to pH 12. 

Mound Plant ER Program SOP8 
Draft 

Rsvirion 1 
May 1991 
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APPENDIX 5.4 

ANALYSIS PLAN FOR SOIL/SEDIMENT SAMPLES 

&alYb Method 

Volatile Organice lbf. 2 

Base/Neutrd/Acid Ref. 3 
Extractable Organice 

Organochlorine Ref. 4 
Peaticide/PCB 

TAL Inorganic' Ref. 6 

Sample 
Container 

40-ml vial (2) 
w/Teflon-lined 
silicon rubber 
septum 

A m b e r G , f L  

Amber GI I L 

P, G. 1 L 

N o n - U  Met& 

%activity 

Chloride 

sullate 

Nitrate 

Cyanide 

Hexavalent Chromium 

s w -846 PI 0, I L 

Ra. 0 Amber G 

EPA ~ 0 0 . 0 ~  G , I L  

EPA SOO.Os G, 1 L 

EPA ~ 0 0 . 0 ~  G , I L  

lbf. 1 G, 1 L 

S.M. s12b4 G, 1 L 

Sample 
-lp) 

6 

IO-so 

IO-so 

200 

200 

--- 
20 

20 

20 

200 

100 

Holding 
Pmaenationa 

Ice 

Ice 

Ice 

Ice 

Ice 

Ice 

Ice 

Ice 

Ice 

Ice 

Ice 

14 from date of 
of collection 

I80 
Mercury = 

of collection 
180 

- 12 

'Indudea cesium, molybdenum, and mtrontium, which am n o n - U  metah, but am analysed wing the same methoda. 

'Extract within 7 dam from date of collection; analyru within 40 dayr of extraction. 

SSoil/radiments will be leached with Laboratory h a g e n t  Water (20 g mil to 60 ml water) and water extract analysed 
Uring p m c e d m  in "Math& for Chemical Analysu of Water and Wastes," 1983; EPA 600/4-79-020. 

4Soil/e.ediment will be leached with Laboratory Reagent Water (6 g moil and 100 ml of water) by shakiing for 2 houn, 
the water extract filtered and subsequently andysad. Thin in in accordance with method 312B in Standard 
Examination of Water and Wastewater, 16th Edition. 

and 
Methoda for 

*The FSP or WP ri l l  define the actual suite of parametem to be analysed for specific nunplea. 

. .  

Mound Plant ER Program SOPS 
D d t  

Revinion 1 
May 1991 
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APPENDIX 5.4, Continued 

ANALYSIS PLAN FOR SOIL/SEDIMENT SAMPLES 

Method References 

Ref. 1. Method 9010 - "Test Methods for Evaluating Solid Wastes," Office of Solid Waste 
and Emergency Response, Washington, DC 20460, Revised September 1986. 

Ref. 2. Method 8240 - "Test Methods for Evaluating Solid Wastes," Office of Solid Waste 
and Emergency Response, Washington, DC 20460, Revised September 1986; 

Ref. 3. Method 8270 - "Test Methods for Evaluating Solid Wastes," Office of Solid Waste 
and Emergency Response, Washington DC 20460, Revised September 1986. 

Ref. 4. Method 8080 - "Test Methods for Evaluating Solid Wastes," Office of Solid Waste 
and Emergency Response, Washington, DC 20460, Revised September 1986. 

Ref. 5. Method 6010 or 7000 Series Methods - "Test Methods for Evaluating Solid Wastes," 
Office of Solid Waste and Emergency Response, Washington, DC 20460, Revised September 
1986. 

Ref. 6. Method 9010, 9030 - "Test Methods for Evaluating Solid Wastes," Office of Solid 
Waste and Emergency Response, Washington, DC 20460, Revised September 1986. 

Ref. 7. Method 1310 - "Test Methods for Evaluating Solid Wastes," Office of Solid Waste 
and Emergency Response, Washington, DC 20460, Revised September 1986. 

- - -  _ _  - 

a 
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waste TYW 

Photosensitive 

1000 or 
2000 m liter 

W M W  

Pesticide 
hydrocarbon 
chlorinated 
hydrocarbons 
petroleum 
dutillates 

Strong alkali or 
hydrofluoric 
acid 

Soli& (sludge, 
mila, and grcmdar) 

APPENDIX 5.5 

SAMPLE CONTAINERS FOR WASTE 

Recommended 
Container 

Amber HDPE or 
amber glau 
espr with Teflon 
l i nw for glarr 
bottler 

Wide-mouth 
borosilicate 
glau bottler 
1000 or 2000 m liter 

HDPE bottles 
wide mouth 
1000 or 2000 m liter 

HDPE bottles, 

1000 m liter 

Borosilicate 
glau bottles 
1000 or 2000 m liter 

S-os, wide-mouth 
glau bottle 

Clorum 

LPE capo for HDPE 
bottles; Bakelite 

Bakelite capo with 
Teflon liner 

LPE capo 

LPE capo 
wide mouth 

Caps with Teflon 
liner 

Bakelite capo with 
Teflon linelr 

Waste character- 
isation per 
40 C F R - P d  201 

Waste character- 
isation par 
40 CFR-Part 261 

Waste chakter-  
isation par 
40 CFR-Part 201 

Waste character- 
isation par 
40 CFR-Part 261 

Waste character- 
isation per 
40 CFR-Part 201 

Waste character- 
isation par 
40 CFR-Part 201 

Mound Plant ER Program SOP# 
D r d  

Ravirion 1 
May lQQl 
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APPENDIX 5.6 

CONTAINERS FOR AQUEOUS WASTE SAMPLES 

Analvte 
Sample SEUlple Holding 
Container - Volume Preservation Time I davr 7 

- TCL Volatile 40 m liter vial (2) 40 m liter HCI 14 from date 
pH<2 with E of collection 

- TCL Base/Neutd/Acid' Amber GI 1L 1 L  IC. r/r& 

TCL Pmticide/PCB Amber GI 1L 1 L  IC. & 
180 
IMercurv = 
28 davr from date 
of collection) 
180 

1 L  pH<2,r/HNOs 6 Inorganic2 P,G, 1L 

pH<2,w/HNOs 6 Non-TAL Metalr P,G, 1L 1 L  

Cyanide 

PH' 

Sp. Conductivity 

Temperature 

Dh. Oxygen 

TDS 

9 

_ _  

TSS 

Totd  Phaphate  

Chloride, SdfStO 

Carbonate/Bicarbonate 

Nitrate 

Hexavalent Chromium 

4 

P,G, 1L 

P,G 

P,G 

P,G 

G 

P,G 1L 

P,G 1L 

P,G, 1L 

PIG, 1L 

P,G, 1L 

P,G, 1L 

P,G, 1L 

0.SL pH>12,w/NaOH 14 from date 
of collection 

N/A None Field MOM. 

N/A 

N/A 

N/A 

0.1 L 

0.1 L 

1L 

1 L  

1 L  

1L 

1 L  

None 

None 

Nom 

IC0 

Ice 

6 Ice, p H c 2  

Ice 

IC0 

IC0 

Ice 

Field MOM. 

Field Mean. 

Field MOM. 
. _  

7 

7 

28 

28 

14 

2 

2 

'The HSI Blw/Neutral/Acid fractiom analytical parameterr are the TCL mnivolatiles. 
21ncludes Caium, Molybdenum, and Strontium, which are non-TAL met&, but are andywd urhg the anme math&. 
'Field Measuremanta. 
'Theam are reported as carbonate and bioearbonate dkalinity. 
'Seven davr from date of collection to  extraction; analyria within 40 days of extraction. 
6 E a m p l e s  with the exception of t h w  for total met& will be fdterad within 4 h o w  of rample collection and 

:All sample8 wilt be kept at 4OC after arrival at the laboratory. 
pmsenativea added to  the filtrate M rpecified. 

The FSP or WP will define the actual ruite of parametera to  be c m a l y d  for rpccific samples. 
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APPENDIX 5.7 

ANALYSIS PLAN FOR SOIL/SEDIMENT/WASTE SAMPLES. 

Sample Sample 
Analvte Container Volume(g) Premnatiom 

Holding 
Timetdaysl 

TCL Volatile 40 m liter vial (2) 5 

Bam/Neutd/Acid' Ambar G, 1 L 10-so 

Particide/PCB A m b a r G , l L  10-so 

PIG, 1 L 200 

N o n - U  Metah PIG, 1L 200 

2 TAL Inorganic 

Reactivity Amber G 100 

TCLP Amber G 100 

Chloride G,  1 L~ 20 

Sulfate G, 1 L~ 20 

Nitrate G. 1 L' 20 

Cyanide G , l L  200 

Hwmvdent Chromium G, 1 L6 200 

Ice 

IC0 

Ice 

Ice 

Ice 

Ice 

Ice 

Ice 

Ice 

Ice 

Ice 

Ice 

14 from date 
of collection 

180 

180 
IMercurV = 
28 days from date 
of collectionl 

14 days 

- 12 

1 

'The HSI B-/Neutral/Acid fractions analytical panmetem are the TCL d v o l a t i l a r .  
'Indudea Ceaium, Molybdenum, and Strontium, which are non-TAL metedo. 
'Extract within 7 dam from date of collection; andyak within 40 dam of extraction. 
' S o i l / h b  rill be leached with laboratory reagent rater (20 g roil to  SO m liter water) and water axtract a n d y d  
wing referenced procedure. Procedure reference: Mcthodr for Chemical Andyak of Water and Wartar, 198s; EPA W / 4 -  
79-020. 
5 S o i l / d i n t  will be leached with laboratory reagent water (6 g roil and 100 m liter of ra te r )  by shaking for 2 h o w .  

The water extract k filtered and subsequently a n a l y d .  Thir k in accordanw with method Sl2B in Standard Methodr 
for Examination of Water and Warteratar, 15th Edition. 
The FSP or WP Sampling Plans will define the actual suite of parametern to  be a n a l y d  for specific ramplw. 
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APPENDIX 5.7, Continued 

ANALYSIS PLAN FOR SOIL/SEDIMENT/WASTE SAMPLES 

Method References 

Ref. 1. Method 9010 - "Test Methods for Evaluating Solid Wastes," Office of Solid Waste 
and Emergency Response, Washington, DC 20460, Revised September 1986. 

Ref. 2. Method 8240 - "Test Methods for Evaluating Solid Wastes," Office of Solid Waste 
and Emergency Response, Washington, DC 20460, Revised September 1986. 

Ref. 3. Method 8270 - "Test Methods for  Evaluating Solid Wastes," Office of Solid Waste 
and Emergency Response, Washington, DC 20460, Revised September 1986. 

Ref. 4. Method 8080 - "Test Methods for Evaluating Solid Wastes," Office of Solid Waste 
and Emergency Response, Washington, DC 20460, Revised September 1986. 

Ref. 5. Method 6010 or 7000 Series Methods - "Test Methods for Evaluating Solid Wastes," 
Off ice of Solid Waste and Emergency Response, Washington, DC 20460, Revised September 
1986. 

Ref. 6. Method 9010 or 9030 Series Methods - "Test Methods for  Evaluating Solid Wastes," 
Off ice of Solid Waste and Emergency Response, Washington, DC 20460, Revised September 0 1986. 

- Ref. 7. Method 1310 - "Test Methods -for Evaluating Solid Wastes," Office of Solid Waste 
and Emergency Response, Washington, DC 20460, Revised September 1986. 

- - 
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STANDARD OPERATING PROCEDURE 1.5 

GUIDE TO THE HANDLING, PACKAGING, AND SHIPPING OF SAMPLES 

1. PURPOSE 

To provide a general guide for packaging and shipping samples of environmental and 
hazardous materials to the laboratory. In addition, instructions are provided to select the 
correct category for packaging and shipping samples of unknown contents. 

2. DISCUSSION 

The Field Sampling Plan (FSP) or Work Plan (WP) provides information concerning the 
scope and details of a specific operation. Refer to the FSP or WP for the type of samples 
to be collected and the destination for  the samples. This SOP describes the procedures 
used by the ER Program technical assistance subcontractor when handling, packaging, and 
shipping samples. Other procedures or requirements used by installation subcontractors 
must conform to this SOP. The transportation of samples must protect the integrity of the 
sample and prevent any detrimental effects from the potentially hazardous nature of the 
samples. 

Samples collected at  a site are classified as environmental or hazardous material samples. 
In general, environmental samples a re  collected from streams, farm ponds, small lakes, 
wells, and offsite soils that are not expected to be contaminated with hazardous materials. 
Samples of onsite soils or water and materials collected from drums, bulk storage tanks, 
obviously contaminated ponds, impoundments, lagoons, pools, and leachates from 
hazardous waste sites are considered samples of hazardous materials. A distinction must 
be made between the two types of samples for two reasons. 

1. The appropriate Department of Transportation (DOT) or International Air 
Transport Association (IATA) procedures for the transportation of samples 
must be determined. If there is any doubt, a sample should be considered 
hazardous and shipped accordingly. 

2. The health and safety of laboratory personnel receiving samples must be 
protected. Special precautions are used at  laboratories when samples that are 
not environmental are  received. 

Hazardous materials defined by the transportation regulations contained in 49 CFR 
(Subchapter C, Part 171) or the current edition of IATA regulations for dangerous goods 
(Sections 3 and 4) should be shipped only by the method of transportation specified in 
these regulations. Overnight shipments by air  (Federal Express, for  example) are  
governed by the IATA regulations. Transportation of hazardous materials exclusively by 
surface route is governed by the requirements of 49 CFR. This operating practice ensures 
compliance with the appropriate regulations and a t  times requires the implementation of 
packaging instructions that are more conservative and stringent than those required by 
regulation. Employees should be aware that regulatory bodies with jurisdiction have the 
authority to levy substantial fines and penalties to violators. Failure on the part of any 
employee to follow the requirements of these procedures is cause for disciplinary action, 
including discharge. 

0 
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This SOP provides general guidance for 'packaging, marking, labeling, and shipping 
samples of environmental and hazardous materials and should not be misconstrued as the 
equivalent of or replacement for  the DOT or IATA regulations. When shipping any 
potentially hazardous samples, the DOT regulations (49 CFR 171-178) and IATA 
regulations must be followed. This SOP should be used in conjunction with DOT and 
IATA regulations and advice from the freight carrier to ensure that all regulations 
governing transportation are being followed. 

Any questions about the instructions for shipping environmental samples or hazardous 
materials in this SOP should be directed to the subcontractor's health and safety officer, 
who provides technical assistance to the ER Program. 

3. PROCEDURES 

3.1. Associated Procedures 

Before every operation, SOPs 1.1-1.10 must be reviewed. These SOPs contain information 
on the performance of field activities. They should be consulted for  specific information 
on equipment and supplies; sample collection, preservation, packaging, and shipping; 
decontamination procedures; and documentation requirements. Procedures directly 
associated with this SOP are listed below. 

SOP No. SOP Title 

1.1 General Instructions for Field Personnel 

1.3 Sample Control and Documentation 

1.4 Sample Containers and Preservation 

1.6 General Equipment Decontamination 

3.2. Preparation 

3.2.1. Office 

A. Review the FSP or WP and SOPs listed in Section 3.1. 

B. Coordinate schedules/actions with the installation staff. 

C. Obtain appropriate permission for property access. 

D. Notify the analytical laboratory of sample types, the number of samples, and the 
approximate arrival date. 

E. Contact the carrier that will transport samples to obtain information on 
regulations and specifications. 

3.2.2. Documentation 

A. Obtain a logbook from the QA officer. 

B. Obtain a sufficient number of the appropriate ER Program data collection forms 
(see INDEX TO SOPs). 
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C. Consult the ER Program data administrator for a current list of information 
management codes, location IDS, and sample numbers used in the completion of 
data forms. 

3.3. Operation 

Procedures for shipping samples under DOT and IATA regulations are provided in 
Appendixes 5.1 through 5.4. The following step-by-step procedure will ensure that all 
applicable requirements for classifying, packing, marking, labeling, and documenting 
samples can be met. 

A. 

B. 

C. 

D. 

E. 

H. 

I. 

Determine the correct technical name or composition of substances that might be 
in the samples. Check to see if the substance is forbidden on aircraft. Section 1 
of the IATA regulations for dangerous goods contains a list of the substances that 
cannot be transported by air. 

All samples must be transported by cargo aircraft or land transport. See 
Appendixes 5.1 through 5.4 for the appropriate DOT and IATA requirements. 

Consult the DOT or IATA references to select the appropriate shipping container 
and packing material. 

Prepare the consignment according to relevant requirements. 

Ensure that all appropriate markings are printed on the packages and labels are 
attached. 

Make any appropriate advance arrangements with the carrier and - - obtain - - - . - current - - . . . - - - - 

informatiohabout-regulations and specifications that might affect the shipment. 

Prepare the cargo airbill, complete, and sign the appropriate declarations for 
transporting dangerous goods. 

Deliver the shipment to the local office of the freight carrier or arrange for a 
pickup a t  the site. Do not seal the container until the freight carrier is satisfied 
that the internal packaging meets all applicable regulations. 

Ensure that all chain-of-custody procedures are  observed. The copy of the bill of 
lading form will be retained as evidence of the chain-of-custody transfer. 

3.4. Postoperation 

3.4.1. Field 

A. When transferring the samples, have the transferee sign and record the date and 
time on the Custody Transfer Record/Lab Work Request form (see SOP 1.3, 
Sample Control and Documentation). Custody transfers made to a sample 
custodian in the field should account for  each sample, although samples may be 
transferred as a group. Every person who takes custody should fill in the 
appropriate section of the Custody Transfer Record/Lab Work Request form. 
Minimize the time of possession. 

B. The field custodian is responsible for properly packaging and dispatching samples 
to the appropriate laboratory. This responsibility includes completing, dating, 
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and signing the appropriate portion of the Custody Transfer Record/Lab Work 
Request form. When samples of hazardous materials are shipped to a laboratory, 
provide advance notice. 

C. Verify that all sample bottles have been correctly identified and labels include 
necessary information (for example, location, time, and date). 

3.4.2. Docu mentation 

A. Complete logbook entries, verify the accuracy of entries, and sign/initial all 
pages. 

B. As in any other activity that may be used to support litigation, regulatory 
agencies must be able to provide the chain of possession and custody of any 
samples that are offered for evidence or that form the basis of analytical test 
results introduced as evidence. Written procedures must be available and 
followed whenever samples for  evidence are collected, transferred, stored, 
analyzed, or destroyed. The primary objective of these procedures is to create an 
accurate, written record that can be used to trace the possession and handling of 
the sample from the moment of its collection through analysis and the 
introduction as evidence. 

A sample is in someone’s custody under any of the conditions listed below. 

- It  is in one’s actual possession. 

- It is in one’s view (after being in one’s physical possession). 

- It  is one’s physical possession and then locked up so that no one can 
tamper with it. 

- It is kept in a secured area that is restricted to only authorized 
personnel. 

C. Send all packages to the laboratory with the Custody Transfer Record/Lab Work 
Request form and other pertinent forms. Retain a copy of these forms a t  the 
originating office (either carbon or photocopy). Register mailed packages with a 
return receipt requested. For packages sent by common carrier, retain receipts as 
part of the permanent chain-of-custody documentation. Pack samples to eliminate 
the possibility of breakage during shipment. Seal or lock the package so that any 
tampering can be readily detected. 

D. Additional guidelines for chain of custody, a sample of the form, and instructions 
for  completing the Custody Transfer Record/Lab Work Request form are  
included in SOP 1.3, Sample Control and Documentation. 

3.4.3. Office 

A. Deliver original forms and logbooks to the site manager for  technical review. 
He/she will review, sign forms, and transmit to the document control officer 
(copies to the files) for eventual delivery to the Department of Energy. 

B. Contact the analytical laboratory to ensure that samples arrived safely and 
instructions for sample analyses are clearly understood. 
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APPENDIX 5.1 

ENVIRONMENTAL SAMPLES 

A. Environmental Samples 

Environmental samples may be packaged and shipped according to the following 
procedures. 

B. Packaging 

Before any samples are placed in their final shipping containers, the exterior of 
the sample containers should be wiped clean with a damp cloth. Environmental 
samples must then be packaged according to the following procedures. 

1. Place sample container, properly labeled a nd with a chain-of-custodv sea 1 on 
a sealed lid, into a polyethylene bag and seal the bag. 

2. Place sample in a fiberboard container approved by the Department of 
Transportation (DOT) or picnic cooler. 

3. Pack container with enough noncombustible, absorbent cushioning material to 
minimize the possibility of breakage and absorb any materials that may have 
leaked from the sample jars. Vermiculite is recommended. 

4. If there are multiple samples, be sure there is sufficient cushioning material 
between the sample containers (each in its individual polyethylene bag) to 
prevent breakage from dropping or severe shock. 

5. Sealed bags of ice are packed with the samples to obtain 4's. 

6. TaDe a sea led olastic ban co ntainine: the comdeted c hain-of -custodv form to 
lhe inside of the shiooinn container lid. 

P 

I 7. 

8. 

Seal outside container with duct tape or strapping tape. 

On each s ide of the ShiDDinQ container. dace a s inned chain-of-custodv sea 1 
a t  the junction between the ShiDDinn container and lid. 

I 

C. Marking/Labeling 

Sample containers must have a completed sample identification tag (see SOP 1.3, 
Sample Control and Documentation), and the outside container must be marked 
Environmental Samolg. The appropriate side of the container must be marked 
This End Up, and arrow labels should be used accordingly. No DOT placards or 
labeling are required. Assure that all sample containers are labeled identically to 
labels on the shipping container. 

D. Shipping Papers 

No DOT or International Air Transport Association (IATA) shipping papers are 
required for environmental samples. 
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APPENDIX 5.1, Continued 

ENVIRONMENTAL SAMPLES 

E. Transportation 

There are no DOT or IATA restrictions on the mode of transportation for 
environmental samples. An overnight carrier is required. 

1 guidelines for water samDleS F. u d i t i o n a  . .  

Additional nuidelines for  the s hibment of water samD les is Riven in the TEGD, 
These include t he followinn act i v i t i e .  

1. When the samDles are Dlaced. in the ShiDDh? coo ler. record the internal 
ler on the chain-of-custodv form. emDerature of the coo 

To dete rmine the maximum and minimum temDerature during shiDment. 

f e m ~ e r a t u r e  range inside the ShiDDinn coo ler. 

2. 
ce a the rmometer that measures a nd records the maximum and minimum 

hain-of-custodv sea Is are Dresent on the cap  Make sure that sinned and dated c 
~ 

Qf eac h individual samDle co ntaine r and on the lid of the ShiDDinn cooler. 
3. 

4. The internal temDe rature of the ShiDDinn co ntainer will be measured usinn 
U r a t o r v  made t hermometer UDO n oDe ninn the coo ler at  t he contracted 

_ -  labora torv. 
' 

. . . ,.. -. 
I - .  
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APPENDIX 5.2 

SAMPLES OF HAZARDOUS AND RADIOACTIVE MATERIALS 

A. Samples of Hazardous Material 

Samples that are not environmental samples or samples known or expected to 
contain hazardous substances must be considered samples of hazardous material 
and transported according to the following requirements. 

If the hazardous material in the sample is known or can be accurately identified, 
it  is packaged, marked, labeled, and shipped according to the specific instructions 
for  that material described in the Department of Transportation Hazardous 
Materials Table (49 CFR 72.101) or the latest edition of the International Air 
Transport Association Dangerous Goods Regulations. 

B. SamDies of Radioactive Materials 

SamDles co ntainina greater than 2.000 DC i/a of anv radionuclide are considered 

followina the reauirements given in 49 CFR 173 for labelina and Dac kaninq, 
fi ri n n n r  i n l i m i  f r  v r l  
radionuclides co mmonlv encountered du ring investinations. The labelina and  

kaaina reauirements for  these cateao ries are niven in 49 CFR 172 subDa rts D 
and. 

to be radioactive materials bv DOT (49 CFR 173.403~) a nd must be s hiDDa 
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TABLE V.l 

RADIO ACT1 VE SAMPLE SH IPMENT REOUIREMENTS 

Radionuclide 

Tritium in rater 

49 CPR 
Reference Concentration Totd Quantity DOT C 1 w  

49 CPR 173.103(y) c2 pCi/L NA Environmental 

49 CPR 173.429 2 pCi/L to c1,ooO Ci/ UN2910 
1 x 10' pci/L P d W  (Limited 

quantity) 

Plutonium-2S8 in roil or other rolids 

o 

49 CFR 173.103(y) 0.002 pCi/g NA Environmental 

49 CPR 173.405 0.002 pCi/g to cw pCi/ UN2910 
49 CPR 173.429 0.1 pCi/g P d W  (Limited 

quantity ) 

49 CFR 17SS.103(n) 0.002 pCi/g to SO pCi to UN2912 

49 CPR 173.436 0.1 pCi/g 3,ooO pCi/ (LSA) 
P d W O  

Thorium-232 mil or other rolids 

49 CPR 17S.103(y) c0.002 pCi/g NA Environmental 

49 CPR 173.103 0.002 pCi/g to unlimited UN2910 
49 CPR 173.496 pCi/g (Limited 

quantity) 

Thorium-2SO in roil or other roliL 

49 CPR 173.103(y) c0.002 pCi/g NA Environmental 

49 CPR 173.103 0.002 pCi/g to <So pCi/ UN2910 
49 CPR 173.423 0.1 pCi/g PScfagO (Limited 

quantity) 

49 CPR 173.4OS(n) 0.002 pCi/g to SO pCi to UN2912 
49 CPR 173.496 0.1 pCi/g 3,ooO pCil  (LSA) 

. P d W  

%e package referr to the rhipmant cooler (not the ramph jw). 
DOT - U.S. Department of Transportation 
NA - not applicable 
LSA - lor-rpecifie activity 
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APPENDIX 5.3 

TRANSPORTATION OF UNKNOWN HAZARDOUS MATERIALS BY 49 CFR 

A. Transportation of Unknown Hazardous Materials by 49 CFR 

1. For samples of hazardous substances of unknown content that will be shipped 
by surf ace carrier under 49 CFR Transportation Regulations, the appropriate 
transportation category is selected through a process of elimination using the 
Department of Transportation (DOT) Hazardous Materials Classification 
system. While it is probable that most unknown samples of hazardous 
material shipped by field personnel will not contain radioactive materials or 
Poison A materials, i t  is essential for the following gradient hierarchy to be 
considered. 

2. If radiation survey instruments demonstrate (or reasonable probability exists) 
that the unknown hazardous sample is radioactive, the appropriate DOT 
shipping regulations for radioactive material must be followed. Contact the 
subcontractor's health and safety officer for ER Program technical assistance 
for specific details. 

3. If radioactive material is eliminated, the sample must then be considered to 
contain Poison A materials. DOT defines Poison A as an extremely 
dangerous, poisonous gas or a gas or liquid of the nature that a very small 
amount of gas (or vapor of the liquid) will be dangerous to life. Most Poison 
A materials are gases and would not be found in glass or drum-like 
containers. All samples taken from closed containers do not have to be 
shipped as Poison As. Based upon information available, judgment must be 
made as to whether a sample from a closed container is a Poison A. For 
specific instructions on the proper procedures for shipping Poison A, contact 
the subcontractor's health and safety officer for ER Program technical 
assistance. 

. 

4. If Poison A is eliminated as a shipment category, the next two classifications 
are flammable or nonflammable gases. Because an open container is not 
expected to contain a significant amount of gas, flammable liquid would be 
the next applicable category. After the categories of radioactive material, 
Poison A flammable gas, and nonflammable gas have been eliminated, the 
sample can be classified as a flammable liquid and shipped accordingly. 

5. These procedures would also suffice for shipping any other samples classified 
below Poison A in the DOT classification table. 

6. These procedures would also suffice for shipping any other samples classified 
below flammable liquids in the DOT classification table. 
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APPENDIX 5.3, Continued 

B. Shipment of Flammable Liquid by 49 CFR 

The following instructions apply to the shipment of a flammable liquid by rail 
car, truck, or other common carrier. 

1. Collect the sample in a glass or polyethylene container with a metallic, 
Teflon-lined screw cap. The container may be no larger than 16 fluid oz. 
To prevent leakage, fill  the container no more than 90% full. Mark the fluid 
level on the outside of the sample container. If an  air space in the sample 
container would affect  sample integrity (for example, the case of a volatile 
organics analysis vial), place that container within a second container to meet 
the 90% requirement. Before any samples are placed in the final shipping 
container, the exterior should be wiped clean with a detergent solution. 

2. Complete the sample identification tag (see SOP 1.3, Sample Control and 
Documentation) and attach it securely to the sample container. The sample 
identification tag should contain information needed to trace the sample to 
its point of origin and sample taker, as well as any quality assurance/quality 
control information. 

3. Seal the container and place it in a 2-ml-thick (or thicker) polyethylene bag 
with one sample in each bag. Position the identification tag so that it can be 
read through the bag. Seal the bag. 

4. Place the sealed bag inside a metal can and cushion i t  with enough 
3 -  noncombustible, absorbent material (for example, vermiculite) between the 
7 ,  bottom and sides of the can and bag to prevent breakage and absorb leakage. 

Pack one bag per can. Use clips, tape, or other positive means to secure the 
lid onto the can. 

5. Place one or more metal cans into a strong outside container (like a picnic 
cooler or a DOT-approved fiberboard box). Surround cans with 
noncombustible, absorbent cushioning material for stability during transport. 
Total sample volume in the picnic cooler or fiberboard box should not exceed 
10 gallons. A separate air  bill and shipping declaration must be processed for 
each container or combination of containers so that the total sample volume 
on any air bill will not exceed 10 gallons. 

C. Shipment by Land 

The following instructions apply for shipment of samples of hazardous material 
by car or truck (not by common carrier). 

1. The above instructions for flammable liquids will apply. ' 

2. Additionally, sample containers must be firmly secured so that they will not 
bounce against the sides of the vehicle during transit or in an accident. 
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APPENDIX 5.3, Continued 

3. Limit shipments to 1000 lbs or less. Under 1000 lbs, there are no placarding 
requirements under 49 CFR 172.504 (c) (1). 

D. Chain of Custody 

Include the Custody Transfer Record/Lab Work Request form (properly executed) 
in the outside container. It is also recommended to use chain-of-custody tape 
over each can lid. 

E. Marking and Labeling Samples Classified as Flammable Liquid 

1. Use abbreviations only where specified. 

2. Place the information listed below on each paint can. 

- Laboratory name and address 

- Flammable Liquid, N.O.S. UN 1993. The designation N.O.S, means not 
otherwise specified. Use an approved DOT label. 

3. Information placed on cans should also be placed on at  least one side of the 
outside shipping containers. If labelling is placed on more than one side, it 
must be attached to all visible sides. 

F. Shipping Papers for Samples Classified as Flammable Liquid 

Shipping papers must be provided for the shipment of all samples (including 
those transported by rental, government, company, or personal cars). 

G. Bill of Lading/Certification Statement 

Complete the bill of lading and sign the certification statement. If the carrier 
does not provide it, use a standard industry form. Provide the information listed 
below in the order listed. One form may be used for more than one outside 
container. 

- Flammable Liquid, N.O.S. UN 1993 

- Limited Quantity (or Ltd. Qty.) 

- Net weight or net volume (weight or volume may be abbreviated) just before 
or after the UN or ID number. 

- Further description (like Laborato rv SamD les) is allowed if it does not 
contradict required information. 
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APPENDIX 5.3, Concluded 

H. Transportation 

1. Transport samples of unknown hazardous material that are classified as 
flammable liquid by rented or common carrier truck or railroad, as 
appropriate. 

2. Do not transport by any air transport system. 
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APPENDIX 5.4 

TRANSPORTATION OF UNKNOWN HAZARDOUS MATERIAL BY IATA 

A. Transportation of Unknown Hazardous Material by International Air Transport 
Association (IATA) 

For samples containing unknown material that will be shipped by air carrier, the 
most appropriate classification in the IATA regulations is the classification of 
pthet reaulated substanceL In order to use this designation, the categories shown 
below must be eliminated. 

- Radioactive Materials 

- Poison A Materials 

- Flammable Gases 

- Nonflammable Gases 

B. Shipment of Other Regulated Substances 

The instructions below will apply for the shipment of other regulated substances 
by cargo-carrying aircraft, rail car, or other common carrier. 

1. Collect the sample in a glass or polyethylene container with a nonmetallic, 
Teflon-lined screw cap. The container may be no larger than 16 fluid 02. To 
prevent leakage, fill the container no more than 90% full. If an air space in 
the sample container would affect sample integrity (for example, the case of 
a volatile organics analysis vial), place that container within a second 
container to meet the 90% requirement. Before any samples are placed in the 
final shipping container, the exterior should be wiped clean with detergent 
solution. 

2. Complete the sample identification tag (see SOP 1.3, Sample Control and 
Documentation) and attach it securely to the sample container. The sample 
identification tag should contain information needed to trace the sample to 
its point of origin and sample taker, as well as any quality assurance/quality 
control information. 

3. Seal the container and place it in a 2-ml-thick (or thicker) polyethylene bag 
with one sample in each bag. Position the identification tag so that it can be 
read through the bag. Seal the bag. 

4. Place the sealed bag inside a metal can and cushion it with enough 
noncombustible, absorbent material (for example, vermiculite) between the 
bottom and sides of the can and bag to prevent breakage and absorb leakage. 
Pack one bag per can. Use clips, tape, or other positive means to secure the 
lid onto the can. 
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APPENDIX 5.4, Continued 

5. Place one or more metal cans into a strong outside container (like a picnic 
cooler or a DOT-approved fiberboard box). Surround cans with 
noncombustible, absorbent cushioning material for stability during transport. 
Total sample volume in the picnic cooler or fiberboard box should not exceed 
40 liters. 

C. Chain of Custody 

Include the Custody Transfer Record/Lab Work Request form (properly executed) 
in the outside container. It is also recommended to use chain-of-custody tape 
over each can lid. 

D. Marking and Labeling Samples Classified as Other Regulated Substances 

1. Use abbreviations only where specified. 

2. Place the information listed below on each paint can. 

- Laboratory name and address 
f ; ’  
E ’, - Other regulated substances, UN8027. Hazardous Class # 9 

3. Information placed on cans should also be placed on at  least one side of the 
outside shipping containers. If labelling is placed on more than one side, it 
must be attached to all visible sides. ”_  

, . e.,- 
L -  
a. 
e A .  4. 

5. 

Aircraft Onlv must be printed on all outside shipping containers. 

Print Laboratorv SamDleS and This End U p  or This Side U p  clearly on top of 
the outside shipping container. Outside containers also must contain the 

upward pointing arrows on all four sides of the container. 

. .  . statement b s ide  Packues to ComDlv with Prescribed Sbecificatiou . Put 

E. ‘Shipping Papers for Samples Classified as Other Regulated Substances 

Shipping papers must be provided for the shipment of all samples (including 
those transported by rental, government, company, or personal cars). 

F. Bill of Lading/Certification Statement 

Complete the bill of lading and sign the certification statement. If the carrier 
does not provide it, use a standard industry form. Provide the information listed 
below in the order listed. One form may be used for more than one outside 
container. 

- Other Regulated substances, UN8027 

- Class or Division # 9 

Mound Plant ER Program SOPI 
D d t  

Rsvirion 1 
May 1991 

SOP 1.6 
Pago 16 



APPENDIX 5.4, Concluded 

- Net weight or net volume (weight or volume may be abbreviated) just before 
or after the UN or ID number. 

- Further description (like Laboratorv SamDleS) is allowed if it does not 
contradict required information. 

G. Transportation 

1. Transport samples of unknown hazardous material that are classified as other 
regulated substances by rented or common carrier truck, railroad, express 
overnight package services, or other appropriate means. 

2. Do not transport by any passenger-carrying air transport system. Ship by air 
carriers that transport only cargo (for example, Federal Express). 
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STANDARD OPERATING PROCEDURE 1.6 

GENERAL EQUIPMENT DECONTAMINATION 

1. PURPOSE 

To describe methods for the decontamination of field equipment potentially contaminated 
during sample collection. 

2. DISCUSSION 

The Field Sampling Plan (FSP) or Work Plan (WP) provides information about the scope 
and details of a given operation. The FSP or WP also contains specifications for the use 
of decontamination agents, areas where decontamination will be performed, and quality 
assurance procedures to verify the effectiveness of the decontamination procedures. 
Decontamination is performed as a quality assurance measure and a safety precaution. It 
prevents cross-contamination among samples and helps maintain a clean working 
environment for  the safety of all field personnel. 

Decontamination is mainly achieved by rinsing with liquids that include soap or detergent 
solutions, tap water, deionized water, and methanol. Equipment is allowed to air dry 
after being cleaned or wiped dry with chemical-free cloths or paper towels. It can then 
be reused immediately. Steam cleaning should be used whenever visible contamination 
exists or for large machinery/vehicles. 

It is the primary responsibility of the site manager to assure that proper decontamination 
procedures are followed and that all waste materials produced are properly stored or 
disposed of. It is the responsibility of all personnel involved with sample collection or 
decontamination to maintain a clean working environment and ensure that contaminants 
are not negligently introduced into the environment. 

3. PROCEDURES 

3.1. Associated Procedures 

Before every operation, a review of SOPs 1.1-1.10 is necessary. These SOPs contain 
information on the performance of field activities. They should be consulted for specific 
information about equipment and supplies; sample collection, preservation, packaging, and 
shipping; decontamination procedures; and documentation requirements. Procedures 
directly associated with this SOP are listed below. 

SOP No. SOP Title 

1.1 General Instructions for Field Personnel 

1.7 Sampling for Removable Alpha Contamination 

6.4 Total Alpha Surface Contamination Measurements 

6.1 1 Beta-Gamma Radiation Measurements Using 
a Geiger-Mueller Detector 
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3.2. Preparation 

3.2.1. Office 

A. Review the FSP or WP and SOPS listed in Section 3.1. 

B. Coordinate schedules/actions with the installation staff. 

C. Obtain appropriate permission for property access. 

D. Assemble the equipment and supplies listed in Appendix 5.1. 

E. Notify the analytical laboratory of the decontamination blank sample and the 
approximate arrival date. 

F. Contact the carrier that will transport the sample to obtain information on 
regulations and specifications. 

3.2.2. Documentation 

A. Obtain a logbook from the QA officer. 

B. There are no forms required to document decontamination procedures and the 
degree of decontamination attained. 

3.2.3. Field 

A. Assemble containers and equipment for decontamination. 

B. Decontaminate all equipment before use. 

3.3. Operation 

The extent of known contamination determines the extent to which equipment must be 
decontaminated. If the extent of contamination cannot be readily determined, clean the 
equipment on the assumption that it is highly contaminated until enough data are  
available to allow an  accurate assessment of the level of contamination. 

Adequate supplies of rinsing liquids and all materials should be available. Perform 
decontamination in the same level of protective clothing as sampling activities unless a 
different level of protection is specified in the FSP or Health and Safety Plan. 

The procedure for  full  field decontamination follows. Any deviations from this 
procedure for  a specific project are included in the FSP or WP. 

Decontamination Stet)$ 

1. The purpose of the initial step is to remove gross contamination. Remove any 
solid particles from the equipment or material by brushing and then rinsing with 
available tap water. For drilling equipment, steam cleaning is necessary. 

2. Wash eau iDment with a nonDhosDhate SOaD 0 r dete raent solution. suc h a s  
Alconox@. 
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3. 

4. 

5. 

6. 

7. 

8. 

Rinse with tap water by submerging or spraying. 

For organic contaminants, rinse with methanol then hexane. Methanol must be of 
a laboratory-reagent grade and hexane a "pesticide" grade. 

Rinse thoroughly with distilled water. 

Air dry equipment or rinse with nanograde methanol to expedite drying. 

- 

If radiation screening is required by the FSP or WP, screen the equipment with a 
radiation detector according to SOP 1.7, Sampling for Removable Alpha 
Contamination; SOP 6.4, Total Alpha Surface Contamination Measurements; or 
SOP 6.1 2, Radon-222 Flux Measurements Using Charcoal Canisters. If activity 
above the limits for unrestricted use is detected, repeat steps 1-6. 

Samples of drippings from the last rinse in step 5 may be collected and analyzed 
to verify the effectiveness of the decontamination procedure. This type of 
sample is called a decontamination blank. The results of these analyses are not 
usually available for at  least one week after they arrive in the laboratory, so it is 
important to do a thorough decontamination from the start of the sampling 
activity to minimize the potential for a positive hit in the decontamination 
drippings. 

. .  3.4. ;Postoperation 0 3.4.1. Field 

A. Decontaminate as much sampling equipment as possible and properly dispose of 
I . expendable items that cannot be decontaminated. Proper disposal may involve 

onsite drumming of liquids and solids in approved containers for subsequent 
disposal. Expensive items like machinery may require a more advanced 
decontamination analysis. 

B. Prepare the decontamination blank sample and transport it  according to SOP 1.3, 
Sample Control and Documentation; SOP 1.4, Sample Containers and Preservation; 
and SOP 1.5, Guide to Handling, Packaging, and Shipping of Samples. 

C. Store containers of solutions produced during decontamination in a secure area. 

D. Dispose of any soiled materials as designated in the FSP or WP. 

3.4.2. Documen tation 

A. Record radiological measurements in the logbook before leaving the site. 

B. There are no forms required to document decontamination procedures and the 
degree of contamination attained. 

3.4.3. Office 

A. Deliver original logbooks to the site manager for technical review. He/she will 
review and transmit to the document control officer (copies to the files) for 
eventual delivery to the Department of Energy. 
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B. Inventory equipment and supplies. Repair or replace all broken or damaged 
equipment. Replace expendable items. Return equipment to the equipment 
manager and report incidents of malfunction or damage. 

C. Contact the analytical laboratory to ensure that the sample arrives safely and 
instructions for analyses are clearly understood. 

D. After receiving the results of the laboratory analyses, arrange for the disposal of 
wastes generated during the investigation. 

4. SOURCE 

NIOSH, OSHA, USCG and EPA. 1985. "Occupational Safety and Health Guidance 
Manual for  Hazardous Waste Site Activities." prepared by the National Institute for 
Occupational Safety and Health (NIOSH), Occupational Safety and Health 
Administration (OSHA), U.S. Coast Guard (USCG), and the U.S. Environmental 
Protection Agency (EPA). U.S. Department of Health and Human Services, Public 
Health Service, Centers for Disease Control, NIOSH report, October 1985. 
Washington, D.C.: U.S. Government Printing Office. 

5. APPENDIX 

5.1. Equipment and Supplies Checklist 
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. .. 

APPENDIX 5.1 

EQUIPMENT AND SUPPLIES CHECKLIST 

Decontamination solutions preselected by the laboratory 

Cleaning liquids: soap or detergent solutions, tap water, 
deionized water, and methanol 

Chemical-free paper towels 

Cleaning brushes 

Cleaning containers: plastic buckets and galvanized steel 
pans 

Waste storage containers: drums and plastic bags 
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STANDARD OPERATING PROCEDURE 1.8 

PERSONNEL DECONTAMINATION--LEVEL D PROTECTION 

1 .  PURPOSE 

To describe the equipment and procedures required for the decontamination of persons 
who have performed field activities in Level D protective clothing. 

2. DISCUSSION 

The Field Sampling Plan .(FSP) or Work Plan (WP) provides information about the scope 
and details of a specific operation. Refer to the FSP or WP Health and Safety Plan fo r  
recommendations about the level of protection worn to enter a site and the criteria for 
upgrading to higher levels of protection. 

Level D protective clothing is primarily a work uniform. This level of protection is worn 
when work functions preclude splashes, immersion, inhalation, or exposure to materials 
above the action limits specified in the FSP or WP. 

Although Level D protection is worn under these conditions, workers may be wearing 
disposable coveralls and gloves, safety boots/shoes, a hard hat, and safety glasses. 
Therefore, the site Health and Safety Plan must address the proper disposition of 

- - disposable clothing and decontamination measures that should be implemented. The 
disposition of disposable items must follow installation requirements and any applicable 
state and federal  regulations. 

3. PROCEDURES 

3.1.  Associated Procedures 

Before every operation, a review of the SOPs 1.1-1.10 is necessary. These SOPs contain 
information on the performance of field activities. They should be consulted for  specific 
information on equipment and supplies; sample collection, preservation, packaging, and 
shipping; documentation procedures; and documentation requirements. Procedures directly 
associated with this SOP are  listed below. 

SOP No. SOP Title 

1.1 General Instructions fo r  Field Personnel 

1.6 General Equipment Decontamination 

I .9 Personnel Decontamination--Level C Protection 

1.10 Personnel Decontamination--Level B Protection 
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3.2. Preparation 

3.2.1. Office 

A. Review the FSP or WP and SOPS listed in Section 3.1. 

B. The FSP or WP Health and Safety Plan will specify the procedures and equipment 
required for the decontamination and  disposal of Level D protective clothing. 
All onsite personnel will be informed about the proper disposal of protective 
clothing and any decontamination solutions used. 

C. Appendix 5.1 lists the items suggested for  Level D decontamination. This list pro- 
vides general guidelines and  can be modified in order to meet site-specific work 
activities or features. 

D. Obtain necessary clothing, protective gear, and equipment. Read the Health and 
Safety Plan and ensure that necessary decontamination materials are  available. 

3.2.2. Documentation 

A. Obtain a logbook from the QA officer. 

B. There are no forms required to document decontamination procedures and the 
degree of decontamination attained. 

3.2.3. Field 

Before initiating field activities, designate an  area for  decontamination activities. 
Although Level D areas should be minimally contaminated, always use caution to prevent 
the potential spread of any unknown contaminants. 

3.3. Operation 

The  following decontamination procedures are  recommended for Level D protection. 
These measures represent suggested guidelines and may be modified to meet site-specif ic 
conditions. 

A. Remove any disposable coveralls, rubber gloves, and boot covers and place in a 
plastic trash sack. 

B. If dusty conditions have been encountered, use water-dampened paper towels to 
remove the dust from hard hats and safety glasses/goggles. Place used paper 
towels in  a trash sack. 

C. If necessary, decontaminate safety boots with water and a steel brush. 
wear muddy or dusty boots out of the exclusion zone. 

Do not 

D. All workers should wash hands and face before leaving the site. 

E. All workers should change clothing and shower as soon as possible af ter  the day’s 
work activities. 

Mound Plant ER Program SOP8 
Draft 

Revision 0 
January 1991 

SOP 1.8 
Page 2 



3.4. Postoperation 

3.4.1. Field 

E:, , 
I.. 

Collect all trash sacks containing disposable clothing. Dispose of trash sacks according to 
the requirements of the site Health and Safety Plan. The site manager or  field team 
leader is responsible'for the safe disposal of any items. 

3.4.2. Documentation 

A. Record radiological measur'ements in  the logbook before leaving the site. 

B. There are  no forms required to document decontamination procedures and the 
degree of decontamination attained. 

3.4.3. Office 

Return all unused items to the equipment manager. 
informed of all stock items that need to be ordered to replenish the inventory. 

The equipment manager should be 

4. 'SOURCES 

NIOSH, OSHA, USCG and  EPA. 1985. "Occupational Safety and Health Guidance 

EPA. 

Manual fo r  Hazardous Waste Site Activities." Prepared by the National Institute for 
Occupational Safety and Health (NIOSH), Occupational Safety and Health 
Administration (OSHA), U.S. Coast Guard (USCG) and the U.S. Environmental 
Protection Agency- (EPA). U.S. Department of Health and Human- Services, Public 
Health Service, Centers for  Disease Control, NIOSH report, October 1985. 
Washington, D.C.: U.S. Government Printing Office. 

1984. "Standard Operating Safety Guides." Environmental Response Branch, 
Hazardous Response Support Division, Office of Emergency and Remedial Re- 
sponse, U.S. Environmental Protection Agency, November 1984. Washington, D.C.: 
U.S. Government Printing Office. 

5. APPENDIX 

5.1. Equipment and Supplies Checklist 
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APPENDIX 5.1 

EQUIPMENT AND SUPPLIES CHECKLIST 

Plastic trash sacks 
30-gallon size: (no. of boxes) 
20-gallon size: (no. of boxes) 

Plastic wash tub: (number) 

Paper towels: (no. of rolls) 

Liquid hand soap 

Wet wipe towelettes 

Water container 
(size) 1 gallon 5 gallon 

Brushes (scrub or wire) 

Alpha scintillation detector 

. 
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STANDARD OPERATING PROCEDURE 2.2 

FIELD MEASUREMENTS ON GROUND AND SURFACE WATER SAMPLES 

1. PURPOSE 

To obtain reliable and accurate measurements of the field chemistry (pH, temperature, 
electrical conductivity, alkalinity, dissolved oxvzLen. redox botent iall of water quality 
samples. It should be noted that dissolved oxygen is not routinely measured as part of 
groundwater monitoring. Refer to the Field Sampling Plan (FSP) or Work Plan (WP) for 
details on the measurements to be performed. 

2. DISCUSSION 

For several reasons, taking measurements of water chemistry in the field is preferable to 
taking measurements in the laboratory. If it is suspected that a particular sample is not 
representative or valid, resampling and reanalyzing can be immediately performed a t  the 
site. In addition, the values of pH, specific conductance, and alkalinity in water 
chemistry measurements in the field may differ from those in the laboratory. 
Disadvantages encountered in obtaining field measurements usually relate to the 
reliability of the particular method and equipment used for  the test. 

The FSP or WP contains specific details about the procedures and equipment for this SOP. 
Refer to the FSP or WP for the type of samples to be collected. Collection and 
measurement of samples and the documentation of data will be performed as described in 
the associated procedures. 

3. PROCEDURES 

3.1. Associated Procedures 

Before every operation, a review of the SOPs 1.1-1.10 is necessary. These SOPs contain 
information on the performance of field activities. They should be consulted for specific 
information about equipment and supplies; sample collection, preservation, packaging, and 
shipping; decontamination procedures; and documentation requirements. Procedures 
directly associated with this SOP are listed below. 

SOP No. SOP Title 

1.1 General Instructions for Field Personnel 

1.6 General Equipment Decontamination 

2.1 Presample Purging of Wells 

2.3 Sampling Monitoring Wells with a Bladder Pump 

2.4 Sampling Monitoring Wells with a Bucket-Type Bailer 

2.5 Sampling Monitoring Wells with a Submersible Pump 

2.6 Sampling Monitoring Wells with a Peristaltic Pump 
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2.8 Sampling for Volatile Organics 

2.9 Surface Water Sampling 

3.1 Water Level Measurement 

4.3 Monitoring Well Installation 

3.2. Preparation 

3.2.1. Office 

A. 

B. 

C. 

D. 

E. 

F. 

G. 

Review the FSP or WP and SOPs listed in Section 3.1. 

Coordinate schedules/actions with the installation staff. 

Obtain appropriate permission for property access. 

Assemble the equipment and supplies listed in Appendix 5.1. Ensure the proper 
operation of all sampling equipment. Ensure that there are sufficient quantities 
of reagents, solutions, and filters. 

Notify the analytical laboratory of sample types, the number of samples, and the 
approximate arrival date. 

Contact the carrier that will transport samples to obtain information on 
regulations and specifications. a 

Consult the site manager about purging techniques, the disposal of purged water 
and other sampling expendables, and the purchase of standard solutions for  
electrical conductivity and pH/alkalinity calibrations. 

3.2.2. Documentation 

A. Obtain a logbook from the QA officer. 

B. Record results of the equipment check in the logbook. 

C. Obtain a sufficient number of the appropriate ER Program data collection forms 
(see INDEX TO SOPs). 

D. Consult the ER Program data administrator for a current list of information 
management codes, location IDS, and sample numbers used in the completion of 
data forms. 

3.2.3. Fieid 

A. Locate the monitoring wells to be sampled and the appropriate decontamination 
area. Locate the staging area and areas for managing purged water and 
expendable sampling materials. Check decontamination zones and barricades to 
public access. Plan to purge and sample the wells, moving from the least 
contaminated well to the well with the highest level of contamination. 
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B. Assemble the appropriate sampling equipment (tubing, flow-through bath, water 
quality meters, and other equipment). Check the condition of all supplies and the 
operation of the equipment. It should be noted t hat a flow-throueh bath cannot 
be used if a ba iler is beinn used for the water samding. 

C. Decontaminate all sampling equipment before taking the first sample and 
between sampling intervals (see SOP 1.6, General Equipment Decontamination, 
and the FSP or WP). Rinse pH and conductivity probes with distilled water 
between measurements. Col lect a 11 deco ntamination solut ions and rinsate liauids 
in a co ntainer or drum and dispose of them a t  the conclusion of the sampling 
event. If data exist that show that the decontamination and rinsate liquids will 
not contribute to contamination at  the site, they may be disposed of at  the site. 
Rinsate liquids can be disposed of at  the wellsite as long as the disposal area is at  
least 10 f t  from the nearest well. 

D. Perform field calibrations for all instrumentation. 

3.3. Operation 

Procedures for  measuring the parameters are discussed below. When practical, take final 
field measurements after at  least three bore volumes have been pumped from the well and 
as close to the time of sampling as possible. Record measurements, instrument readings, 
calibration runs, and alkalinity determinations on the appropriate forms included in 
Appendixes 5.2 through 5.5. Complete the forms as described in Appendix 5.6. 

3.3.1. Determinine DH 

Connect the probe to the meter. If a flow-through bath is being used, immerse 
the meter in the bath after pumping has begun. (A flow-through bath is an 
enclosed container made of inert material that houses the pH probe and 
calibration buffer solutions.) The bath allows the buffer solutions to reach the 
same temperature as the water being withdrawn, and this results in the proper 
calibration/standardization of the pH meter. The flow-through bath will reduce 
or eliminate drift. If a flow-throunh bath is not be ina used. D our an aliauot o f 
$he water into a bea ker and immerse the Drobe in the bea ker. 

B. Bring the standard solutions to the temperature of the water in the flow-through 
bath. If the meter has a temperature adjustment, set it  to the temperature of the 
water. 

C. Rinse the probe in distilled water and 
fore putting it in a calibrating solution. 
cause a static charge that will disrupt measurements. 

completely dry with a clean tissue be- 
Avoid rubbing the probe, which may 

D. Standardize the meter immediatelv before taking the measurement. The cali- 
brating solutions must bracket the sample--either pH 7.0 and pH 4.0 or pH 7.0 and 
pH 10.0. Use the procedure described below to standardize the meter. 

1. Put the probe in the pH 7.0 (or in the pH 4.0 solution if the pH is less than 
4.0) and adjust the standardization knob to achieve a reading of 7.0 (or 4.0 
for  pH less than 4.0). 

2. Put the probe in the other solution and adjust the standardization knob to 
achieve a reading of 4.0 or 10.0, as appropriate. 

Mound Plant ER Program SOPI 
D d t  

M i i o n  1 
May 1991 

SOP 2.2 
Page 3 



3. Repeat those two steps until adjustment is no longer required. 

E. Clean the probe with distilled water and clean tissues. 

F. If a flow-through bath is being used, put the probe in the bath. Record the 
measurement within 5 min or after dr i f t  has ceased, whichever is sooner. 
bath is not be inn used. D lace t he Drobe into a bea ker containing an aliauot o f 
water. Record the measurement as desc ribed. 

G. Immediately rinse and dry the probe and put it in each calibrating solution for 
about 30 sec. Record the readings. 

NOTE: During storage and between measurements, keep the probe immersed in 
the pH 4.0 solution. -. 

H. If a flow-through bath is being used, keep hoses leading to the bath out of d 
sunlight because the water can heat up quickly a t  low discharge rates. 

3.3.2. MeasurinP TemDerature 

A. Use a Celsius thermometer to measure the temperature in a small Teflo 

rect 

or 
plastic bucket. Record measurements in the logbook periodically during pumping. 

B. Place the bucket close to the wellhead. Keep the bucket and discharge hose away 
from direct sunlight. 

3.3.3. Measurine Electrical Conductivi tv 

A. 

B. 

C. 

D. 

E. 

Use three KC1 solutions of known concentrations lapproximately 500, 1000, and 
1500 pmhos, depending on vendor availability); these concentrations must bracke? 
the expected electrical conductivity (Ec) of water samples collected in the field. 
Record the electrical conductivity of the known solutions after the meter probes 
have been submersed and equilibrated in them. The temperature of the known 
solutions must be 25OC and recorded from a laboratory-grade thermometer. 

Cool one KCl known solution to O°C. Then record electrical conductivity mea- 
surements as the temperature of the KC1 solution is warmed to 25OC. During this 
calibration procedure, also record the temperature scale of the Ec meter to con- 
f i rm the accuracy of the Ec meter thermometer to the known accuracy of the 
laboratory-grade thermometer. 

Calibrate the conductivity meter with a t  least three standard KCl solutions, the 
extremes of which bracket the anticipated conductivity of the samples. Perform 
this calibration a t  least before and after sampling. Keep a record of each 
calibration and record the temperature of each calibrating solution. 

Clean the probe and cable with distilled water and clean tissues. 

Measure conductivity in a Teflon or plastic bottle. Record conductivity peri- 
odically (after every two gallons) throughout the time of pumping. Record the 
position of each setting on the meter. 

NOTE: Rinse the probe in distilled water and dry it completely before putting it 
in a calibration solution. 
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F. Keep the probe at  least two inches away from the cell walls or bucket because 
most conductivity probes produce an electrical field that may be disturbed if the 
probe is near a solid object. 

3.3.4. Alkalinitv Testing 

Use a digital titration kit (Hach Kit) to test for alkalinity. Field techniques can be tested 
by performing alkalinity tests on known solutions prepared by the quality control 
laboratory. When using the standard solutions, record only the value of alkalinity at  a pH 
of 4.5 on the Standard Alkalinity Record form (Appendix 5.5). The alkalinity of three 
standard solutions will be determined in triplicate. Perform these tests a t  the start of 
field sampling. Report the results to the site manager for confirmation with the known 
values reported by the laboratory. At the discretion of the site manager, additional 
standard alkalinity tests may be performed periodically during or after the field sampling 
period. 

Determine the alkalinity of each water sample at  the time that the sample is collected; 
record the results in the appropriate sections of the Groundwater Quality Sampling 
Record (Appendix 5.3) or Surface Water Quality Sampling Record (Appendix 5.2). Enter 
alkalinity values for 13 different pH values into the table on the forms and plot the 
results on the graph. Perform a minimum of two tests on each sample to verify the 
reproducibility of the values obtained. If possible, have different field personnel run 
these two tests. If the calculated error is greater than lo%, perform a third test for  a 
redetermination of the error. Three trials are usually sufficient to determine a reasonable 
field value. At the conclusion of the titration tests, record the pH meter readings in the 
pH 4.0 and 7.0 buffer solutions. The procedure used to determine alkalinity values is 
described below. 

G. %- - : 
E 

E. 

B. 

C. 

D. 

E. 

F. 

G. 

Bring the temperature of the pH 4.0 and 7.0 standard buffer solutions to the 
temperature of the sample in the flow-through bath. If a flow-through bath is 
not being used, bring the temperature of the standard solutions to the 
temperature of the water in the beaker. Standardize the meter with the electrode 
in each of these buffers according to the accepted method. Leave the electrode in 
the pH 4.0 buffer solution. 

Rinse the titration flask and the volumetric flask with distilled water, followed 
by raw sample. Remove droplets of water by vigorous shaking. 

Measure 100 ml of fresh, unfiltered sample in the volumetric flask and pour it 
into the titration flask with as little agitation as possible. 

Rinse the pH electrode, pat it dry, and put it into the titration flask. 

Record the titrant lot number and date on the water quality data form. Eject a 
few drops of titrant from the tip of the titrator and wipe the tips with a clean 
tissue. Reset the counter to 0000. 

Titrate the solution with acid, gently stirring the solution to ensure mixing. 
Whenever feasible, use magnetic stirrers. Record pairs of pH and alkalinity 
readings for the pH values on the data form(s). 

Rinse all glassware with distilled water. 

Mound Plant ER Program SOP8 
D d t  

Revbion 1 
May 1991 

SOP 2.2 

p w  5 



3.3.5. Measuring Dissolved 0 xwen 

probe 
7 r  

cauilibrate (3  -5 minutes). 

Di v x n m  r P1 
cal ibration bottle co ntaininn a mOiSt SDOnQe. All0 w the temDerature to 

A. 

B. Set f u  nction switch to "'c". From the solubilitv of oxvaen c hart (Table I on back 
pf mete r) find the ma/L value for the temDerature indicated o n the disDlav. 

C. T in m L foun in B 
bv .9 7 (the value in .97 is from Table I1 on back of meter using an  elevation of 

& 841' for Mound Plant). 

D. Set fuact  ion switch to "ma/L CAL". Usinn the kevs be neath the digit Dositions in 
3he d imlav. set t he calibration value deter mined in steD C. Set function switch tQ 
"mn/L". The disDlav will show "CAL". then the calibration value entered will 
aDDea r. 

Place D robe in samele. Set function switch to "ma/L". Allow 3-5 minutes for  the  
probe to come to temDerature eauilibrium with the samole. Beain stirring a n d  
pbserve the readinn when the disDlav has sta bilized. 

Obse rve the readin9 for stabilitv for two or three minuteg 

E. 

F. Record obse rved readina in the comment sect ion of the field form (ADDendix 5.2 
or. 

G. When storing Drobe. keeD in humid environment to D reve n t d rv in a ' out. 

3.3.6. Measuring Oxidation-Reduction Potential 

A Hach One Portable DH Meter mav be used to measure oxidation-reduction Dote ntial 
with the DroDer electrode Hach OPR Electrode). First the meter must be zeroed for  
millivolt measurements. 

A. with meter turned off. insert a DaDe r cliD into the BNC connector to electrically 
Short the circuit. 

B. Press a nd hold the butto n labeled "mV". simultaneouslv Dress a nd release b utton 
labeled "P . then release "mV" button. The mv indicator will light. and after 1Q 
seconds. the meter will read 0.0 mV+.2 mV. Remove DaDe r cliD and attach OPR 
electrode. 

measuring the oxidation-reduct ion Dote ntial of a Verifv the electrode resDonse bv 

w i n g  correct value. redace it with a new one. 

C. 
PrcDared so lution. No calibration can be do ne with this meter. if electrode is not 

Note: Ca libration solution DreDaration is given in manual for Hach OPR 
Electrode. 

Record Qbser ved readina in the comment sect ion of the field form (ADDendix 5.2 D. or. 
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a 3.4. Postoperation 

3.4.1. Field 

A. Ensure that all equipment is accounted for, decontaminated (see SOP 1.6, General 
Equipment Decontamination), and ready for shipment. 

B. Restore the site to the presampling conditions and fill open sampling holes as 
specified in the FSP or WP. 

Make sure all survey or sampling locations are properly staked and the location 
ID is readily visible on the location stake. 

C. 

D. Examine electrical conductivity and temperature calibrations (red line location). 
Adjust data as indicated. 

E. Prepare samples and transport according to SOP 1.3, Sample Control and 
Documentation; SOP 1.4, Sample Containers and Preservation; and SOP 1.5, 
Guide to Handling, Packaging, and Shipping of Samples. 

3.4.2. Documentation 

A. Record cleanup and hole abandonment procedures and any uncompleted work 
(like site restoration) in the logbook. 

B. Record the sampling and operating data in the logbook. 

C. Complete logbook entries, verify the accuracy of entries, and sign/initial all 
pages. 

D. Make any necessary changes on data forms after examining electrical 
conductivity and temperature calibrations. 

E. Review data collection forms for completeness. 

3.4.3. Office 

A. Deliver original forms and logbooks to the site manager for  technical review. 
He/she will review, sign forms, and transmit to the document control officer 
(copies to the files) for  eventual delivery to the Department of Energy. 

B. Inventory equipment and supplies. Repair or replace all broken or damaged 
equipment. Replace expendable items. Return equipment to the equipment 
manager and report incidents of malfunction or damage. 

C. Contact the analytical laboratory to ensure that samples arrived safely and 
instructions for sample analyses are clearly understood. 

4. SOURCES 

EPA. 1979. "Methods for Chemical Analysis of Water and Wastes." U.S. Environmental 
Protection Agency document EPA/600/4-79-020. Washington, D.C.: U.S. 
Government Printing Office. 

0 
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Korte, N., and P. Kearl. 1984. "Procedures for the Collection and Preservation of 
Groundwater and Surface Water Samples and for the Installation of Monitoring 
Wells." U.S. Department of Energy, Grand Junction, Colorado. 

5. APPENDIXES 

5.1. Equipment and Supplies Checklist 

5.2. Surface Water Quality Sampling Record 

5.3. Groundwater Quality Sampling Record 

5.4. Standard Electrical Conductivity Data Form 

5.5. Standard Alkalinity Test Record 

5.6. Data Form Completion 

.. .. . . . .  . -. . ~ .  . . . . 
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APPENDIX 5.1 

EQUIPMENT AND SUPPLIES CHECKLIST 

Complete all blanks before going to the field. 

Reagents: Alkalinity kit 

Check reagent volumes 

Check glass for breakage 

pH meter(s) (circle one) 

Electrode full of fluid 

Electrode glass intact 

Immerse electrode in tap water 

Calibrate electrode, rinse, fill, and replace cap 

Temperature probe in tap water 

Temperature probe in hot water 

Ec Meter 

Battery: Ok- Dead- 

Tap water: Ok- Faulty- 

Against calibration solution 

Solution temp 

Conductivity of solution 

Hand-held thermometer 

Temperature in ice water 

Temperature agrees with lab thermometer 

KCI solutions 

Filters and tubing 

Flow-through bath 
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APPENDIX 5.1, Continued 

EQUIPMENT AND SUPPLIES CHECKLIST 

Teflon or plastic bucket 

Teflon or plastic bottle 

Titration flask 

Volumetric flask 

YSI Model 50B dissolved oxvtzen meter 

YSI 5739 dissolved oxvtzen D robe 

YSI 5740 detac hable cab le 

Calibration bottle and sDonze 

Beaker 
Stirrer 

Hach One Portable DH meter (for redox measurements] 

No. 1 steel DaDe r clios 

Hach 0 RP electrode 

PreDared solution; 

10 mL 
distilled H,O + 2.000g Fe (NH4), (SO4), 
6 H,O + 0.081s KMnO, 

ION H,S04 + 90 mL deionized/ 

Beaker 

Stirrer 

. .  . . .  a 
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APPENDIX 5.2 

SURFACE WATER QUALITY SAMPLING RECORD 

SURFACE WATER QUALITY SAMPLING RECORD 

FAClurY CODE 

LOCATION ID LOT CONTROL NO - 

SAMPLE ID SAMPLE W E  

LOG DATE ACCEPTANCE CODE 

ANALYTICAL LAB CODE LOGGER CODE 

SAMPLING PERIOD: START COMPLETE - 

SAMPLING METHOD DATE SENT 

COMMENTS 

PARAMmR MEASUREMENT3 

POTENTIAL OF HYDROGEN pH S.U. 

SPECIFIC CONDUCTANCE Ec umhoa/cm 

REDOX POTENTIAL Eh mvolts 

TEMPERATURE TMP OC 

W N I T Y  (CaCO,) mg/l -- 

DISSOLVED OXYGEN DO mg/l 

AcQpTAwQcooeS: R- - M I E M -  

Mound Plant ER Program SOP8 
Drdt  

Ftevbion 1 
May 1991 
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APPENDIX 5.2, Continued 

SURFACE WATER QUALITY SAMPLING RECORD 

FACIIJ'IY CODE PAGE -OF -- 
LOCATION ID LOG DATE 

SAMPLING IN FORMATION 

WITHDRAWAL METHOD 

FILTER SIZE 

THERMOMETER ID 

Ec METER ID 

pH METER ID 

PUMP ID 

ALKALINITY KIT ID 

FIELD REP 

INSTRUMENT(S) USED 

CALI BRAT10 N IN FORMATION 

DATE/TIME OF LAST Ec CALIBRATION 

TIME OF pH CALIBRATION 

FOR STANDARD SOLUTION pH 7, INSTRUMENT READING 

FOR STANDARD SOLUTION pH 4, INSTRUMENT READING 

FOR STANDARD SOLUTION pH 10, INSTRUMENT READING 

Eh OF CALIBRATION SOLUTION 

Eh READING IN CALIBRATION SOLUTION ARER INSTRUMENT MEASUREMENT 

TEMP. OF CALIBRATION SOLUTION (OC) 

SHIPPING INFORMATION 

LAB(S) SHIPPED TO: 
DATE@) SHIPPED: 

METHOD OF SHIPMENT 

COMMENTS 

Mound Plant ER Program SOPa 
Draft 

Revision 1 
May 1991 

SOP 2.2 
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APPENDIX 5.2, Continued 

SURFACE WATER QUAUTY SAMPLING RECORD 

FACILJW CODE I 

LOCATION ID 

LOG DATE 

ERROR AT 4.50:l Xl x5 - x2 1 
1st =% 

2 n d =  Z 
6.50 

pH CHECK AFTER TITRATION 

7.00 = 

4.00 = 
4.00 

n 
n 
0 
V 
0 
V 

2 

c 
a 

E 
W 

3 

2 3  4 5 6 7 0 9 10 1 1  12  

PH 
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APPENDIX 5.2, Concluded 

I 

SURFACE WATER QUAUTY SAMPLING RECORD - -- 
FACIUTY CODE ~ - - .  PAGE - OF - 
LOCATION ID LOG DATE 

I 

Mound Plant ER Program SOPS 
Draft 

Fkision 1 
May 1991 

SOP 2.2 
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. .  - .  

' 7- 

c-. 

SAMPLE TYPES: 

. 

SAMPLING MEIHODS: 

APPENDIX 5.3 

GROUNDWATER QUALITY SAMPLING RECORD 

GROUNDWATER Q U A U M  SAMPLING RECORD 
?AGE - OF - 

FACILllY CODE LOT CONTROL NO 
LOCATION ID SAMPLE TYPE 
SAMPLE ID ACCEPTANCE CODE 
LOG DATE LOGGER CODE 
ANALMlCAL LAB CODE 

INITIAL GROUNDWATER DEPTH (n) 
SAMPLl NG PERIOD: START COMPLETE 

SAMPLING METHOD DATE SENT 

SAMPLE DE?TH (FT) 

COMMENTS 

FINAL PARAMEI'ER MEASUREMENT3 
POTENTIAL OF HYDROGEN pH S.U. 
SPECIFIC CONDUCTANCE Ec umhos/cm 

REDOX POTENTIAL Eh mvolts 
TEMPERATURE TMP " C  
ALKALINITY (Ca COS ) ALK mg/l 

DISSOLVED OXYGEN DO mg/l 

Mound Plant ER Program SOP8 
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APPENDIX 5.3, Continued 

i 

GROUNDWATER QUAUM SAMPLING RECORD 
?AGE - SF - 

FACIW CODE 
LOWlON ID LOG DATE 

~~ 

I 

COMMENTS 

1 -  

I 
I 

1 

t - 

I I 
I 

I 

I I 

I 

I 
I 

I I  ! 

I 

I 

I 
I 

t 
I I i 

. .  a 
Mound Plant ER Program SOPn 
Dratt 

M i o n  1 
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APPENDIX 5.3, Continued 

- 

GROUNDWATER Q U A U M  SAMPUNG RECORD 

SCREENED INTERVAL (FT) 

FIELD REP - 
INSTRUMENT(S) USED 

LOG DATE _- 

SAMPLING INFORMATION 

WilHDRAWAL METHOD 

FILTER SIZE 

THERMOMETER ID - - 
Ec MITER ID 

pH MEER ID 

PUMP ID 

AU(AUNllY KIT ID __ -- 

---- 

CAUBRATlON INFORMATION 

DATEflME OF LAST Ec CALIBRATION 

TIME OF pH CALIBRATION 

FOR STANDARD SOLUTION pH 7, INSTRUMPCT READING 

FOR STANDARD SOLUTION pH 4, INSRUMEM READING 

FOR STANDARD SOLUTION pH 10, INSTRUMENT READING 

Eh OF CALIBRATION SOLUTION - 
Eh READING IN CALIBRATION SOLUTION AFTER MEASUREMENT - 
TEMP OF CALIBRATION SOLUTION ( C) 

SHIPPING INFORMATION 

LAB@) SHIPPED TO: -- 
DATE(S) SHIPPED: - -- 
METHOD OF SHIPMENT: --- 
COMMEMS - -. 
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APPENDIX 5.3, Concluded 

i 7.80 

GROUNDWATER QUAUPl SAMPLING RECORD 

I 

FACILITY CODE 

LOCATlON ID I__--__ ~ 

UX; DATE- 

ERROR AT 4.50: I 

1 st =,-3 

2nd =I X 

INITIAL pH -___ 

pH CHECK AFTER TITRATION 

7.00 = 

4.00 = 

-- ' 1st i 2nd 3 rd -- 
I I 8.90 ' ! I 

7.50 i ! : 6.50 ' I - 
: 5.70 I 

I 

Mound Plant ER Program SOP8 
Drdt  

Ibvirion 1 
May 1991 
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APPENDIX 5.4 

STANDARD ELECTRICAL CONDUCTIVITY FORM 

Ec 

I 

TEMPERATURE ("C) TEMPERATURE ("C) 
(LAB THERMOMEER) (Ec M E R )  

0 
1 

STANDARD ELECTRICAL CONDUCTMlY DATA 

FACIUM CODE LOG DATE 

LOGGER CODE ACCEPTANCE CODE 

MANUFACTURER/Ec METER ID 

I 
~~ 

12 
13 
14 
15 
16 
17 
18 

1 

4 

ELECTRICAL CONDUCTMM OF 

I I 3 1 1 

8 
9 
10 
11 

Mound Plant ER Pmgrsm SOP8 
Drdt 
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APPENDIX 5.5 

STANDARD ALKALINITY TEST RECORD 

LAB 
CODE 

STANDARD ALKAUNIlY TEST RECORD 

ALKALINITY TEST VALUE: 
STANDARD KNOWN VALUE (at pH andpolnt - 4.5) 

SOLUTION ID ( m d l  CaC03) i mg/l CaC03 

FACILITY CODE 

FIELD REP LOG DATE 

ALKALINITY TEST KIT: 

MANUFACTURER ALKALINITY TEST KIT ID 

pH M E R :  

MANU FACN RER SERIAL NO 

, 
I 

I - I 
I 

I I I 

I I 

COMMENTS 

Mound Plant ER Program SOP8 
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APPENDIX 5.6 

DATA FORM COMPLETION 

Use a pen with black ink that is not water soluble (not a felt-tip pen). Make an entry in 
each blank. Where there is no data entry, enter UNK for Unknown, NA for Not 
Applicable, or ND for Not Done. If any procedure was not performed as prescribed, give 
the reason for  the change or omission on the form. To change an entry, draw a single 
line through it, add the correct information above it, and initial the change. 

SURFACE WATER QUALITY SAMPLING RECORD 

1. 

2. 

3. . .. 

4. 
. - .  

YI_ 

5. 

6. 

7. 

8. 

9. 

Facility Code. Five-character code abbreviating the facility name where 
program activity is being conducted. The first three characters indicate the 
facility, and the remaining two numbers designate the specific site within the 
facility. 

Location ID. Four-character code assigned sequentially to each borehole, test 
pit, or surface location where chemical, biological, radiological, and other 
measurements are taken. 

Sample ID. A four-digit number assigned to ensure that collected data retain 
uniqueness. 

Log Date. The date the information recorded on the form was obtained in 
the format DD-MTvlM-YY (01-JAN-88). 

Analytical Lab Code. A three-character code identifying the company 
responsible for preparing the standard solution. 

Lot Control Number. A two-digit number denoting that a given set of 
samples should be analyzed as a lot or group. Normally, this number is not 
assigned by persons in the field collecting surface water samples.) 

Sample Type. A one-character code distinguishing the type of sample 
collected. This classification permits the analysis of data for  specific groups 
of samples. The codes used for water samples are listed below. 

D--Duplicate 
R--Replicate 
S--Spi ke 
K--Known 

F--Field Blank 
T--Trip Blank 
L--Lab Blank 

Acceptance Code. A one-character code assigned by the facility manager. 

Logger Code. Three-character or four-character code identifying the 
company responsible for collecting the information recorded on the form. 
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APPENDIX 5.6, Continued 

10. Sampling Period. Record the starting and completion times when field 
measurements were taken in the 24-hr format of hours:minutes (for example, 
08:37 for  8:37 a.m. and 19:12 for 7:12 p.m.). See the conversion table below. 

Start--the time that collection of water sample begins. 

Complete--the time that collection of water sample ends. 

Conversion Table 

C o n v e n t i o n a l e  24-Hour Time 

1:00 a.m. 
12:OO Noon 
1:00 p.m. 
2:OO p.m. 
3:OO p.m. 
4:OO p.m. 
5:OO p.m. 
6:OO p.m. 
7:OO p.m. 
8:OO p.m. 
9:00 p.m. 

1O:OO p.m. 
11:OO p.m. 
12:OO Midnight 

1 :oo 
2:oo 

13:OO 
4:OO 
1500 
16:OO 
17:OO 
18:OO 
19:oo 
20:oo 
2 l:oo 
22:oo 
23:OO 
24:OO 

11. Sampling Method. A two-character code identifying the method used to 
collect a soil, rock, or water sample. The codes used for various water 
sampling methods are listed below. 

B--Bailer 
C--Composi te 
G--Grab 
R--Random 
S--S ys tema tic 

AL--Air Lift Sampler 
BP--Bladder Pump 
PP--Peristaltic Pump 
SL--Suction Lift  Pump 
SP--Submersible Pump 

12. Date Sent. The date the water sample was sent from the field collection site 
to the analytical laboratory in the format DD-MMM-YY (01-JAN-88). 

13. Comments. Includes preservation method, acidified or nonacidified, type of 
acid (if acid was used to preserve water sample), and any additional 
information. 

14. Parameter Measurements. The measurements listed below are recorded a t  the 
time the sample is collected. 

a. Potential of Hydrogen--the pH of the water sample in S.U. units a t  the 
time of collection. 
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APPENDIX 5.6, Continued 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

b. Specific Conductance--The specific conductance of the water sample in 
micromhos/cm (mhos/cm) at  the time of collection. 

c. Redox Potential--The redox potential of the water sample in millivolts 
(mV) at  the time of collection. 

d. Temperature--The temperature of the water sample in degrees Celsius 
("C) a t  the time of collection. 

e. Alkalinity (CaC0.J--The alkalinity of the water sample in milligrams per 
liter (mg/liter) at  the time of collection. 

f. Dissolved Oxygen--The dissolved oxygen content of the water sample in 
milligrams per liter (mg/liter) at  the time of collection. 

Facility Code. Five-character code abbreviating the facility name where. 
program activity is being conducted. The first three characters indicate the 
facility, and the remaining two numbers designate the specific site within the 
facility. 

Location ID. Four-character code assigned sequentially to each borehole, test 
pit, or surface location where chemical, biological, radiological, and other 
measurements are taken. 

Log Date. The date the information recorded on the form was obtained in 
the format DD-MMM-YY (01-JAN-88). 

Withdrawal Method. The sampling device used to collect the surface water 
sample. 

Filter Size. Size of filter in use. 

Thermometer ID. The identification of the thermometer used. 

Ec Meter ID. 
measure the specific conductance of samples or calibration solutions. 

pH Meter ID. The control number and manufacturer of the meter used to 
measure the pH of samples of standard solutions. 

Pump ID. Identification of the pump in use. 

Alkalinity Kit  ID-identification and model or serial number of the alkalinity 
kit used. 

Field Rep. Name of the field representative. 

Instruments Used. The types of instruments used to obtain measurements, 
monitor air quality, or facilitate the collection of a sample or test 
performance. 

The control number and manufacturer of the meter used to 
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APPENDIX 5.6, Continued 

27. Calibration Information. After performing the alkalinity titration test and 
immediately before sample collection, record the information listed below. 

a. Date/Time of Last Ec Calibration. Date and time that the specific 
conductivity meter was last calibrated in format of 
year:month:day/hour:minute. 

b. Time of pH Calibration. Time the pH meter was calibrated in 
hours:minutes. 

c. Standard Solution pH Readings. The pH readings are to be recorded as 
the probe is immersed in standard solutions of pH 7.0, 4.0 and 10.0. 

d. Eh of Calibration Solution. The Eh of the solution supplied by the 
laboratory to calibrate the specific conductance meter. 

e. Eh Reading in Calibration Solution after Measurement. The numerical 
value obtained after immersing the Eh probe in the standard solution. 

f. Temp of Calibration Solution ("C). The temperature of the Eh standard 
' solution measured during the time that the probe is immersed. 

28. Shipping Information. Information that includes the date, method, laboratory 
where the samples were shipped, and a comments section. 

29. Facility Code. Five-character code abbreviating the facility name where 
program activity is being conducted. The first three characters indicate the 
facility, and the remaining two numbers designate the specific site within the 
facility. 

30. Location ID. Four-character code assigned sequentially to each borehole, test 
pit, or surface location where chemical, biological, radiological, and other 
measurements are taken. 

31. Log Date. The date the information recorded on the form was obtained in 
the format DD-MMM-YY (01-JAN-88). 

3 2. Error a t  4.50. Error calculation to test the precision of the alkalinity 
measurement. Two tests for alkalinity are  performed on the same sample, 
and the values are written on the pH/Alkalinity chart. The alkalinity a t  pH 
= 4.50 for  test number one (xl)  is subtracted from alkalinity determined in 
test number two (x2), and the result is divided by sx (the value of x l  or x2, 
whichever is smaller). The absolute value of the result is multiplied by 100 
to obtain a percentage. If the Calculated error is less than lo%, no further 
runs are necessary. If the calculated error is greater than lo%, a third test 
must be run. After the third test, the field sampler should use his/her 
judgement to recalculate the error using the value from the third test. 
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APPENDIX 5.6, Continued 

. .. 

33. Alkalinity (mg/Z CaCO,). The alkalinity -of the water sample in milligrams 
per liter (mg/liter) at  different values of pH during titration. 

34. Facility Code. Five-character code abbreviating the facility name where 
program activity is being conducted. The first three characters indicate the 
facility, and the remaining two numbers designate the specific site within the 
facility. 

35. Location ID. Four-character code assigned sequentially to each borehole, test 
pit, or surface location where chemical, biological, radiological, and other 
measurements are taken. 

36. Log Date. The date the information recorded on the form was obtained in 
the format DD-MMh4-YY (01-JAN-88). 

37. Sample ID. A four-digit number assigned to ensure that collected data retain 
uniqueness. 

38. Alkalinity Test Kit  ID. The control number used to identify the kit being 
utilized to measure the alkalinity of a sample or standard solution. 

39. Potential of Hydrogen. The pH of the water sample in S.U. units a t  the time 
of collection. 

40. Alkalinity (CaCO,). Enter the field alkalinity of the water sample in 
milligrams per liter (mg/liter) a t  the time of collection in the field value 
column. 

41. True Value. Each standard solution will be prepared to a specific alkalinity 
as specified by the site manager. This value will not be disclosed to the field 
samplers until they have completed their calibration runs. After the 
calibration runs are complete, the samplers must contact the site manager and 
report the values determined in the field. If the values are within 10% of the 
known value, the site manager will authorize the sampling and supply the 
values that are to be entered in this data entry field. 

~ 

42. Field Value. The alkalinity value that samplers determined in the field on 
the calibration run. 

Value - True Value 
True Value 43. Uncertainty (%) = (100) (Fie1d 

44. Comments. Any additional information. 
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APPENDIX 5.6, Continued 

GROUNDWATER QUALITY SAMPLING RECORD 

1. Facility Code. Five-character code abbreviating the facility name where 
program activity is being conducted. The first three characters indicate the 
facility, and the remaining two numbers designate the specific site within the 
facility. 

2. Location ID. Four-character code assigned sequentially to each borehole, test 
pit, or surface location where chemical, biological, radiological, and other 
measurements are taken. 

3. Sample ID. A four-digit number assigned to ensure that collected data retain 
uniqueness. 

4. Log Date. The date the information recorded on the form was obtained in 
the format DD-MMM-YY (01-JAN-88). 

5. Analytical Lab Code. A three-character code identifying the company 
responsible for preparing the standard solution. 

6. Lot Control Number. A two-digit number denoting that a given set of 
samples should be analyzed as a lot or group. Normally, this number is not 
assigned by persons in  the field collecting surface water samples. 

7. Sample Type. A one-character code distinguishing the type of sample 
collected. This classification permits the analysis of data for  specific groups 
of samples. The codes used for water samples are listed below. 

D--Duplica te 
R--Replica te 
S--Spi ke 
IC--Known 

F--Field Blank 
T--Trip Blank 
L--Lab Blank 

8. Acceptance Code. A one-character code assigned by the facility manager. 

9. Logger Code. Three-character or four-character code identifying the 
company responsible for collecting the information recorded on the form. 

10. Initial Groundwater Depth. Distance in feet from the top of the casing to 
the surface of the.water in the well. This length is determined by using the 
well sounder before measuring the depth of the well. Measure depth-to-water 
to the nearest tenth of a foot. 

11. Sample depth. The depth a t  which the sample was taken. 

12. Sampling Period. Record the starting and completion times when field 
measurements were taken in the 24-hr format of hours:minutes (for example, 
08:37 for  8:37 a.m. and 19:12 for 7:12 p.m.). See the conversion table below. 
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APPENDIX 5.6, Continued 

. .  - L 
13. 

14. 

15. 

16. 

Start--the time that collection of water sample begins. 

Complete--the time that collection of water sample ends. 

Conversion Table 

Convent ional Time 24-Hour T ime 

1:OO a.m. 
12:OO Noon 
1:00 p.m. 
2:OO p.m. 
3:OO p.m. 
4:OO p.m. 
5:OO p.m. 
6:OO p.m. 
7:OO p.m. 
8:OO p.m. 
9:00 p.m. 

1O:OO p.m. 
11:OO p.m. 
12:OO Midnight 

1 :oo 
2:oo 

13:OO 
4:OO 

1500 
16:OO 
17:OO 
18:OO 
19:oo 
20:oo 
2 1 :oo 
22:oo 
23:OO 
24:OO 

Sampling Method. A two-character code identifying the method used to 
collect a soil, rock, or water sample. The codes used for various water 
sampling methods are  

B--Bailer 
C--Composi te 
G--G r a b 
R--Random 
S--Systematic 

listed below. 

AL--Air Lift  Sampler 
BP--Bladder Pump 
PP--Peristaltic Pump 
SL--Suction Lift Pump 
SP--Submersible Pump 

Date Sent. The date the water sample was sent from the field collection site 
to the analytical laboratory in the format DD-MMM-YY (01-JAN-88). 

Comments. Includes preservation method, acidified or nonacidif ied, type of 
acid (if acid was used to preserve water sample), and any additional 
information. 

Final Parameter Measurements. The following measurements are recorded at  
the time the sample is collected. 

a. Potential of Hydrogen. The pH of the water sample in S.U. units a t  the 
time of collection. 

b. Specific conductance. The specific conductance of the water sample in 
micromhos/cm (mhos/cm) at  the time of collection. 
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APPENDIX 5.6, Continued 

c. Redox Potential. The redox potential of the water sample in millivolts 
(mV) a t  the time of collection. 

d. Temperature. 
("C) at  the time of collection. 

The temperature of the water sample in degrees Celsius 

e. Alkalinity (CaCO,). The alkalinity of the water sample in milligrams per 
liter (mg/liter) a t  the time of collection. 

f. Dissolved Oxygen. The dissolved oxygen content of the water sample in 
milligrams per liter (mg/liter) a t  the time of collection. 

17. The Groundwater Quality Record form contains data  that are  collected 
during well purging. These are described below. 

a. Time. The time when a field measurement of purged water was 
performed in the format HH:MM. 

b. Total Volume Withdrawn. Using a bucket or flow meter, the field 
sampler will note the number of gallons of water purged from the well a t  
the time that a field measurement is taken. This entry is cumulative and 
represents the total volume of water purged before sampling may begin. 
A second column is provided so that the field sampler can equate gallons 
as bore volumes purged. 

c. pH. The pH readings of water sampled during the purging process. 

d. Ec. The specific conductance readings of water sampled during the 
purging process in micromhos/cm (mhos/cm). 

e. Temp ("C). 
process. 

The temperature of the water sampled during the purging 

f. Comments. Includes preservation method, acidified or nonacidif ied, type 
of acid (if acid was used to preserve water sample), and any additional 
information. 

18. Facility Code. Five-character code abbreviating the facility name where 
program activity is being conducted. The first three characters indicate the 
facility, and the remaining two numbers designate the specific site within the 
facility. 

19. Location ID. Four-character code assigned sequentially to each borehole, test 
pit, or surface location where chemical, biological, radiological, and other 
measurements are taken. 

20. Log Date. The date the information recorded on the form was obtained in 
the format DD-MMM-YY (01-JAN-88). 
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APPENDIX 5.6, Continued 

21. Depth of Well (hZ). Distance in feet from the top of the casing to the bottom 
of the well. This length can be determined by bottoming out a water level 
sounder against the bottom cap of the well. Measure the depth of the well to 
the nearest tenth of a foot. 

22. Depth-to-Water (hl). Distance in feet from the top of the casing to the 
surface of the water in the well. This length is determined by using the well 
sounder before measuring the depth of the well. Measure depth-to-water to 
the nearest tenth of a foot. 

23. Well Diameter. The inside diameter of the well casing measured to the 
nearest tenth of a foot. 

24. One Bore Volume. The volume of water contained in the well before purging 
is started. One bore volume is determined by the equation included on the 
form. 

25. Screened Interval (Ft). Depth from the top of the casing to the midpoint of 
the screen or well section open to the aquifer. Well completion information 
must be consulted to determine the length and position of the screen. 

.. 
26. Field Rep. Name of the field representative. 

27. Instruments Used. Well sounding instruments and the type of system used to 
purge the well. 

28. Withdrawal Method. The method used to sample the well. 

29. Filter Size. The filter size being used. 

30. Thermometer ID. The identification of the thermometer being used. 

31. Ec Meter ID. The control number and manufacturer of the meter used to 
measure the specific conductance of samples or calibration solutions. 

32. pH Meter ID. The control number and manufacturer of the meter used to 
measure the pH of samples of standard solutions. 

33. Pump ID. 
used. 

Identification and model or serial number of the alkalinity kit 

34. Alkalinity Kit ID. Identification and model or serial number of the 
alkalinity kit used. 

35. Calibration Information. After performing the alkalinity titration test and 
immediately before sample collection, the information listed below will be 
recorded. 
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APPENDIX 5.6, Continued 

a. Date/Time of Last Ec Calibration. Date and time that the specific 
conductivity meter was last calibrated in format of 
year:month:day/hour:minute. 

b. Time of pH Calibration. Time the pH meter was calibrated in 
hours:minutes. 

c. Standard Solution pH readings. The pH readings are to be recorded as 
the probe is immersed in standard solutions of pH 7.0, 4.0, and 10.0. 

d. Eh of Calibration Solution. The Eh of the solution supplied by the 
laboratory to calibrate the specific conductance meter. 

e. Eh Reading in Calibration Solution after Measurement. The numerical 
value obtained after immersing the Eh probe in the standard solution. 

f. Temp of Calibration Solution ("C). The temperature of the Eh standard 
solution measured during the time that the probe is immersed. 

36. Shipping Information. Information that includes the date, method, laboratory 
where the samples were shipped, and a comments section. 

37. Facility Code. Five-character code abbreviating the facility name where 
program activity is being conducted. The first three characters indicate the 
facility, and the remaining two numbers designate the specific site within the 
facility. 

38. Location ID. Four-character code assigned sequentially to each borehole, test 
pit, or surface location where chemical, biological, radiological, and other 
measurements are taken. 

39. Log Date. The date the information recorded on the form was obtained in 
the format DD-h4MM-YY (01-JAN-88). 

40. Error a t  4.50. Error calculation to test the precision of the alkalinity 
measurement. Two tests for alkalinity are  performed on the same sample, 
and the values are written on the pH/Alkalinity chart. The alkalinity a t  pH 
= 4.50 for  test number one ( x l )  is subtracted from alkalinity determined in 
test number two (x2), and the result is divided by sx (the value of x l  or  x2, 
whichever is smaller). The absolute value of the result is multiplied by 100 
to obtain a percentage. If the calculated error is less than 1096, no further 
runs are necessary. If the calculated error is greater than lo%, a third test 
must be run. After the third test, the field sampler should use his/her 
judgement to recalculate the error using the value from the third test. 

41. Alkalinity (mg/Z CaC03). The alkalinity of the water sample in milligrams 
per liter (mg/liter) a t  different pH values during titration. 
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APPENDIX 5.6, Continued 

STANDARD ELECTRICAL CONDUCTIVITY FORM 

1. Facility Code. Five-character code abbreviating the facility name where 
program activity is being conducted. The first three characters indicate the 
facility, and the remaining two numbers designate the specific site within the 
facility. 

2. Logger Code. Three-character or four-character code identifying the 
company responsible for collecting the information recorded on the form. 

3. Ec Meter ID. The control number and manufacturer of the meter used to 
measure the specific conductance of samples or calibration solutions. 

4. Log Date. The date the information recorded on the form was obtained in 
the format DD-MMM-YY (01-JAN-88). 

5. Acceptance Code. A one-character code assigned by the facility manager. 

6. Known Value. Each standard solution will be prepared to a specific 
alkalinity as specified by the site manager. This value will not be disclosed 
to the field samplers until they have completed their calibration runs. After 
the calibration runs are complete, the samplers must contact the site manager 
and report the values determined in the field. If the values are within 10% 
of the known value, the site manager will authorize the sampling and supply 
the values that are to be entered in this data entry field. 

1 .  

7. Ec. The specific conductance of the water sample in micromhos/cm 
(mhos/cm) a t  the time of collection. 

8. Temperature ("C). The temperature of the water sample in degrees Celsius 
("C) a t  the time of collection. 

9. Comments. Any other information. 

, 
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APPENDIX 5.6, Concluded 

STANDARD ALKALINITY TEST RECORD 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Facility Code. Five-character code abbreviating the facility name where 
program activity is being conducted. The first three characters indicate the 
facility, and the remaining two numbers designate the specific site within the 
facility. 

Field Rep. Name of the field representative. 

Log Date. The date the information recorded on the form was obtained in 
the format DD-MhdM-YY (01-JAN-88). 

Manufacturer. The company that manufactures the alkalinity test kit. 

Alkalinity Test Kit  ID. The control number used to identify the kit being 
utilized to measure the alkalinity of a sample or standard solution. 

pH Meter ID. 
measure the pH of samples of standard solutions. 

The control number and manufacturer of the meter used to 

Lab Code. A three-character code identifying the company responsible for 
preparing the standard solution. 

Standard Solution ID. The control number used to identify the standard 
solution prepared by the quality control laboratory. The control number is 
assigned by the laboratory and conforms to the internal numbering system. 

Known Value. Each standard solution will be prepared to a specific 
alkalinity as specified by the site manager. This value will not be disclosed 
to the field samplers until they have completed their calibration runs. After 
the calibration runs are complete, the samplers must contact the site manager 
and report the values determined in the field. If the values are  within 10% 
of the known value, the site manager will authorize the sampling and supply 
the values that are to be entered in this data entry field. 

10. Alkalinity Test Values (CaCO,). The alkalinity of the water sample id 
milligrams per liter (mg/liter) a t  the endpoint of titration (pH = 4.50). 

11. Comments. Includes preservation method, acidified or nonacidified, type of 
acid (if acid was used to preserve water sample), and any additional 
information. 
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STANDARD OPERATING PROCEDURE 2.8 

SAMPLING FOR VOLATILE ORGANICS 

1. PURPOSE 

To outline procedures fo r  collecting a representative groundwater sample and transporting 
i t  from its original environment to the laboratory fo r  analysis of trace volatile organics. 

2. DISCUSSION 

The growing concern over the past several years about low levels of volatile organic 
compounds in water supplies has led to the development of highly sophisticated analytical 
methods that can provide detection limits a t  parts-per-trillion levels. Although laboratory 
methods a re  extremely sensitive, well controlled, and quality assured, they cannot 
compensate fo r  a poorly collected sample. The collection of a sample should be as 
sensitive, highly developed, and quality assured as the analytical procedures. 

A sample to be analyzed fo r  dissolved volatile organics must be collected with minimal 
disturbance of the sample to limit aeration, which would cause a loss of volatiles f rom the 
sample. 

Sample retrieval systems suitable .for the valid collection of volatile organic samples a re  
positive-displacement bladder pumps; reciprocating piston-type, submersible pumps; gear- 
driven, submersible pumps; syringe samplers; and bailers (Barcelona 1984; Bennett 1988; 
Vielsen 1985). Field conditions and other considerations will limit the choice of system. 
Thc focus of concern must be to provide a valid sample for  analysis, one that has been 
subjected to the least amount of turbulence possible. 

.. d 

Materials of construction fo r  bladders, pumps, bailers, and tubing are  limited to stainless 
steel, Teflon, and glass. The tendency of organics to leach into and  out of 'many materials 
makes the selection of materials critical fo r  these trace analyses. The use of plastics, fo r  
example, Tygon, must be avoided. There a re  numerous ways of introducing foreign 
contaminants into a sample; these must be avoided by following strict sampling procedures 
and using only trained personnel. 

Treatment of the sample with sodium thiosulfate preservative is required only when there 
is residual chlorine in the water. Residual chlorine could cause free, radical chlorination 
and change the identity of the original contaminants. 

Holding time f o r  the analysis of volatiles is seven days. It is imperative that  the samples 
a re  shipped or delivered to the analytical laboratory daily. The bottles must be shipped 
on  their sides to aid in  maintaining the airt ight seal during shipment, with adequate 
packing and cooling to ensure that they arrive intact. The sensitivity of the analysis and 
the fragility of the samples require that all volatile samples are  collected in duplicate. 

The Field Sampling Plan (FSP) or Work Plan (WP) contains site-specific details about the 
procedures and equipment fo r  this SOP. Refer to the FSP or WP for the analyses that are  
to be performed. Collection and measurement of samples and the documentation of data 
will be performed as described in the associated procedures. 0 
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3. PROCEDURES 

3.1. Associated Procedures 

Before every operation, a review of the SOPs 1.1-1.10 is necessary. These SOPs contain 
information on the performance of field activities. They should be consulted fo r  specific 
information about equipment and supplies; sample collection, preservation, packaging, and 
shipping; decontamination procedures; and documentation requirements. Procedures 
directly associated with this SOP a re  listed below. 

SOP No. SOP Title 

1.1 General Instructions fo r  Field Personnel 

1.3 Sample Control and Documentation 

1.4 Sample Containers and Preservation 

1.5 Guide to the Handling, Packaging, and Shipping of 
Samples 

1.6 General Equipment Decontamination 

2.1 Presample Purging of Wells 

2.2 Field Measurement on Ground and Surface Water 
Samples 

2.3 Sampling Monitoring Wells with a Bladder Pump 

2.4 Sampling Monitoring Wells with a Bucket-Type Bailer 

3.2. Preparation 

3.2.1. Office 

A. 

B. 

C. 

D. 

E. 

F. 

G. 

Review the FSP or WP and SOPs listed in  Section 3.1. 

Coordinate schedules/actions with the installation s taff .  

Obtain appropriate permission for  property access. 

Assemble the equipment and supplies listed in Appendix 5.1. Ensure the proper 
operation of all sampling equipment. 

Notify the analytical laboratory of sample types, the number of samples, and  the 
approximate arrival date. 

Contact the carrier that  will transport samples to obtain information on 
regulations and specifications. 

Obtain appropriate discharge permits or containment vessels fo r  purged water. 
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3.2.2.  Docurnen tation e 
A. Obtain a logbook from the QA officer. 

B. Record results of the equipment check in the logbook. 

C. Obtain a sufficient number of the appropriate ER Program data collection forms 
(see INDEX T O  SOPs). 

D. Consult the ER Program data administrator for a current list of information 
management codes, location IDS, and sample numbers used in the completion of 
data forms. 

3.2.3. &hJ 

A. Locate monitoring wells to be sampled and the appropriate decontamination area. 
Locate the staging area and areas for managing purged water and expendable 
sampling materials. Check decontamination zones and barricades to public access. 

B. Decontaminate all sampling equipment before taking the first  sample and 
between sampling intervals (see SOP 1.6, General Equipment Decontamination, 
and the FSP or WP). Perform other sampling tasks before collecting the volatile 
samples (see SOP 2.1, Presample Purging of Wells; SOP 2.2, Field Measurements on 
Ground and Surface Water Samples; and SOP 2.8, Sampling for Volatile Organics). 

' C. Sample monitoring wells from least to most contaminated to reduce the possibility 
for cross-contamination. 

3 . 3 .  Operation 

3.3.1.  Prelirninarv Determinations 

A. Floating Organics. If floating organics are  of concern (as determined in the FSP 
or WP and by field measurement for floating organics), obtain the sample with a 
bucket-typ? or bottom-valve bailer (see SOP 2.4, Sampling Monitoring Wells with a 
Bucket-Type Bailer). 

B. Purging. Purge the well before sampling, as specified in the FSP or  WP and 
according to SOP 2.1, Presample Purging of Wells. Ensure that the well was not 
pumped dry  and that high flow rates were not employed to cause turbulence in 
the formation. 

C. Residual Chlorine. Using the Hach Field Test Kit  for  Chlorine, determine if 
there is residual chlorine in the water to be sampled. If there is, treat the sample 
vial with a crystal of sodium thiosulfate before sample collection (see SOP 1.4, 
Sample Containers and Preservation). 

3.3.2. SamDIe Retrieval 

A. Bladder Pumps. Using a nongas, contact positive-displacement bladder pump is 
often mandated when dedicated pumps have been installed on wells. These 
bladder pumps are  also suitable for shallow wells (less than 100 f t ) .  They are 
somewhat difficult  to clean, but can be used with well-dedicated sample tubing to 
avoid some cleaning. These pumps require a power supply and a compressed gas 
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supply (or compressor). They may be operated a t  variable flow and pressure 
rates, which makes them ideal fo r  both purging and sampling. 

1. Increase the cycle time and reduce the pressure to the minimum that will 
aliow the sample to come to the surface. 

2. Open both vials, set caps in a clean place, and collect the sample during the 
middle of the cycle. Collecting both samples a t  the same time provides more 
similar samples than those collected a t  different  times, but may be difficult .  
At a minimum, collect two samples f rom consecutive discharge cycles. 

3. Holding the edge of the sample line a t  the top edge'of the sample vial, allow 
the water to run down the side into the vial. Do not allow the water to drop 
or fa l l  into the vial; avoid splashing. The discharge rate cannot exceed 100 
mL/minute. 

4. Fill the vials just to overflowing. Do not rinse the vials or excessively 
overflow them. There should be a convex meniscus on the top of the vials. 

5.  Be sure the caps have not been contaminated (splashed) and carefully cap the 
vials. Place the caps directly over the top and screw down firmly. Do not 
overtighten and break the cap. 

6. Invert the vials and  tap gently. Observe vials fo r  a t  least 10 sec. If an air  
bubble appears, discard the sample and begin again. 1-t is imperative that  no 
entrapped air  is in the sample vial. 

7. Immediately place the vials in the protective foam sleeve and place into the 
cooler. They should be on their sides, rather than straight up. 

8. Ship or deliver samples to the laboratory daily. Ensure that 
iced, but do not allow them to freeze. 

NOTE: Whenever a sample is collected, a custody record must be 
Custody Transfer Record/Lab Work Request form and a 
Identification Label aff ixed to the sample container. SOP 1.3, 
and Documentation, contains copies of the form and label and 
completing the form and label. 

the samples are 

initiated on the 
Water Sample 

Sample Control 
instructions fo r  

B. Reciprocating Piston-Type, Submersible Pumps. These systems a re  portable, self- 
contained, and capable of delivery flow rates of 30 gallons per hour a t  l if ts  up to 
500 f t .  The pump f i ts  into 2-inch wells, which is the most common monitoring 
well diameter. The flow rate of the pump is varied by increasing or decreasing 
the driving pressure supplied to the pump from a compressed a i r  container. The 
gas driving the pump does not contact the sample being purged, making this type 
of pump the preferred tool to collect samples for  volatile organic analyses in deep 
wells. The samples a r e  collected as described in  steps 2-8 of Section 3.3.2.A. 

C. Gear-Driven, Submersible Pumps. These pumps a re  not as complicated or 
expensive as the bladder pumps. They provide comparable samples and are  often 
easier to handle and clean than a re  other pumps. However, they do  not have 
good control of flow rate, and more care must be exercised when sampling with 
them. 
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Collect the sample as described in steps 2-8 of Section 3.3.2.A. . Use more care 
with this kind of a pump because the flow rate is not controllable and there is a 
greater potential fo r  splashing and aeration of the sample. 

D. Syringe Samplers. Only a limited number of commercial, syringe-type samplers 
are  available (two a re  manufactured by IEA and TIMCO). Although some 
homemade devices apparently provide good, quali ty samples fo r  volatile analysis, 
these devices are  severely limited in sample volume and are  specific to sampling 
for  volatiles. Essentially, they operate with an evacuated chamber that is lowered 
down the well and allowed to fill from the pressure of the water. The entire 
mechanism is then brought to the surface with the sample. The sample can then 
be transferred to a sample vial, or the entire unit  may be sent as the sample 
container. 

1. If necessary, evacuate the syringe and lower the sampling device to just 
below the well screen. 

2. Remove the constriction from the device and allow the syringe to fi l l  with 
sample, applying slight suction. 

3. Bring unit to the surface. I f  necessary, transfer the sample to vials (see steps 
2-8 of Section 3.3.2.A). 

E. Bailers. The positive-displacement, volatile-sampling bailer by GPI is the most 
appropriate bailer to collect water samples fo r  volatile analysis. Other bailer 
types (messenger and  bottom fill) are  less desirable, but may be mandated by cost 

. and site considerations. Generally, bailers can provide a n  acceptable sample, 
I provided that the sampling personnel use extra care in  the collection process. 

1. If using the GPI bailer, insert a volatile organic analysis (VOA) vial into the 
clamp and assemble the unit. 

2. Securely attach the bailer to the cable that is on a reel. 

3. Lower the bailer slowly and gently into the well, taking care not to shake the 
casing sides or splash the bailer into the water. 

4. Check the reel meter to note the location of the bailer in the well. Stop when 
the bailer reaches the screened interval. 

5 .  Retrieve the bailer from the well slowly and gently, avoiding bumping and 
splashing. 

6. Once the bailer reaches the surface, detach the bailer from the cable. Repeat 
steps 1-6 for  the second vial. 

7. Carefully open the GPI bailer unit and remove the vial. If using a 
conventional bailer, skip the next step. If using a GPI bailer, repeat steps 1-7 
to collect the duplicate sample. 

8. Begin slowly pouring from the bailer; collect the duplicate samples from the 
midstream sample. 

9. Proceed as described in steps 2-8 of Section 3.3.2.A. 
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3.4. Postoperation 

3.4.1. Field 

A. Ensure that all equipment is accounted for, decontaminated (see SOP 1.6, General 
Equipment Decontamination), and ready for shipment. 

B. Restore the site to presampling conditions as specified in the FSP or'WP. 

C. Make sure all wells are  properly labeled and the location ID is readily visible on 
the protective casing. 

D. Prepare samples and transport according to SOP 1.3, Sample Control and 
Documentation; SOP 1.4, Sample Containers and Preservation; and SOP 1.5, Guide 
to Handling, Packaging, and Shipping of Samples. 

3.4.2.  Documentation 

A. Record cleanup and hole abandonment procedures and any uncompleted work 
(like site restoration or long-term monitoring) in the logbook. 

B. Complete logbook entries, verify the accuracy of entries, and sign/initial all 
pages. 

C. Review data collection forms for  completeness. 

3.4.3.  O f f i c e  

A. Deliver original forms and logbooks to the site manager for  technical review. 
He/she will review, sign forms, and transmit to the document control officer 
(copies to the files) for eventual delivery to the Department of Energy. 

B. Inventory equipment and supplies. Repair or replace all broken or damaged 
equipment. Replace expendable items. Return equipment to the equipment 
manager and report incidents of malfunction or damage. 

C. Contact the analytical laboratory to ensure that samples arrived safely and 
instructions for  sample analyses are clearly understood. 

4.  SOURCES 

Barcelona, M. J., J. A. Helfrich, E. E. Garske, and J. P. Gibb. 1984. "A' Laboratory 
G r ou nd w a t e r Mo n it o r i n e, Eva lu a t io n of Ground wa t e r Sa m p 1 i n g Mec ha nisms." 

Review, Spring 1984: 32-4 1. 

Barcelona, M. J., J. A. Helfrich, and E. E. Garske. 1985. "Sampling Tubing Effects on 
Groundwater Samples." Analv. Chem. 57: 460-63. 

Nielsen, David M., and Gillian L. Yeates. 1985. "A Comparison of Sampling Mechanisms 
Available for  Small-Diameter Groundwater Monitoring Wells." Groundwater 
Monitorinp Review, Spring 1985: 83-99. 

Robert Bennett Co. 1988. 'I Operation Manual for the Bennett Sampling Pump." Amarillo, 
Texas. 
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€PA. 

€PA. 

€PA. 

DOE. 

198 1. "Manual of Groundwater Quality Sampling Procedures." U.S. Environmental 
Protection Agency report EPA-600/2-8 1-160. Washington, D.C.: U.S. Government 
Printing Office. 

1982. "Handbook fo r  Sampling and Sample Preservation of Water and Wastewater," 
U.S. Environmental Protection Agency report EPA-600/4-82-029. Washington, D.C.: 
U.S. Government Printing Office. 

1985. "Practical Guide for  Groundwater Sampling.: U.S. Environmental Protection 
Agency report EPA/600/2-85/ 104, September 1985. Washington, D.C.: U.S. 
Government Printing Office. 

1985. "Field Technical Representative Manual." 2d ed. U.S. Department of 
Energy, Uranium Mill Tailings Remedial Action Project Office, Albuquerque 
Operations Office document, June 1985. Albuquerque, New Mexico. 

5.  APPENDIX 

5.1.  Equipment and Supplies Checklist 
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APPENDIX 5.1 

EQUIPMENT AND SUPPLIES CHECKLIST 

Teflon stainless steel bladder pump 

Teflon stainless steel gear-driven submersible pump 

Syringe sampler; stainless steel, Teflon, or glass 

Teflon stainless steel bailer (positive-displacement or point- 

retrieval) 

Teflon or other chemically inert tubing 

Fittings for pump 

40-ml amber glass vials; Teflon-lined septa 

Hach field kit for  chlorine 

Na2S20, crystals 

Foam sleeves, coolers, and Blue Ice (or equivalent) 

Cable, reel, and tripod 

Air compressor or bottled nitrogen 

Plastic sheet 

Any additional supplies listed in associated procedures, as needed 
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STANDARD OPERATING PROCEDURE 2.9 

SURFACE WATER SAMPLING 

1. PURPOSE 

To define guidelines followed by field personnel in sampling surface water bodies and 
documenting all aspects of surface water sample collection. 

2. DISCUSSION 

The sampling of streams, rivers, ponds, and lakes requires care to avoid contamination 
and collect representative samples. 

The preferred method for collecting surface water samples uses a peristaltic pump (Korte 
and Kearl 1984). The pump system allows the union of the filtration assembly with the 
pump and the sample container. In this method, surface samples are  filtered and collected 
directly with minimal elapsed time. With a peristaltic pump, only inert materials contact 
the sample. The inert pump tubing is relatively inexpensive and easily replaced. 

An alternate method for this sampling is to collect surface water as grab samples. This 
method involves dipping a beaker, dipper, or other transfer device into the surface water 
to retrieve samples. The water sample can also be collected directly by dipping the 
collection bottle into the water and filling, removing, and capping it. This method has 
several drawbacks, including problems associated with sampling shallow waters like seeps, 
springs, or shallow streams. The likelihood of extensive air  contact during the filtering of 
a sample and the time lapse before preservatives are added to samples are also problems. 
The only advantage of the grab-sample method is the low cost. 

The Field Sampling Plan (FSP) or Work Plan (WP) includes guidelines for selecting 
sampling equipment and analytical methods to be used a t  each sampling location. The 
FSP or WP also has specific details about the procedures for this SOP. Collection and 
measurement of samples and the documentation of data will be performed as described in 
the associated procedures. 

. 

3. PROCEDURES 

3.1. Associated Procedures 

Before every operation, a review of the SOPs 1.1-1.10 is necessary. These SOPs contain 
information on the performance of field activities. They should be consulted for  specific 
information about equipment and supplies; sample collection, preservation, packaging, and 
shipping; decontamination procedures; and documentation requirements. Procedures 
directly associated with this SOP are listed below. 

SOP No. SOP Title 

1.1 General Instructions for Field 
Personnel 

1.3 Sample Control and Documentation 
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1.4 

1.5 

1.6 

2.1 

2.2. 

2.6 

2.8 

3.2. Preparation 

3.2.1. Office 

Sample Containers and Preservation 

Guide to the Handling, Packaging, and 
Shipping of Samples 

General Equipment Decontamination 

Presample Purging of Wells 

Field Measurement on Ground and 
Surface Water Samples 

Sampling Monitoring Wells with a 
Peristaltic Pump 

Sampling for Volatile Organics 

A. 

B. 

C. 

D. 

E. 

F. 

Review the FSP or WP and SOPs listed in Section 3.1. 

Coordinate schedules/actions with the installation staff. 

Obtain appropriate permission for property access. 

Assemble the equipment and supplies listed in Appendix 5.1. Ensure the proper 
operation of all sampling equipment. 

Notify the analytical laboratory of sample types, the number of samples, and the 
approximate arrival date. 

Contact the carrier that will transport samples to obtain information on 
regulations and specifications. 

3.2.2. Documentatb 

A. Obtain a logbook from the QA officer. 

B. Record results of the equipment check in the logbook. 

C. Obtain a sufficient number of the appropriate ER Program data collection forms 
(see INDEX TO SOPs). 

D. Consult the ER Program data administrator for a current list of information 
management codes, location IDS, and sample numbers used in the completion of 
data forms. 

3.2.3. 

A. Locate sampling sites along the surface water body and the appropriate 
decontamination area. Check decontamination zones and barricades to public 
access. 
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B. 

C. Decontaminate all sampling equipment before taking the first sample and 
between sampling intervals (see SOP 1.6, General Equipment Decontamination, 
and the FSP or WP). 

Locate a docking area for  the boat, when appropriate. 

3.3. Operation 

3.3.1. Surface Water SamDlinP with a Peristaltic Pump 

A. 

B. 

C. 

Whenever a sample is collected, record all field measurements and chemistry 
determinations on the Surface Water Quality Sampling Record form. A copy of 
the form and instructions for completing the form are provided in SOP 2.2, Field 
Measurements on Ground and Surface Water Samples. 

Refer to the general discussion about the operation of peristaltic pumps in SOP 
2.1, Presample Purging of Wells, and SOP 2.6, Sampling Monitoring Wells with a 
Peristaltic Pump. This method will not be used to sample for volatile organic 
compounds in surface water. 

To collect a sample, use the procedure outlined below. 

1. Attach tubing to peristaltic pump. 

2. Lower intake into surface water and begin water removal. Collect or dispose 
of water in an acceptable container, as specified in the FSP or WP. 

3. Record amount of water removed and discharge rates. A calibrated bucket 
and stopwatch are commonly used for this step. 

4. If possible, remove enough surface water to ensure that field chemistry 
parameters are stabilized. Refer to SOP 2.2, Field Measurements on Ground 
and Surface Water Samples. 

5. Perform final field measurements (see SOP 2.2, Field Measurements on 
Ground and Surface Water Samples). 

6. Sampling surface water tends to clog filters rapidly. Attach clean filter (if 
applicable) and prepare to collect raw water samples into empty bottles. 

NOTE: 
water through the filter before filling the sample bottles. 

If filtering is required, run a few hundred milliliters (ml) of raw 

7. Fill the sample bottle, allowing the sample stream to flow gently down the 
side of the bottle with minimal entry turbulence. Do not allow dirt or dust 
to blow into the bottle or bottle cap. Shield bottles or bottle cap, as 
necessary, to eliminate entry of windblown material. 

8. Rinse the inside of the bottle cap with raw water (using a Teflon-lined cap, 
if applicable). Screw the cap onto bottle tightly and shake the bottle if a 
preservative (for example, HNO,, H, SO,, or HCl) has been added. 
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9. Immediately put the samples requiring ref rigeration into an  insulated cooler 
with Blue Ice or the equivalent. Put all other samples into a box and keep 
away from direct sunlight. For additional instructions, refer to SOP 5.4, 
Sample Containers and Preservation. 

NOTE: Whenever a sample is collected, a custody record must be initiated on the 
Custody Transfer Record/Lab Work Request form and a Water Sample 
Identification Label affixed to the sample container. SOP 1.3, Sample Control 
and Documentation, contains copies of the form and label and instructions for 
completing the form and label. 

3.3.2. Surface Water Samdine with a Transfer Device 

A. Collect grab samples with a carboy container constructed of inert material like 
Teflon or stainless steel. Use-the container 70 transfer liquid and liquid wastes 
from surface waters to a sample bo 
representative sample of moving s 
This method prevents unnecessary contamination that would result if the outer 
surface of the sample bottle were directly immersed in the liquid. In general, 
field personnel must avoid using metal transfer devices for trace-metal analysis 
or plastic devices for sampling trace organics. 

B. P Direct sampling of surface water will be required for volatile organic compounds, 
rather than use of a carboy container. 

Base the exact sampling location and number of grab samples obtained on the 
known tendency of waste to mix slowly in surface water (Korte and Kearl 1984). 
The site manager or field personnel should designate the number of samples to be 
gathered and the sampling locations. 

C. 

D. To collect a sample, follow the procedure outlined below. 

1. Ensure the carboy is cleaned according to EPA specifications. 

2. To fill the carboy, make sure the sample stream flows gently down the 
sidewall. % 

3. Record the amount of water removed. 

4. Perform field chemistry on raw water in the carboy (see SOP 2.2, Field 
Measurements on Ground and Surface Water Samples). 

5. Perform steps 5-9 in Section 3.3.1.C (Surface Water Sampling with a 
Peristaltic Pump). 

6. When collecting a sample from a frozen body of water, a carboy may not be 
effective because of its narrow mouth. In that event, use an  appropriate 
receptacle and document its use in the logbook. The procedure for this kind 
of sampling is described below. 

a. Clean the receptacle according to EPA specifications. 

b. Grab or cut pieces of ice and fill the carboy or receptacle. If necessary, 
crush ice to fit. . -  
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c. Prepare the sample as described in the procedures for surface sampling. 
Wi4h-ft-eplt.ed*€-dWi€X. 

7. If the raw water is collected directly into the collection bottle, add 
preservatives after the sample is collected. Rinse the bottle thoroughly and 
shake it if a preservative (for example, HNO,, HCL, or H,SO,) has been 
added. 

8. Consult the FSP or WP for specific instructions for filtering or preserving the 
sample in the field. Store the sample immediately according to the proper 
procedures (see SOP 1.4, Sample Containers and Preservation). 

NOTE: Whenever a sample is collected, a custody record must be initiated on the 
Custody Transfer Record/Lab Work Request form and a Water Sample 
Identification Label affixed to the sample container. SOP 1.3, Sample Control 
and Documentation, contains copies of the form and label and instructions for 
completing the form and label. 

3.4. Postoperation 

3.4.1. Field 

A. Ensure that all equipment is accounted for, decontaminated (see SOP 1.6, General 
Equipment Decontamination), and ready for  shipment. 

Place a permanent reference (sampling point) marker (for exqmple, a wooden or 
metal stake with flagging that includes the location and site code) as close to the 
sampling location as possible. 

* 
% B. 

3.4.2. Documentation 

A. Record cleanup procedures and any uncompleted work (like site restoration or 
long-term monitoring) in the logbook. 

B. Complete logbook entries, verify the accuracy of entries, and sign/initial all 
pages. 

C. Review data collection forms for completeness. 

3.4.3. Office 

A. Deliver original forms and logbooks to the site manager for technical review. 
He/she will review, sign forms, and transmit to the document control officer 
(copies to the files) for eventual delivery to the Department of Energy. 

B. Inventory equipment and supplies. Repair or replace all broken or damaged 
equipment. Replace expendable items. Return equipment to the equipment 
manager and report incidents of malfunction or damage. 

C. Contact the analytical laboratory to ensure that samples arrived safely and 
instructions for sample analyses are clearly understood. 

a . . . . -;. 
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APPENDIX 5.1 

EQUIPMENT AND SUPPLIES CHECKLIST 

Peristaltic pump 

Filtration unit 

Teflon bore and fittings 

Clean filters and prefilters 

Transfer device for grab samples 

2 or 5-gallon carboy container 

Wooden stakes 

Survey flagging 

Plastic or Teflon bucket 

Stopwatch 

Sample containers and preservatives 

Blue Ice or equivalent 

Any additional supplies listed in associated procedures, as needed 
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STANDARD OPERATING PROCEDURE 4.1 

SOIL BORING 

1 .  PURPOSE 

To ensure acceptable, consistent soil-boring procedures fo r  all pertinent aspects of haz- 
ardous waste investigations. 

2. DISCUSSION 

The Field Sampling Plan (FSP) or Work Plan (WP) provides information about the scope 
and details of the soil-boring operation, including specifications for  drilling techniques. 
Refer to the FSP or  WP for  the type, number, and depth intervals a t  which samples will  
be collected. Collection and measurement of samples and the documentation of data will  
be performed as specified in the associated procedures. 

To the extent possible, the boring process should not alter the medium that is being 
investigated. These include, but are not 
limited to, hollow-stem augering, cable tool, mud rotary, and air  rotary. For most 
investigations, dry hollow-stem augering or cable tool are  the preferred drilling methods. 
Additional information concerning boring techniques is contained in the SOP 4.2, Rock 

Various methods can be used for  soil boring. 

Boring. 

3. PROCEDURES 

3.1. Associated Procedures 

Before every operation, a review of the SOPs 1.1-1.10 is necessary. These SOPs contain 
information on the performance of field activities. They should be consulted for specific 
information about equipment and supplies; sample collection, preservation, packaging, and 
shipping; and documentation requirements. Procedures directly associated with this SOP 
a r c  listed below. 

SOP No. 

1.1 

1.3 

1.4 

I .5 

- .  

1.6 

4.2 

4.3 
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5.1 Soil and Rock Borehole Logging and Sampling 

6.1 Health and Safety Monitoring of Combustible Gas Levels 

6.2 Health and Safety Monitoring of Organic Vapors 
with a Photoionization Detector 

6.3 Health and Safety Monitoring of Organic Vapors 
with a Flame Ionization Detector 

3.2.  Preparation 

3.2.1.  Office 

A. Review the FSP or WP and SOPs listed in Section 3.1. 

B. Coordinate schedules/actions with the installation staff .  

C. Obtain appropriate permission for  property access. 

D. Assemble the equipment and supplies listed in Appendix 5.1. Ensure the proper 
operation of all sampling equipment. 

E. I f  samples a r e  to be collected for  analyses, notify the laboratory of sample types, 
the number of samples, and the approximate arrival date. In addition, contact 
the carrier that  will transport samples to obtain information on regulations and 
specifications. 

F. Ensure that boring or well-drilling permits required by state or local authorities 
have been obtained, as well as procedures for  compliance with state or local 
regulations regarding the submission of well logs and samples. 

G. Research the site hydrogeology to estimate the key parameters (for example, 
anticipate the aquifer  depth and thickness and types of contaminants). 

3.2.2. Documen tation 

A. Obtain a logbook from the QA officer. 

B. Record results of the equipment check in the logbook. 

C. Obtain a sufficient number of the appropriate ER Program data  collection forms 
(see INDEX TO SOPs). 

D. Consult the ER Program data  administrator fo r  a current list of information 
management codes, location IDS, and sample numbers used in the completion of 
data  forms. 

3.2.3.  &hJ 

0 A. Before drilling, decontaminate all downhole drilling and sampling equipment, as 
well as the back of the drilling rig (as described in SOP 1.6, General Equipment 

- Decontamination). - . .. 
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B. 

C. 

Clear the work site of all brush and minor obstructions. 

Stake the location of utilities and the proposed boring areas. 

NOTE: Ensure that proposed boring areas are not traversed by u t i l i t y  
transmission ways. 

D. If drilling fluid or grout is required, the source(s) of any water to be used in  
grouting and well installation must be approved by the site manager before field 
operations. 

3.3. Operation 

A. Decontaminate sampling equipment between sampling events (as described in SOP 
1.6, General Equipment Decontamination). 

B. Inventory all samples as specified in SOP 1.3, Sample Control and Documentation. 

C. Handle all samples as specified in SOP 1.5, Guide to Handling, Packaging, and 
Shipping of Samples. 

D. Soil. sampling and borehole logging must conform to SOP 5.1, Soil and Rock 
Borehole Logging and Sampling. 

I f  field screening of samples for  organic vapors is required, conduct the survey as  
described in SOP 6.2, Health and Safety Monitoring of Organic Vapors w i t h  a 
Photoionization Detector, and SOP 6.3, Health and Safety Monitoring of Organic 
Vapors with a Flame Ionization Detector. 

I f  the boring is to be completed as a monitoring well, review SOP 4.3, Monitoring 
Well Installation, for pertinent information. 

I + E. 

--- 
I F. 

G. Ensure that the back of the drilling rig is free of any leaking hydraulic lines. Do 
not grease surfaces to the point that excess grease could be dislodged during 
drilling. 

H. Conduct work in  compliance with all Occupational Safety and. Health 
Administration (OSHA) regulations regarding drilling safety and the detection of 
underground utilities. If required by safety considerations, staked boring should 
be moved. 

I. For each operating drill rig. designate an  individual to be responsible for logging 
the samples, preparing the boring logs and well sketches, and the well installation 
of that rig. More than one rig a t  a time may be supervised by a qualified 
individual. 

J. Log the samples, prepare the boring logs and well sketches, and supervise the well 
installation. 

NOTE: Whenever a sample is collected, a custody record must be initiated on the 
Custody Transfer Record/Lab Work Request form and  a Soil Sample 
Identification Label aff ixed to the sample container. SOP 1.3, Sample Control 
and Documentation, contains copies of the form and label and instructions for 
completing the form and label. 
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K . Do not use dyes; tracers, or other substances or introduce them into borings, wells, 
lysimeters, grout, backfill, groundwater, or surface water unless specifically 
required by the contract. 

L. If drilling fluids are required, maintain portable recirculation tanks for accurate 
records of fluid loss. 

M. If specified, a i r  systems include a n  air  line oil filter that requires frequent 
replacement to remove all oil residue from the air  compressor. Describe the air  
system manufacturer’s name, model number, air  pressures used, the frequency of 
changing the oil filter, and  the evaluation of a i r  line filtering in the logbook. 

N. Follow the sampling interval and type of sampling equipment specified in the 
FSP or WP unless directed by the site manager. 

0. Record all field measurements and comments on the Borehole Log (Soil) form (see 
SOP 5.1). Complete all lines on the forms. Use the letter designation NA for not 
applicable, ND for not done, or UNK for  unknown when applicable. If some 
steps or procedures are not performed as described, state the reason (as is practi- 
cable) on the Borehole Log (Soil) form or submit i t  as an  attachment. 

P. Maintain a daily detailed driller’s report during drilling. Resolve .all disputes 
concerning drilling time, standby time, and  work progress a t  the end of each day. 
The driller’s representative should sign and  initial the daily report to indicate 
concurrence. The  report should provide a complete description of all formations 
encountered, the number of feet drilled, the number of hours on the job, any 
shutdowns because of breakdown, the feet of casing set, and other pertinent data. 

Q. Collect, containerize, and store all excess soil cuttings, waste materials, and 
decontamination solutions for proper disposal as specified in the FSP o r  WP. 

R. I f  temporary casing is specified in the FSP or  WP, advance the casing to the 
specified depth. Remove all loose material within the casing before sampling. 
Advance the casing according to project requirements. Use the type of casing- 
advance technique that is specified in the FSP or  WP. The casing will be of the 
flush-joint or flush-couple type and of sufficient size to allow for  soil sampling, 
coring, or well installation. All casing sections should be straight and free of any 
obstructions. If hollow-stem augers are  used, equip the bit with a plug device 
that can be removed a t  the required sampling depth. 

The abandonment of any boring should follow any appropriate state regulations 
and be approved before any  casing removal or sealing/backfilling. Seal borings 
by grouting from the bottom of the boring or well to the ground surface. This 
can be accomplished by placing a tremie pipe at  the bottom of the boring and 
pumping grout through this pipe until undiluted grout flows from the boring at 
ground surface. The grout or tremie pipe may be gradually withdrawn, as long as 
the end of the pipe is a t  least 10 f t  below the grout surface. The grout should 
consist of a neat cement with 4 Ibs of commercial bentonite and approximately 
7.5 gallons of water added for every 94-lb bag of cement. After the grout has set 
(about 72 hrs), the contractor should check the abandoned site for grout 
settlement. Fill any depression in the grout with the grout mix described above. 
Methods other than those described here may be implemented as dictated by 
appropriate state or local agencies. Do not use any grout additives except the 4% 
bentonite. 

S. 
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T. Safety equipment should be specified by the site health and safety officer.  In all  
cases, the minimum physical protection worn by drilling personnel should include 
a hard hat, safety glasses, gloves, steel-toed leather boots, and hearing protection. 

3.4.  Postoperatioo 

3.4.1.  Field 

A. 

B. 

C. 

D. 

Ensure that all equipment is accounted for, decontaminated (see SOP 1.6, General 
Equipment Decontamination), and ready for  shipment. 

Restore the site to presampling conditions and  fi l l  open sampling holes as 
specified in the FSP or WP. 

Make sure all borehole locations are  properly 
readily visible on the location stake. 

Have the driller approve and initial the report 
operating day. 

staked and the location ID is 

of progress a t  the end of each 

3.4.2.  Documen tation 

A. Record cleanup and hole abandonment procedures and any uncompleted work 
(like site restoration or long-term monitoring) in the logbook. 

L B. . Complete logbook entries, verify the accuracy of entries, and sign/initial all 
pages. 

‘.e C. Review data  collection forms fo r  completeness. 
*..- 

-0 

D. I f  required by local or state law, fi le well-installation reports. 

E. After a land survey, verify that the drilling permit describes the site location 
accurately. If necessary, modify and  resubmit the permit. 

3.4.3.  Office 

A. Deliver original forms and logbooks to the site manager for technical review. 
He/she will review, sign forms, and  transmit to the document control officer 
(copies to the files) fo r  eventual delivery to the Department of Energy. 

B. Inventory equipment and supplies. Repair or replace all broken or damaged 
equipment. Replace expendable items. Return equipment to the equipment 
manager and report incidents of malfunction or damage. 

C. If samples have been collected for  analysis, contact the laboratory to ensure that 
samples arrived safely and instructions for  sample analyses are  clearly 
understood. 

D. If drilling wastes were stored, determine the appropriate disposal (based on 
laboratory analysis) of the soils f rom the borings. 
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APPENDIX 5.1 

EQUIPMENT AND SUPPLIES CHECKLIST 

Sample containers 

Appropriate clothing 

Sprayer with clean water for  dust control 

Any applicable licenses and permits 

Camera and fi lm 

Measuring tape 

Plastic sheets 

Any additional supplies listed in associated procedures, as needed 
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STANDARD OPERATING PROCEDURE 4.2 

ROCK BORING 

1 .  PURPOSE 

To ensure acceptable, consistent rock boring procedures for  all pertinent aspects of 
hazardous waste investigations. 

2. DISCUSSION 

The Field Sampling Plan (FSP) or Work Plan (WP) provides information about the scope 
and details of the rock-boring operation, including specifications on drilling techniques to 
be used at  a site. Refer to the FSP or WP for the type, number, and depth intervals at 
which samples will be collected. Collection a,nd measurement of samples and the 
documentation of data will be performed as specified in the associated procedures. 

Rock boring provides samples for  logging, geotechnical analysis, and monitoring well 
installation. The boring process should not (to the extent practicable) alter the medium 
that is being investigated. Rock-boring techniques include, but are  not limited to, cable 
tool, rotary, reverse-circulation rotary, and coring. 

3. PROCEDURES . 

3.1.  Associated Procedures 

Bcfore every operation, a review of the SOPs 1.1-1.10 is necessary. These SOPs contain 
information on the performance of field activities. They should be consulted for specific 
information about equipment and  supplies; sample collection, preservation, packaging, and 
shipping; decontamination procedures; and documentation requirements. Procedures 
directly associated with this SOP are  listed below. 

SOP No. 

1.1 

1.3 

1.4 

- 

1.5 

I .6 

4.3 

5.1 

6.1 
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6.2 Health and Safety Monitoring of Organic 
Vapors with a Photoionization Detector 

Health and Safety Monitoring of Organic 
Vapors with a Flame Ionization Detector 

6.3 

3.2. Preparation 

3.2.1. Office 

A. 

B. 

C. 

D. 

E. 

F. 

G. 

Review the FSP or WP and SOPs listed in Section 3.1. 

Coordinate scheduleslactions with the installation.staff. 

Obtain appropriate permission for  property access. 

Assemble the equipment and supplies listed in Appendix 5.1. 
operation of all sampling equipment. 

Ensure the proper 

If samples a r e  to be collected fo r  analyses, notify the laboratory of sample types, 
the number of samples, and the approximate arrival date. In addition, contact the 
carrier that  will transport samples to obtain information on regulations and 
specifications. 

Obtain all boring or well-drilling permits required by state or local authorities 
and informtion required for  compliance with state or local regulations regarding 
the submission of well logs and samples. Obtain utility maps fo r  the site and 
coordinate boring locations with utility companies. 

Research the site hydrogeology to estimate the key parameters (for example, 
anticipated aquifer  depth and thickness, types of contaminants, and  grain-size 
distribution). 

3.2.2. Documentation 

A. 

B. 

C. 

D. 

Obtain a logbook from the QA officer. 

Record results of the equipment check in  the logbook. 

Obtain a sufficient number of the appropriate ER Program data  collection forms 
(see INDEX TO SOPs). 

Consult the ER Program data  administrator fo r  a current  list of information 
management codes, location IDS, and sample numbers used in the completion of 
data  forms. 

3.2.3. Field 

A. Before drilling, decontaminate all downhole drilling and  sampling equipment, as 
well  as the back of the drilling rig (as described in SOP 1.6, General Equipment 
Decontamination). 

B. Clear the working areas of brush and minor obstructions. 
. .  
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a (  C. Stake the location of utilities and locations for  proposed borings. 

NOTE: Ensure that proposed boring areas are not traversed by u t i l i t y  
transmission ways. 

I f  drilling fluid or grout is required, the source(s) of any water to be used i n  
grouting and well installation must be approved by the site manager before field 
operations. 

D. 

3.3. Operation 

A. 

B. 

C. 

D. 

E. 

l-. 

G. 

H. 

I. 

J. 

K. 

Decontaminate sampling equipment between sampling events as described in  the 
SOP 1.6, General Equipment Decontamination. - 

Handle all samples as described in the SOP 1.5, Guide to Handling, Packaging, 
and Shipping of Samples. 

Rock sampling and  borehole logging must conform to the specifications defined 
in the SOP 5.1, Soil and Rock Borehole Logging and Sampling.. 

I f  field screening of samples fo r  organic vapors is required, conduct it as de- 
scribed in the SOP 6.2, Health and Safety Monitoring of Organic Vapors with a 
Photoionization Detector, and SOP 6.3, Health and Safety Monitoring of Organic 
Vapors with a Flame Ionization Detector. 

I f  the boring is to be completed as a monitoring well, review the SOP 4.3,  
Monitoring Well Installation, for  ,pertinent information. 

The back of the drilling rig must be free of any leaking hydraulic lines. Do not 
grease surfaces to the point that excess grease could be dislodged during drilling. 

Conduct work in compliance with Occupational Safety and Health Administration 
(OSHA) regulations regarding drilling safety and the detection of underground 
utilities. If required by safety considerations, relocate the borings. 

For each operating dril l  rig, designate an individual to be responsible for  logging 
samples, preparing boring logs and well sketches, and the well installation of that 
rig. More than one rig a t  a time may be supervised by a qualified individual. 

Do not use dyes, tracers, or other substances or introduce them into borings, wells, 
soil moisture (water) samplers, grout, backfill, groundwater, o r  surface water 
unless specifically required by the contract. 

If drilling fluids are required, do  not use dug (lined) sumps; portable recircula- 
tion tanks a re  required. 

Log the samples, prepare the boring logs and well sketches, and supervise the well 
installation. 

NOTE: Whenever a sample is collected, a custody record must be initiated on the 
Custody Transfer Record/Lab Work Request form and a Soil Sample 
Identification Label aff ixed to the sample container. SOP 1.3, Sample Control 
and Documentation, contains copies of the form and label and instructions f o r  
completing the form and label. 
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L. 

M. 

N. 

0. 

P. 

If specified, a i r  systems should include a n  air  line oil filter that  requires 
frequent replacement to remove all oil residue from the air  compressor. The use 
of any air  system should be fully described in the driller’s log and include an 
equipment description, the manufacturer’s name, model name, a i r  pressures used, 
the frequency of changing the oil filter, and a n  evaluation of the a i r  line fi l ter-  
ing. 

Follow the sampling interval and type of sampling equipment specified in the 
FSP or WP unless directed by the site manager. 

Record all field measurements and comments on the Borehole Log (Rock) form 
(see SOP 5.1). Complete all lines on the forms. Use the letter designation NA f o r  
not applicable, ND fo r  not done, or UNK fo r  unknown when applicable. If  some 
steps or procedures were not performed as described, state the reason (as prac- 
ticable) on the Borehole Log (Rock) or submit it as a n  attachment. 

During drilling, maintain a daily detailed driller’s report and have a qualified 
person submit i t  if requested by the site manager. The report will provide a 
complete description of all formations encountered, the number of feet  drilled, 
the number of hours on the job, any shutdowns because of breakdown, the feet of 
casing set, and other pertinent data. 

I f  rock coring is specified, follow the procedure described below. 

1. Casing is required fo r  the full  depth of the overburden in borings when rock 
is cored. 

2. Advance the casing according to specifications in the FSP or WP. The casing 
should be of the flush-joint or flush-couple type and  of sufficient size to 
allow fo r  soil sampling, coring, and well installation. All casing sections 
should be straight and  free of any obstructions. If hollow-stem augers are to 
be used, equip the bit with a plug device that can be removed a t  the required 
sampling depth. 

3. Use drill rods f o r  drilling rock that are  NW in size to minimize vibration and 
chattering. Rock core size should be NX, NQ (wire line), or a size specified 
in the FSP or  WP. 

4. Use core barrels of the improved double-tube varieties (like the Christensen 
Series C or D models or the equivalent) that  are  equipped with a split inner 
tube. 

5. Use five-ft  barrels a t  the discretion of the site manager. 

6. Make every effor t  to use clear water as a drilling fluid.  In the event that  
this is impractical, recirculated water may be used a t  the discretion of the 
site manager, as long as a settling tank and fi l tering system a re  provided. 

To minimize core losses in soft, erodable rock, the measures listed below 
should be required by the supervising field technician. 

7 .  

a. Restrict drilling to short runs of 2 to 3 ft. 

b. Keep drilling water pressure low (under 150 psi); - 
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c. Keep feed pressure under 100 psi. 

8. The supervising geologist should not permit a full  coring run to be drilled if 
he/she suspects that  core was left in the hole on the previous run. If  this is 
believed to have occurred, shorten the next coring run by the length of core 
believed to have been left  in the hole. This is necessary to prevent blocking 
the core barrel and grinding the core. 

9. Upon removal of the core barrel from the drill hole, the driller should 
remove and  open the split inner tube and deliver i t  to the field technician. 
If necessary to facilitate accurate logging, wipe off the core while it rests in 
the inner half. 

10. Store rock cores in  cardboard or wood core boxes so that their relative 
position by depth is preserved. Note intervals of lost core in the core 
sequence. Clearly mark the top of the core sequence. Mark boxes with the 
boring number, cored interval, and box number in cases of multiple boxes. 
The weight of each f u l l y  loaded box should not exceed 75 lbs. No data 
should appear on or within the box that is not specified on the Boring Log 
(Rock). 

11. Each box should contain core from .only one borehole. If spacers are  required 
to separate intervals of core runs, use wooden blocks that have been clearly 
marked with the missing interval of core. 

Q. If tri-cone rotary drilling is used, record the items below. 

1. Rate of drilling 
c. 

2. Percent of drilling fluid recovery . .  

3. Changes in drilling fluid and water color 

4. Lithologic description 

Determine lithologies .by using a kitchen screen to separate rock particles 
f rom the return waters. Describe the cuttings according to SOP 5.1, Soil and 
Rock Borehole Logging and Sampling. Place the cuttings on plastic sheets for 
easier tracking of depth and examination. 

R. In the abandonment of any boring, follow any appropriate state regulations and 
obtain approval before any casing removal or sealing/backf illing. Seal borings by 
grouting from the bottom of the boring or well to the ground surface. This will 
be accomplished by placing a tremie pipe a t  the bottom of the boring and 
pumping grout through this pipe until undiluted grout flows from the boring at  ’ 
the ground surface. The grout or tremie pipe may be gradually withdrawn, a s  
long as the end of the pipe is a t  least 10 f t  below the grout surface. The grout 
should consist of a neat cement with 4 Ibs of commercial bentonite and 
approximately 7.5 gallons of water added for  every 94-lb bag of cement. After 
the grout has set (about 72 hrs). the contractor should check the abandoned site 
for grout settlement. 
described above. Methods other than those described here may be implemented as 
dictated by appropriate state or local agencies. Do not use any grout additives 
except the 4% bentonite. 

Fill any depression in the grout with the grout mix . 
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S. Safety equipment should be specified by the site and safety officer. In al l  cases, 
the minimum physical protection worn by drilling personnel should include a 
hard hat, safety glasses, gloves, steel-toed boots, and hearing protection. 

3.4 . Postoperation 

3.4.1. Field 

A. 

B. 

C. 

D. 

E. 

Ensure that all  equipment is accounted for, decontaminated (see SOP 1.6, General 
Equipment Decontamination), and ready for  shipment. 

Restore the site to presampling conditions as specified in the FSP or WP. 

Make sure all borehole locations are  properly staked and the location ID is 
readily visible on the location stake or protective casing. 

Have the driller approve and initial the report of progress a t  the end of each 
operating day. 

Prepare samples and transport according to SOP 1.3, Sample Control and 
Documentation; SOP 1.4, Sample Containers and Preservation; and SOP 1.5, Guide 
to Handling, Packaging, and Shipping of Samples. 

3.4.2. Documentation 

A. 

B. 

C. 

D. 

E. 

Record cleanup and  hole abandonment procedures and  any uncompleted work 
(like site restoration or long-term monitoring) in the logbook. 

Complete logbook entries, verify the accuracy of entries, and 'sign/initial all 
pages. 

Review data collection forms for  completeness. 

If required by local or state law, file well-installation reports. 

After a land survey, verify that the drilling permit describes the site location 
accurately. If necessary, modify and resubmit the permit. 

3.4.3. Office 

A. 

B. 

C. 

D. 

Deliver original forms and logbooks to the site manager for  technical review. 
He/she will review, sign forms, and  transmit to the document control officer 
(copies to the files) for  eventual delivery to the Department of Energy. 

Inventory equipment and  supplies. Repair or  replace all broken or damaged 
equipment. Replace expendable items. Return equipment to the equipment 
manager and report incidents of malfunction or  damage. 

If samples have been collected for  analysis, contact the laboratory to ensure that 
samples arrived safely and  instructions for  sample analyses are  clearly 
understood. 

If  drilling wastes were stored, determine the appropriate disposal (based on 
laboratory analysis) of the soils from the borings. - 

0 
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4.  SOURCES 

Barcelona, M. J., J. P. Gibb, J. A. Helfrich, and E. E. Garske. 1985. "Practical Guide to 
Groundwater Sampling." U.S. Environmental Protection Agency report EPA/600/2- 
85/ 104. Washington, D.C.: U.S. Government Printing Office. 

DOE. 1985. "Field Technical Representaive Manual." 2d ed. U.S. Department of Energy, 
Uranium Mill Tailings Remedial Action Project Off ice, Albuquerque Operations 
Office document, June 1985. Albuquerque, New Mexico. 

5. APPENDIX 

5.1. Equipment and Supplies Checklist 
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APPENDIX 5.1. 

EQUIPMENT AND SUPPLIES CHECKLIST 

Sprayer with clean (potable) water for  dust control 

Core boxes 

Wood block or lath 

Measuring tape (tenths) 

Large, black permanent marker 

Strapping tape 

Appropriate clothing 

. Sprayer with clean water for dust control 

Any applicable licenses and permits 

Camera and  film 

Sample containers 

Plastic sheets’ 

Any additional supplies listed in associated procedures, as needed 
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STANDARD OPERATING PROCEDURE 4.6 

TEST PIT LOGGING AND SAMPLING 

1 .  PURPOSE 

To describe the physical nature of consolidated or unconsolidated subsurface earthen 
materials encountered during the excavation of a pit or trench. 

2 .  DISCUSSION 

. The Field Sampling Plan (FSP) or Work Plan (WP) includes specific details about  the 
location and procedures, equipment, and other details related to the trenching xask. 
Refer to the FSP or  WP for the type and number of samples to be collected in each 
trcnch. Collection and measurement of samples and the documentation of data will  be 
performed as described in the associated procedures. 

Before beginning the field test pit excavation program, office and field management 
personnel should obtain information about geologic conditions expected a t  the site. The 
three basic methods of sampling a test pit are  described below. 

1. Strip sampling a pit involves the vertical cutting of a representative sample 
f rom each distinctive lithologic unit of the test pit wall. 

Undisturbed block sampling can be performed within a test pit. Normally, 
the block sample size is approximately 1 ft’. Microcrystalline wax sealing 
and proper storage and shipment are  essential to avoid drying and breaking 
block samples. 

2. 
. .1 r 

3. When the test pit is inaccessible or groundwater is infiltrating, the excavation 
consists of selectively digging in certain lithologic units with a backhoe. 

The investigation team should be composed of technical specialists with backgrounds i n  
the fields of geology, engineering geology, or geotechnical engineering. The locations and 
dimensions of the trench should be identified in the FSP or WP. Mapping the trench 
walls and sampling should be conducted by the members of the investigation team. The 
construction subcontractor should be responsible for  supplying excavation -equipment, 
trained operators, materials for  shoring the trench walls, and the preparation of the walls 
for mapping. 

3. PROCEDURES 

3.1.  Associated Procedures 

Before every operation, a review of the SOPs 1.1-1.10 is necessary. These SOPs contain 
information on the performance of field activities. They should be consulted for specific 
information on equipment and supplies; sample collection, preservation, packaging, and 
shipping; decontamination procedures; and documentation requirements. Procedures 
directly associated with this SOP a re  listed below. 
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SOP No. SOP Title 

1.1 

1.3 Sample Control and Documentation 

1.4 Sample Containers and Preservation 

1.5 

1.6 General Equipment Decontamination 

5.2 

General Instructions for Field Personnel 

Guide to Handling, Packaging, and Shipping of Samples 

Soil Sampling with a Spade and Scoop 

3.2. Preparation 

3 .2 .1 .  Office 

A.  

B. 

C. 

D. 

E. 

F. 

Review the FSP or  WP and SOPs listed in Section 3.1. 

Coordinate schedules/actions with the installation staff .  

Obtain appropriate permission for property access. 

Assemble the equipment and supplies listed in Appendix 5.1. 
operation of all sampling equipment. 

Ensure the proper 

Notify the analytical laboratory of sample types, the number of samples, and the 
approximate arrival date. 

Contact the carrier that  will transport samples to obtain information on 
regulations and specifications. 

3.2.2. Documen tation 

A. Obtain a logbook from the QA officer. 

B. Record results of the equipment check in the logbook. 

C. Obtain a sufficient number of the appropriate ER Program data  collection forms 
(see INDEX T O  SOPs). 

D. Consult the ER Program data administrator for a current list of information 
management codes, location IDS, and sample numbers used in the completion of 
data forms. 

3.2.3. Field 

Decontaminate all sampling equipment before taking the first  sample and between 
sampling intervals. 

. .  .. a 
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3.3. Operation 

A. Excavate trenches with a backhoe that uses a 2- to 3-ft-wide bucket capable of 
efficient excavation to a depth of approximately 15 ft.  

B. At  those sites requiring restoration or containing contaminated materials, remove 
and stockpile the topsoil or contaminated material before trench excavation. 
Make shallow cuts of 1- to 2-ft depths and stockpile the material on the 
downwind or downslope side of the trench. Maintain ample space (a minimum of 
2 f t )  between the stockpiled material and the trench to maneuver excavation 
equipment. 

C. Maintenance of stable walls, particularly in deep trenches, is best accomplished 
with straight-line sections. Because shoring in corners or curve areas is 
potentially ineffective, avoid the excavation of nonlinear trenches. 

D. Make trench walls vertical, uniform in width, and as smooth as practical to 
facilitate the efficient use of portable shoring braces. If caving of the trench 
walls occurs during excavation, widen the trench and terrace i t  a t  the top to 
allow placement of the shoring in the lower section of the trench. Mitigate severe 
caving of the trench walls by using multiple terraces that incrementally increase 
the trench width toward the ground surface. Instances may occur in which the 
only way to examine vertical walls in problem areas is to map the walls in small 
increments of depths and lengths, stopping the trenching as required and using 
the backhoe bucket as safety equipment. After each trench section is adequately 
excavated, the backhoe operator should scrape the trench bottom to remove loose 
debris and obstructions. Trench investigators should be allowed unrestricted 
movement to the degree practically achievable, particularly with respect to ladder 
access. 

Place excavated subsoil as  a windbreak on the upwind or upgradient side of the 
trench. Maintain sufficient space (a minimum of 2 f t )  between the material and 
the trench edge to ensure that it will not fall back into the trench or impede the 
advancement of the backhoe. 

s -  ..- 

* n  

F. 

G. Depending on the strength of the surficial deposits being trenched, mapping may 
occur concurrently with the advancement of the trench. The site geologist and a n  
assistant should conduct the mapping of the trench wall a t  a safe distance behind 
the backhoe, lessening the risk of exposure to caving induced by backhoe 
vibrations. One team member should remain a t  the surface to direct the 
excavation activity and assist the trench wall mapping team. The topside member 
can ensure that the backhoe operator excavates the trench as specified by the site 
geologist, who should advise the operator of trench conditions requiring 
immediate attention and direct the operator to trim and terrace trench walls 
when appropriate. The safety of the trench mappers is the paramount 
responsibility of the topside team member, who should be constantly alert f o r  
indications of potential wall caving (like tension cracks). All persons entering 
any portion of the trench should wear personal equipment for  protection of the 
head and eyes. 

H. For trenches in  excess of 5 f t  deep or shallower trenches that have been examined 
and require structural reinforcement, the most efficient way to strengthen a 
trench wall is with hydraulically operated portable shoring. Shore up only the 
section of trench being mapped. As safety is the primary consideration, the 
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placement of shoring relative to the mapping activity in the trench is of critical 
importance. No person may enter any portion of the trench that has not been 
shored. Alternately, a specially constructed trench box can be used to shore the 
walls to facilitate sampling. 

I. Project managers should document the required safety protocol related to 
Occupational Safety and Health Administration (OSHA) requirements according 
to the OSHA publication 2226 (Excavating and Trenching Operations, U.S. 
Department of Labor) and 29 CFR 1926, Construction and .Industry Standards. 
Trenches deeper than 5 f t  and longer than 8 f t  must be shored. For trenches 
approximately 10 f t  deep or less, use a group of at least 3 portable shoring braces. 
Space them roughly 8 f t  apart  to provide the field personnel a t  the site with a 
working space. For depths greater than 10 f t ,  use a t  least 4 shoring braces. When 
2 or more people will be in the trench, use additional shoring to expand the 
working space. The shoring braces should not be separated by more than 8 f t .  
Shoring should be placed in true horizontal position, spaced vertically, and 
secured to prevent sliding, falling, or kickouts. 

J.  Provide access to the trench with ladder(s) placed next to the shoring. The 
ladder(s) should be aluminum and capable of extending from the trench bottom to 
at  least 3 f t  above the ground surface. Provide a ladder for  each person working 
i n  the trench. 

K. The topside team member should install shoring by placing a 2-inch by 2-inch 
board across the width of the trench for  support. The  topside person should 
relocate the portable shoring and  ladder(s) as mapping operations advance (or  ;is 
warranted by unstable trench wall conditions). 

L. Inclement weather accompanied by intense or steady precipitation is sufficient 
cause to temporarily suspend fault-trenching operations. Careful examination of 
the trench wall, bottom, and vicinity conditions should precede the resumption of 
the trenching operations. 

M. When appropriate, restrict access to the trench area(s). Use barricades with 
flashing lights to preclude vehicle and pedestrian t ra f f ic  and  delineate a 
perimeter that  contains the trench, windbreak, and topsoil/contaminated material 
stockpiles. If the trench area is accessible to livestock, install a single-wire 
electric fence or  other type of temporary fencing to prevent entry into the site 
area. 

N. Each trench or  trench segment is usually maintained in a n  accessible condition 
until all trenches have been mapped and data collected to the satisfaction of the 
site geologist. No portion of any trench should be reentered unless that segment 
has been inspected for  stability and adequately reinforced with portable shoring. 

0. Plot physical attr ibutes of units that  are  distinct because of lithology, texture, or  
color as feet and  inches, plus or minus the baseline elevation and station position. 
In addition to bedding planes and  lithologic interfaces, geologic features (like 
cobble strings) may aid in following stratum continuity, particularly if individual 
units are diff icul t  to discern. Assessment of stratigraphy in a deposit lacking 
distinct strata or containing similar geologic units may be aided by the use of a 
5-ft-square aluminum frame marked with string in a I-ft  grid pattern. To 
demonstrate the continuity of surficial deposits, detailing the geologic features 
(like cobble strings or lenses) with the grid frame across the entire le,ngth of thc 
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P. 

Q. 

R. 

S. 

T. 

-* * 

..,- 

U. 

V. 

trench may be necessary. Other features like gouge or  breccia zones, zones of 
alteration, and fracture systems should be mapped, as well as distinct reference 
features like large boulders or organic debris. 

Visual Description. Description of the soil will be according to the ASTM 
Designation D 2488-84, Standard Recommended Practice fdr Descriptign of Soils 
( V is ua I-Ma n ua I Procedure). 

The technical specialist assisting the mapper in the trench should prepare the 
trench wall ahead of the mapper usin-g a trowel and large paint brushes. Physical 
support of the grid frame when mapping the middle and upper reaches of a 
trench wall will be the responsibility of this person. 

When there appears to be evidence of structural deformation or where there is 
doubt of the lateral continuity of a deposit or stratum, take at  least two 
photographs of the trench wall. The first  should record the unaltered appearance 
of the wall. The second should record the same location af ter  i t  has been divided 
into a grid reference using nails and string line and highlighted with orange, 
white, or black spray paint. Take flash photos if ambient light is insufficient f o r  
a clear, bright exposure. 

I n  the event that faulting is indicated by a bedding disturbance, attempt to date 
the youngest offset bed or the oldest bed that is not offset by acceptable dating 
methods. After delineating the trend of the fault  trace, confirm the orientation 
of the fault  by excavating a second trench across the same fault. 

Collect samples from the trench wall or floor according to SOP 5.2, Soil Sampling 
with a Spade and Scoop. 

NOTE: Whenever a sample is collected, a custody record must be initiated on the 
Custody Transfer Record/Lab Work Request form and a Soil Sample 
Identification Label aff ixed to the sample container. SOP 1.3, Sample Control 1 

and Documentation, contains copies of the form and label and instructions for  
completing the form and  label. 

Backfill the- trenches with the backhoe used to perform the excavation. 
Alternatively, a rubber tire front-end loader or backhoe with a front-end loader 
bucket may be more efficient. Use material excavated and functioning as's 
windbreak for  backfill. It is important a t  most sites that the restored site is a s  
close to the original surface contour as practical. Compact the backfill by wheel 
rolling with the backhoe or loader to accomplish this objective. 

In pasture land or any place where restoration is required and vegetation cover is 
important, replace the topsoil that was excavated and stockpiled downgradient 
from the trench a t  the end of the restoration process. After the surface is wheel 
rolled and dressed down, restore the area as specified by the access agreement. 

3.4.  Postoperation 

3.4.1.  Field 

A. Fill the test pit to its original level. 
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B. Ensure that all equipment is accounted for, decontaminated (see SOP 1.6, General 
Equipment Decontamination), and ready for shipment. 

C. Restore the site to presampling conditions as specified in the FSP or WP. 

D. Make sure the test pits are properly staked and the. location ID is readily visible 
on the location stake. 

E. Prepare samples for  transport according to SOP 1.3, Sample Control and 
Documentation; SOP 1.4, Sample Containers and  Preservation; and SOP 1.5, Guide 
to Handling, Packaging, and Shipping of Samples. 

/ 

3.4.2.  Documentation 

A. Record cleanup procedures and any uncompleted work (like site restoration or 
long-term monitoring) in the logbook. 

B. Complete logbook entries, verify the accuracy of entries, and sign/initial all 
pages. 

C. Review data collection forms for  completeness. 

3.4.3.  Office 

A. Deliver original forms and logbooks to the site manager for technical review. 
He/she will review, sign forms, and  transmit to the document control officer 
(copies to the files) for  eventual delivery to the Department of Energy. 

B. Inventory equipment and supplies. Repair or replace all broken or  damaged 
equipment. Replace expendable items. Return equipment to the equipment 
manager and report incidents of malfunction or damage. 

C. Contact the analytical ' laboratory to ensure that samples arrived safely and 
instructions for sample -analyses are clearly understood. 

4. SOURCE 

ASTM. 1986. Standard Recommended Practice for Description of Soils (Visual-Manual 
Procedure),! 41 1-25, ASTM D:2488-84. American Society of Testing Methods, 
Philadelphia, Pennsylvania. 

5.  APPENDIXES 

5.1.  Equipmemt and Supplies Checklist 

5.2. Test Pit Log Form 

5.3.  Data Form Completion 

5.4 .  Checklist to Describe Fine-Grained Soils 

5.5 .  Checklist to Describe Coarse-Grained Soils 
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APPENDIX 5.1 

EQUIPMENT AND SUPPLIES CHECKLIST 

Flat-nosed shovel and scoops 

Sample containers and preservatives 

Hand lens 

Ladders 

Portable shoring braces (minimum of 3) 

Spray paint 

Trowel 

Large paint brushes 

Barricades or temporary fencing 

Revirion 0 
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APPENDIX 5.2 
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TEST PIT LOG 
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TEST PIT LOG 
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FACIUTY CODE - EXCAVATOR CODE 
LOCATION ID _ _ . - ~  ___- MCAVAllON DATE 

COORDINATES (m: ~EPl l l  
NORTH UST C~NST?:JC'ICPI VET- 23 

GROUND W A l l O N  (Ff MSL) - ~ ACCEmANCE CODE 
LOCATION lYP€ TP 
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I 

I 
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L IT3OLCGIC LOG LOCCER CODE 

CONSTRUCTION METHODS: 

0 - DUG 
1 - TRENCHING 

0 - OTHER (SPECIFY) 

SAMPLE METHODS 

B - UNOISTIJRBED aLOCK 

0 - DlSlliRBEO BULK 
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APPENDIX 5.2, continued 

. I  

! I  

TEST PIT LOG 
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APPENDIX 5.3 

DATA FORM COMPLETION INSTRUCTIONS 

Use a pen with black ink that is not water soluble (not a felt-tip pen). Make an  entry in 
each blank. Where there is no data entry, enter UNK for Unknown, NA for Not  
Applicable, or ND for Not Done. If any procedure was not performed as prescribed, give 
the reason for  the change or omission on the form. To change an  entry, draw a single 
line through it, add  the correct information above it, and initial the change. 

TEST PIT LOG 

1. Facility Code. Five-character code abbreviating the facility name where 
program activity is being conducted. The first three characters indicate the  
facility, and the remaining two numbers designate the specific site within the 
facility. 

2. Location ID. Four-character code assigned sequentially to each test pit 
location where physical, chemical, biological, radiological, and other 
measurements are  taken. 

3. Coordinates (Ft): North/East. The coordinates refer to the horizontal 
location of the test pit. At the time of the field investigation, the exact 
coordinate position of the borehole will not be known. In this case, UNK 
must be within the two spaces on the form. This information wi l l  be 
provided when the survey data comes i n  after the test pit program has becn 
completed. 

4. Ground Elevation (Ft MSL). At the time of the field investigation, the exact 
ground elevation of the test pit will not be known. In this case, the exact 
ground elevation will be determined .when the survey data comes in af ter  the 
program has been completed. 

5 .  Location Type. This line is for  data processing personnel only, and no 
additional information needs to be given on this line. 

6. Excavator Code. Three-character code identifying the company responsible 
for excavating a test pit. 

7. Excavation Date. The date when the test pit was excavated in the format 
DD-MMM-YY (0 1 -JAN-88). 

8. Depth (FTFD). The total depth of the test pit in feet and  tenths of feet. 

9. Construction Method. The construction or excavation method used in the 
advancement of the test pit. A table of various construction methods is 
included at  the bottom of each Test Pit Log form. 
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APPENDIX 5.3, Continued 

10. Acceptance Code. One-character code assigned by the installation manager 

1 1 .  Groundwater Levels. The date, time, and depth (in feet) of any water 
encountered during the excavation of a test pit should be recorded b y  the 
distance from the ground surface to the location where it is seeping from the 
sides of the excavated. trench. 

12. Location Description. A written description of the approximate test pit  
location in respect to some nearby permanent topographic or geographic 
location. 

13. Logger Code. Three-character code identifying the company that employs the 
person filling out the Test Pit Log form. 

14. Lithologic Log 

a.  Depth (Ft). A numerical designation that generally depicts lithologic soil 
boundaries. Each space is usually designated as equal to 1.0 f t  of depth 
below the ground surface. Depths will be recorded on the Test Pit Log in 
feet and tenths of feet. . 

CONVERSION TABLE 

(INCHES T O  TENTHS O F  FEET) 

Inchea ,Tenths of Feet 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 

- 

.08 

.17 

.25 

.33 

.42 
S O  
.58 
.67 
.75 
.83 
.92 

1 .oo 

b. Sample Interval. A graphical representation depicting the interval from 
which the sample was collected. 

Sample Method. The  method by which the samples will be obtained. A 
list of test pit sampling methods is included a t  the bottom of each Test 
Pit Log form. 

c. 

d. Sample ID. Four-digit number assigned to ensure that data collected 
retains uniqueness f rom other data collected at the same location ID. 
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e. USCS (The Unified Soil Classification System). A method of grouping 
unconsolidated earth materials according to their engineering properties. 
It is based on soil behavior, which is a reflection of the physical 
properties of the soil and  its constituents. The system established 15 
distinct soil groups with different engineering properties. Boundary 
classifications are  provided for  soils having characteristics of 2 groups. 
The 15 soil groups are  divided into the categories of fine-grained and 
coarse-grained materials and are described in Appendixes 5.4 and 5.5, 
respectively. 

f .  Visual Description. The visual description of material being excavated. 
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APPENDIX 5.4 

CHECKLIST T O  DESCRIBE FINE-GRAINED SOILS 

1. Typical Name 
Sandy Silt, Silt, Clayey Silt, Sandy Clay, Silty Clay, Clay, Organic 
Silt, and Organic Clay 

2. Size Distribution 
Approximate percent of gravel, sand, and fines in fractions finer 
than 3 inches 

3. Color 
Note presence of mottling and  banding, as well as color of the soil. 

4. Moisture Content 
Dry, Moist, Wet, and  Saturated 

5 .  Consistency 
Soft, Firm (medium), Stiff ,  Very Stiff, or Hard 

6. Structure 
Stratified, Laminated (Varved), Fissured, Blocky, Lensed, 
and Homogeneous (nonstratif ied) 

7 .  Cementation 
Weak or Strong 

8. Local or Geologic Name 

9. Group Symbol 

Soil Classif icatioq 
Group Symbol Group Name 

CL Lean clay (low plasticity) 
ML Silt 
OL Organic clay or  silt (lean) 
CH Fat  clay (high plasticity) 
MH Elastic silt 
OH Organic clay or silt (Fat) 
PT Peat 
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APPENDIX 5.5 

CHECKLIST TO DESCRIBE COARSE-GRAINED SOILS 

1. Typical Name 
Sand, Clayey Sand, Silty Sand, Gravel, Clayey Gravel, Silty Gravel, 
Cobbles, and Boulders 

2. Gradation 
Well Graded (uniformly graded) or Poorly Graded (gap graded) 

3. Size Distribution. 
Approximate percent of gravel, sand, and fines in fractions finer 
than 3 inches 

4. Grain Shape 
Angular, Subangular, Subrounded, and Rounded 

5. Color 

6. Moisture Content 
Dry, Moist, Wet, and Saturated 

7. Structure 
Stratified, Lensed, and Nonstratified 

8. Cementation 
Weak and  Strong 

9. Local or Geologic Name 

10. Group Symbol 

Soil Classification 
Group Symbol Group Name 

GW 
GP 
GM 
GC 
sw 
SP 
SM 
sc 
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STANDARD OPERATING PROCEDURE 5.1 

SOIL AND ROCK BOREHOLE LOGGING AND SAMPLING 

1 .  PURPOSE 

To describe the physical nature of consolidated or unconsolidated subsurface earthen 
materials encountered during auger, rotary, or other drilling activities and collect samples 
of the earthen materials for  fur ther  evaluation. 

2. DISCUSSION 

The Field Sampling Plan (FSP) or Work Plan (WP) contains specific details about the 
procedures and  equipment fo r  this SOP. Refer to the FSP or WP for  the type of samples 
to be collected. Collection and measurement of samples and the documentation of data 
wil l  be performed as described in the associated procedures. 

Before field drilling begins, all management personnel should obtain information about 
expectcd geologic and hydrogeologic conditions at  the site. The FSP or WP includes direc- 
tions fo r  sampling methods, location, and details for the site where the field personnel 
wil l  work. 

Most sites where soil and rock borehole logging and sampling a re  conducted include u n -  
~ consolidated deposits of varying thickness over consolidated bedrock at depth. Two  forms 

are used for  describing the soil and rock encountered during drilling and sampling. The 
Borehole Log (Soil) form (Appendix 5.2) is used when describing unconsolidated alluvium, 
colluvium, and regolith. The Borehole Log (Rock) form (Appendix 5.3) is used when 
drilling o r  coring rock to describe the lithology and other physical characteristics of 
sedimentary, igneous, and metamorphic rocks. 

o 

3. PROCEDURES 

3.1. Associated Procedures 

Before every operation, a review of the SOPs 1.1-1.10 is necessary. These SOPs contain 
information on the performance of field activities. They should be consulted for  specific 
information on equipment and supplies; sample collection, preservation, packaging, and 
shipping; decontamination procedures; and documentation requirements. Procedures 
directly associated with this SOP are  listed below. 

SOP No. SOP Title 

1.1 General Instructions for Field Personnel 

I .3 Sample Control and Documentation 

1.4 Sample Containers and Preservation 

1.5 Guide to Handling, Packaging, and Shipping of 
Samples 
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1.6 General Equipment Decontamination 

4.1 Soil Boring 

4.2 Rock Boring 

3.2.  Preparation 

3.2.1.  Office 

A. Review the FSP or WP and SOPs listed in Section 3.1. 

B. Coordinate schedules/actions with the installation staff .  

C. Obtain appropriate permission for property access. 

D. Assemble the equipment and supplies listed in Appendix 5.1. Ensure the proper 
operation of all sampling equipment. 

E. Notify the analytical laboratory of sample types, the number of samples, and the 
approximate arrival date. 

F. Contact the carrier that will transport samples to obtain information on 
regulations and specifications. 

G. Contact the members of the survey crew and inform them of the approximate 
date that ground surveys will begin. 

3.2.2. Documentation 

A. Obtain a logbook from the QA officer. 

B. Record results of the equipment check in the logbook. 

C. Obtain a sufficient number of appropriate ER Program data collection forms (see 
INDEX TO SOPs). 

D. Consult the ER Program data administrator for a current list of information 
management codes, location IDS, and sample numbers used in the completion of 
data forms. 

3.2.3. Field . 

A. Decontaminate all sampling equipment before taking the first  sample and 
between sampling intervals (see SOP 1.6, General Equipment Decontamination, 
and the FSP or WP). 

B. Record all pertinent information (date, site, ID number, and location) in  the 
logbook or  the appropriate data form. Note field conditions, unusual 
circumstances, and weather conditions. 

C. Permanently attach a soil sample identification -label to each sample container. 
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3.3. Operation 

3.3.1. Loegine SamDles 
I 

A. Whenever a sample is collected, complete a description of the sample using the 
Borehole Log (Soil) form (Appendix 5.2) or Borehole Log (Rock) form (Appendix 
5.3). Fill out these forms according to the information described in Appendix 5.4. 
Include all scale drawings that fur ther  describe textural variations in the logbook. 
If cameras are  permitted on the site, use photographs instead of drawings. 

NOTE: Whenever a sample is collected, a custody record must be initiated o n  the 
Custody Transfer Record/Lab Work Request form and a Soil Sample 
Identification Label affixed to the sample container. SOP 1.3, Sample Control 
and Documentation, contains copies of the form and label and instructiods f o r  
completing the form and label. 

B. Gross physical properties of the sample can be described by unaided visual 
observation or inspection under a hand lens. Whenever feasible, prepare sample 
descriptions by observing fresh surfaces or cuttings. 

C. Wash cuttings from mud rotary boring in clear water to remove drilling mud. 
Use a strainer with a large capacity during the washing process; 

D. Split the core lengthwise, so that the interior can be inspected. Place core in  
>. cardboard box af ter  inspection. Label top, bottom, and core interval on box. The 
I. core box wil l  be lined with plastic to minimize cross-contamination. Mark 

unrecovered core intervals with blocks of wood. Use two permanent markers of 
different colors to draw parallel lines on the core so that its proper position in 
the core box can be maintained during and af ter  future  inspections. 

Record all linear measurements in feet or tenths of feet, not inches. 

0 ;  ... 

E. 

F. Blow counts are  to be counted for each 0.5-ft penetration of the Standard 
Penetration Test. 

G. Use the standard Unified Soil Classification System (USCS) designations for 
identifying soil strata. Detailed descriptions of the different soil classifications 
are included in the U.S. Corps of Engineers Technical Memorandum, 1953. 

H. Visuai descriptions will be according to ASTM Designation D 2488-69 "Standard 
Recommended Practice for Description of Soils (Visual-Manual Procedure)." 

I. Percent core recovery is a m'easure of coring efficiency and rock quality. If  
coring progresses gradually, a hard sandstone to a strongly fissile shale, the 
percent recovery will be affected. Once the core is shown to the field 
representative (preferably while still in the core barrel if  it is a split-core barrel), 
measure the total length recovered. Sometimes it is possible to determine where 
core loss occurred in the run. The following clues are sometimes present: 
plugging off during drilling, intense fracturing in certain sections of core 
(possibly correlated with rough, high vibrations during drilling), and rolled and 
recut pieces of core. 

J. The rock quality designation (RQD) is based on a' modified core recovery 
procedure and indirectly on the number of fractures and the amount of softening 
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or alteration in  the rock mass. Obtain the measure by summing u p  the total 
length of core recovered and counting only those relatively hard,  sound pieces of 
core that a r e  four  inches in  length or longer. See Stags and Zienkiewitz, 1968 for 
an example of a n  RQD computation. It is necessary to distinguish between 
natural  fractures and  those caused by drilling or  recovery operations. Depending 
on the engineering or  hydrogeologic requirements of the project, breaks induced 
along high anisotropic planes (like foliation or bedding) may be counted as 
natural  fractures. Lengths that contain strong and recemented fractures should 
be measured in total. 

ROD OUALITY OF ROCK MASS 

90- I00 Excellent 
75-90 Good 
50-75 Fair 
25-50 Poor 
0-25 Very Poor 

K. Percent Drilling Fluid Recovery--the volume of fluid losses and the interval over 
which they occur. For example, no fluid loss means that no fluid was lost except 
through spillage and filling the hole. Partial f luid loss means that  a return was 
achieved, but the amount of return was significantly less than the amount being 
pumped. Comde te  water loss means that no fluid returned to the surface during 
the pumping operation. A combination of opinions from the field personnel and 
the driller on this matter will result in the best estimate. Make a crude, relatively 
effective estimate by placing a calibrated stick in the recirculation pit. Estimate 
the return flow and volume of the pit a t  intervals of one-half f t  to one f t  on the 
stick. Obtain the pumping rate by measuring elapsed time to withdraw a 
specified volume from the pit without return. After estimating the return flow, a 
percentage can be obtained. The return flow can sometimes be crudely measured 
with a five-gallon bucket. 

Record a change in  the fluid recovery rates. 
same fo r  a n  entire core run, only one call per change is necessary. 
change in f luid recovery rate to the nearest 10%. 

If the recovery is essentially the 
Record the 

L. Spacing. Describe the spacing of discontinuities as close or wide according to the 
following tables. 

SPACING OR BEDDING SYMBOL 
FOLIATION, BANDING, 

( 1 )  More than 6 f t  Very thickly (bedded v r  
or banded) 

(2) 2 to 6 f t  Thickly 

(3)  8 to 24 inches Medium 

T 

M 

(4) 2 1/2 t o  8 inches Thinly T N  

(5) 3/4 to 2 1/2 inches Very thinly VTN 
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M. 

N. 

0. 

0 :  1 .  

In describing structural features, describe the rock mass as thickly bedded or 
thinly bedded according to the above criteria. Depending on the project re- 
quirements, identify the form of joint (stepped, smooth, undulating, or planar), i t s  
d ip  (in degrees), its surface (rough, smooth, or slickensided), its opening (giving 
width), and its filling (none, sand, clay, or breccia). 

Orientation. The orientation is the angle of bedding, joints, or fractures 
measured with a clear plastic protractor to the nearest 10'. Reference all 
measurements with 0' a t  horizontal. If fractures have a persistent orientation, 
record a t  the beginning and repeat every 5 f t  in depth. 

Condition. The texture of the fractures. 
clean, rough, and stained. 

Examples of condition are smooth, 

Weathering. Describe the degree of weathering according to the following table. 

GRADE 

Fresh 

Slightly 

Moderately 
Weathered 

Highly 
Weathered 

SYMBOL DIAGNOSTIC FEATURES 

F No visible sign of decomposition or discoloration. Rings 
. .  

under hammer impact present. 

SLW Slight discoloration inward from open fractures; 
otherwise, rimilar to fresh. 

MW Diwoloration throughout. Weaker minerals (like 
felhpar) have decomposed. Strength somewhat less 
than fresh rock, but cores cannot be broken by hand or 
scraped by knife. Texture has been preserved. 

HW Mort mineralr are somewhat decomposed. 
Specimens can be broken by hand with effort or 
rhaved with a knife. Core stones present in rock mans. 

Texture becoming indirtinct, but fabric has been 
preserved. 

Completely CW Miner& decomposed to soil, but fabric and structure 
have been presened (saprolite). Emily crumbled 
or penetrated. Advanced state of decomposition 
rerulting in plastic milo. Rock fabric and 
structure completely destroyed. Large volume 
change. 

CAUTION: 
weathering hlls occurred. 

Soft rock u not necessarily weathered. Look for alteration minerale that indicate true 
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P. Hardness. Describes the degree of hardness according to the following table. 

CLASS HARDNESS SYMBOL FIELD TEST 

I Extremely hard EH Many blows with geologic hammer 
required to break intact specimen. 

I1 Very hard 

I11 Hard 

IV , Soft 

V Very soft 

VH Hand-held specimen breaks with 
hammer end of pick under more 
than one blow. 

H Cannot be scraped or peeled with 
knife; hand-held specimen can be 
broken with single moderate blow 
with pick. 

so Can just be scraped or peeled with 
knife. Indentations 1 mm to 3 mm 
show in specimen with moderate 
blow with pick. 

vso Material crumbles under moderate 
blow with sharp end of pick and 
can be peeled with a knife, but 
specimen is too hard to hand trim 
to a eice usable in a triaxial test 
apparatus. 

Q. Lithologic. The type of strata encountered during various subsurface exploratory 
investigations. The geologic lithology codes that are to be used are  listed in 
Appendix 5.7. 

R. Visual Description. Other petrologic descriptors that a id  in the classification of 
the rock or soil. Information that should be included is listed below. 

1. Typical Name 
Sandstone, schist, granite, o r  any of the appropriate names/descriptions 
included in Appendix 5.6 

2. Grain Size 
Fine, medium, or coarse 

3. Structure 
Stratified, laminated (varved), fissured, slickensided, blocky, lensed, o r  
homogeneous (nonstratified) 

4. Color 
Use A.S.A. rock color chart for rocks; use Mansell color chart  for soils. This 
should include grey colors for  reduced soils. 

._ . .. . . -  - . 5. Cementation -. . .  

Weak or strong 
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6. Local or Geologic Name 

7. Group Symbol from Appendix 5.5 or  5.6 

S. Place samples for  analyses in appropriate containers (see SOP 1.5, Guide to 
Handling, Packaging, and  Shipping of Samples). Designate sample intervals 
removed from core by wooden blocks that have been properly labeled according 
to the interval sampled. 

3.4.  Postoperation 

3.4.1.  Field 

A. Ensure that all equipment is accounted for, decontaminated (see SOP 1.6, General 
Equipment Decontamination), and ready for  shipment. 

8. Restore the site to presampling conditions and plu'g open sampling holes, a s  
specified in the FSP or WP. 

C. Make sure all borehole locations are  properly staked and the location ID is 
readily visible on the location stake. 

D. Prepare samples and transport according to SOP 1.3, Sample control and 
Documentation; SOP 1.4, Sample Containers and Preservation; and SOP 1.5, Guide 
to Handling, Packaging, and Shipping of Samples. 

3.4.2. Documen tation 

A. Record cleanup and hole abandonment procedures and any uncompleted w o r k  
-.c 

(like site restoration or long-term monitoring) in the logbook. 
... 

B. Complete logbook entries, verify the accuracy of entries, and sign/initial all 
pages. 

Review data collection forms for  completeness. C. 

3.4.3. Office 

A. Deliver original forms and logbooks to the site manager for  technical review. 
He/she will review, sign forms, and transmit to the document control officer 
(copies to the files) for  eventual delivery to the Department of Energy. 

B. Inventory equipment and supplies. Repair or replace all broken or damaged 
equipment. Replace expendable items. Return equipment to the equipment 
manager and report incidents of malfunction or damage. 

C. Contact the analytical laboratory to ensure that samples arrived safely and 
instructions for  sample analyses are  understood. 

4. SOURCES 

ASTM. 1986. "Standard Method for  Penetration Test and Split-Barrel Sampling of Soils," 
American Society of Testing Methods, Philadelphia, 298-303, ASTM D: 1586-84. 

Pennsylvania. 
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ASTM. 1986. "Standard Practice for Thin-Walled Tube Sampling of Soils," 304-307, ASTM 
D: 1587-83. American Society of Testing Methods, Philadelphia, Pennsylvania. 

ASTM. 1986. "Standard Practice for Diamond Core Drilling For Site Investigation," 333- 
337, ASTM D: 21 13-83. American Society of Testing Methods, Philadelphia, 
Pennsylvania. 

ASTM. 1986. "Standard Test Method for  Classification Of Soils For Engineering 
Purposes," 397-410, ASTM D: 2487-85. American Society of Testing Methods, 
Philadelphia, Pennsylvania. 

ASTM. 1986. "Standard Recommended Practice for  Description of Soils (Visual-Manual 
Procedure)," 41  1-25, ASTM D:2488-84. American Society of Testing Methods, 
Philadelphia, Pennsylvania. 

ASTM. 1986. "Standard Practice for Ring-Lined Barrel Sampling of Soils," 560-563, 
ASTM D: 3550-84. American Society of Testing Methods, Philadelphia, 
Pennsylvania. 

US. Corps of Engineers. 1953. "The Unified Soil Classification System." Technical 
Memorandum NO. 3-357. Washington, D.C.: U.S. Government Printing Office. 

5.  APPENDIXES 

5.1.  Equipment and Supplies Checklist 

5 .2 .  Borehole Log (Soil) Form 

5.3.  Borehole Log (Rock) Form 

5.4.  Data Form Completion 

5.5.  Checklist for Description of Fine-Grained Soils 

5.6.  Checklist for Description of Coarse-Grained Soils 

5.7.  Geologic Lithology Codes 
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APPENDIX 5.1 

EQUIPMENT AND SUPPLIES CHECKLIST 

Plastic sheet 

Hand lens 

Tape measure (divided by feet and tenths of feet) 

Wooden blocks (for core) 

Core boxes 

Grain-size chart  

Color chart 

Dilute HCl 

Red and blue permanent markers 

Strainer 

Sample labels 
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APPENDIX 5.2 

BOREHOLE LOG (SOIL) FORM 

I 

BOREHOLE LOG (SOIL) 
?AGE 1 CF - 

F A C I W  CODE - - - - - .. -- DRILLER CODE 
LOCATION ID COMPEllON DATE 
COORDINATES (IT): DIAMETER (IN) 

GROUND ELNATlON (FT MSL) CONSTRUCTION METHOD ~ 

LOCAnON TYPE 9H ACCEPtANCE CODE 
COMMENTS 

NORTH EAST EP-t-H (m) 

I GROUNDWATER L M L S  1 LOCATION DESCRIPTION 
4 I SATE TIME / 3EPW (FT) 

I I 
I 

I I 

I ! i 
I I 

! I 

UTHOLOCIC LOG LOGGER CODE 

ACCPTANCL CODES A4CCLPIAM.E R-RLCONNUSWCE U-UNACCEPTABLE N-NOT OmRMlNEO 

CONSTRUCTION METHODS: 
A - AIR ROTARl 
B - BORE0 OR AUGERED 
C - CABLE-TOOL 
D - DUG 
H - HWRAUUC-ROTARY 

P - AIR-PfRCUSSION 
R - RFJERSE ROTARY 
1 - lRMCHING 
V - D R N P l  
W - ORM AN0 WASH 

J - J f l l F D  2 - OTHER (SPECIp1) 

C a G L e r e  6- DATA Omn INTO my0 

SAMPLE MEPIODS: 
A - AUGER CUTnNGS 
S - 2" 0.0. 1.38" 1.0. D R M  SAMPLE 
U - 3" 0.0. 2.42" 1.0. NBL SAMPLE 
T - 3" 0.0. T H I N - W U D  SHELBY N E E  
0 - OTHER (SPECIPI) 
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APPENDIX 5.2, Continued 

i * 
. 

.TI 

BOREHOLE LOG (SOIL) ----- PACE - OF - 
FAClUTY CODE -~ ---- - .  

LOCAllON ID -- - COMPLETION DATE -___ 
LITHOLOGIC LOG 

I 
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APPENDIX 5.3 

CONSTRUCTION METHODS: 
A - AIR ROTARY P - AIR-PERCUSSION 
B - BORE0 OR WCEREO R - REVERSE ROTARY 
C - CIBLE-TOOL T - TRENCHING 
0 - ouc 
H - HYORAUUC-ROTARY W - O M  AN0 WISH 

V - DRlVEN 

J - J E I T O  0 - OTHER (SPECln) 

SPACING: 
BEDDED. FDUATION, ETC: JOINTS/FAULTS: 
VT - MRI THICKLY w - MRI WIDELY 
1 - THICKLY w - WIDELY 
u - UEOIUU u - MEOlUU 
TN - THINLY c - cLosay 
VM - VERY THINLY vc - MRI c L o s a Y  

BOREHOLE LOG (ROCK) FORM 

DRILLING METHODS: 
H - 6 1 / 2 "  HOUOW STEU AUGER 
C - 4 1/2" CONTINUOUS N G H T  AUGER 
CB - G E M  BIT 
NX - NX ROCK CORING 
NO - NO WIRNNE ROCK CORING 

CONDITION: 
NO - NOOUUR 
UT - MOllLEO CL - CLEAN 
V V - U ~ O  RH - ROUGH 
BN - RUDE0 SL - SUGHT 
ST - STINGERS 

Shi - SMOOTH 

BOREHOLE LOG (ROCK) PACE 1 'SC - 
FACIlJlY CODE DRILLER CODE -- 

LOCATION ID COMPLEIlON DATE 
COORDINATES (R): DIAMETER (IN) - 

GROUND ELEVATION (FT MSL) ~ CONSTRUCTION METHOD ~ 

LocmoN WE BH ACCEPTANCE CODE -- 

EAST DEPTH NORTH -- 

GROUNDWATER LEVELS ' LO CAT1 ON DESCRl PTI ON 
TIME I DEPTH (FT) 

L 
I I 

I 

l e--- , 

LITHOLOGIC LOG LOGGER CODE 

WEATHERING: 

iL - SLIGHTLY WEATHERE0 
uw - uoomny WEATHERW 

P - FRESH 

HW - HIGHLY WEATHERE0 
cw - COUPLEmY wml4ERRm 
RS - RESIOUAL SOIL 

HARDNESS: 
EH - D(TRlBfLY H M O  
VH - VERY HARO 
H - HARO 
5 - s o n  
vs - MRT SOFT 
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APPENDIX 5.3, Continued 
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APPENDIX 5.4 

DATA FORM COMPLETION INSTRUCTIONS 

Use a pen with black ink that is not water soluble (not a felt-tip pen). Make an entry i n  
each blank. Where there is no data entry, enter UNK for Unknown, NA for Not 
Applicable, or  ND for Not Done. If  any procedure was not performed as prescribed, give 
the reason for the change or omission on the form. To change an entry, draw a single 
line through it, add the correct information above it, and  initial the change. 

BOREHOLE LOG (SOIL) FORM AND BOREHOLE LOG (ROCK) FORM 

The following information explains the completion of the u m e r  Dortion of both forms. 

1 .  Facility Code. Five-character code abbreviating the facility name where 
program activity is being conducted. The first three characters indicate the 
facility, and the remaining two numbers designate the specific site within thc 
facility. 

2. Location ID. Four-character code assigned sequentially to each borehole, test 
pit, or surface location where chemical, biological, radiological, and other 
measurements are taken. 

3. Coordinates (Ft): North/East. The horizontal location of the borehole. At 
the time of the field investigation, the exact coordinate position of the 
borehole will not be known. In this case, write NA in the two spaces on the 
form. This information will be provided on an addendum form when the 
survey data comes in af ter  the drilling program has been completed. 

4. Ground Elevation. At the time of the field investigation, the exact ground 
elevation of the borehole will not be known. In this case, write NA in the 
space on the form. This information will be provided on an addendum to the 
original data form when the survey data comes in af ter  the drilling program 
has been completed. ' 

5. Location Type BH is a standard location type for  a borehole log o r  well. 

6. Driller Code. A maximum of four characters noting the company responsible 
for drilling. 

7. Completion Date. The date when the borehole reached total depth in the 
format DD-MMM-Y Y (0 1 -JAN-88). 

8. Diameter. Diameter of borehole in inches and tenths of inches. 

9. Depth. Total depth of borehole in feet and tenths of feet. 

10. Construction Method. The construction or drilling method used in the 
A table of various construction methods is advancement of the borehole. 

included a t  the bottom of each Borehole Log form. 

1 1 .  Acceptance Code. A one-character code assigned by the facility manager. 

. .  . - .  
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APPENDIX 5.4, Continued 

12. Groundwater Levels. Record depth-to-water when encountered during the 
drilling. Take at  least one water level measurement a f te r  the completion of 
drilling and the borehole has been left open or a piezometer or  monitoring 
well has been installed. Before taking water level measurements, see SOP 3.1, 
Water Level Measurement. 

.. . 
.. - 

--. . I  

_".. _... 

13. Location Description. Description of the approximate borehole location i n  - 

respect to some recognizable, permanent topographic or geographic location 
that is nearby. 

14. Logger Code. Four-character code identifying the company responsible f o r  
collecting the information recorded-on the form. 

15. Depth in Feet That  Depicts Lithologic or Soil Boundaries. Record depths on 
the Borehole Logs in feet and fractions (tenths of feet). 

Conversion Table 

Inches 
1 '  
2 
3 
4 
5 
6 

- 7  
8 .  
9 
10 
11 
12 

nches to Tenths of Feet 

Tenths of Feet 
.08 
.I7 
.25 
.33 
.42 
S O  
.58 
.67 
.75 
.83 
.92 

1 .oo 

16. Sample ID. Four-digit number assigned to ensure that data collected retains 
uniqueness from other data  collected a t  the same location ID. 

A. The following describes the nonrepetitive information required for completing 
the Borehole Loa (Soil) form. 

1. Comments. Includes preservation method, acidified or nonacidif ied type of 
acid (if acid was used to preserve water sample), and any additional 
information. 

2. Sample Interval. The designated starting and ending depth of the appropriate 
sampling technique. The  following table summarizes common intervals for 
sample lengths. 
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3. 

4. 

5. 

6 .  

- 7. 

8. 

APPENDIX 5.4, Continued 

SamDline. Device SamDle Interval (Feet) ExamDle DeDth Internal 

SPT 1.5 or  2.0 14.8 - 16.3 

Large-diameter 1.0, 1.5, or 2.0 14.8 - 15.8 
ring sample 

Shelby tube 2.0 14.8 - 16.8 

Continuous 5.0 
sampler 

14.8 - 19.8 

If the designated sample is 1.5 f t  standard penetration test (SPT), but i n  
actuality the SPT only penetrates 0.5 f t  (or some length less than' the sample 
interval) in 50 blows per 6 inches or less (refusal blow count), the graphical 
representation for the sample interval remains a t  1.5 f t .  

Sample Recovery. The numerical representation of the actual sample 
recovered by the respective sampling method. 

Sample Retained. The numerical representation of the actual sample retained 
for  future  laboratory testing. This number cannot be larger than the sample 
recovery number. If no sample is recovered, write NR for no recovery in the 
space provided. 

Sample Method. One-character code to identify the sampling method used to 
retain a subsurface soil sample. Sample types are  listed below. The box in  
the lower right-hand corner of the Borehole Log (Soil) form lists the types of 
samples. 

Sample Tvoes; 

A Auger cuttings 
S 
U 
T 
0 Other (specify) 

2-inch O.D., 1.38-inch I.D. drive sample 
3-inch O.D., 2.42-inch I.D. tube sample 
3-inch O.D., thin-walled Shelby tube 

Blow Count. The number of blows (blow counts) required for every 
6 inches of the 18-inch or 24-inch SPT. 

N Value. The sum of the number of blows in the last two 6-inch intervals of 
the SPT. 

Unified Soil Classification System (USCS). Two-character code describing 
soil strata encountered during drilling. Use the standard Unified Soil 
Classification (USCS) designations except when a combination of two soils is 
encountered. In that case, use two different two-character codes (separated 
by a dash, like CL--ML). Codes may also be derived from the agricultural 
classifications of soils. Agricultural classifications are not standard and vary 
from region to region for the same basic soil type. - 
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APPENDIX 5.4, Continued 

For the purpose of classifications, the USCS system recognizes 15 soil groups, 
each having distinctive engineering properties. A listing of these 15 USCS 
classifications is shown below. 

CH 
CL 
GC 
GM 
GP 
GW 
MH 
OH 
OL 
PT 
sc 
SM 
SP 
sw 

9. Visual 

Fat Clays 
Lean Clays, Sandy Clays, or Gravelly Clays 
Clayey Gravel or Clayey Sandy Gravel 
Silty Gravel or  Silty Gravelly Sand 
Gravel or Sandy Gravel--Poorly Graded 
Gravel or Sandy Gravel--Well Graded 
Micaceous Silts or Diatomaceous Soils 
Fat Organic Clays 
Organic Silts or Lean Organic Clays 
Peat, Humus, and Other Organic Swamp Materials 
Clayey Sand or  Clayey Gravelly Sand 
Silty Sand or Silty Gravelly Sand 
Sand or Gravelly Sand--Poorly Graded 
Sand or Gravelly Sand--Well Graded 

Description. The soil description will be according to the ASTM 
Designation, D 2488-69 Standard Recommended Practice for Description of 
Soils (Visual-Manual Procedure). Appendixes 5.5 and 5.6 include checklists 
outlining minimum descriptions of fine-grained and coarse-grained soils. 

B. The following describes the nonrepetitive information required to complete the 
-- Borehole Log (Rock) form. 

?. 1. Packer Test Interval. A graphical representation that denotes the bottom of  
the top packer and the top of the bottom packer by a solid line drawn in the 
column. 

-.* 
II_ 

2. Drilling Method. The drilling method could be, but is not limited to, gea r  
bit, NX rock coring, or NQ wireline rock coring. The box in the lower r igh t -  
hand corner of the Borehole Log (Rock) form lists the accepted abbreviations 
for drilling methods shown below. 

Drilling Methods 

GB Gearbit (specify diameter) 
NX NX Rock Coring 
NQ NQ Wireline Rock Coring 
AR Air Rotary 
MR Mud Rotary 
WR Water Rotary 
CT Cable Tool 

3. Percent Core Recovery. The total length of the recovered core multiplied by 
100 and divided by the length of the core run results in the percentage of 
recovery. Record the recovery of core to the nearest 5%. 
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APPENDIX 5.4, Concluded 

4. Rock Quality Designation (RQD). The Rock Quality Designation (RQD) is 
computed by summing the lengths of all pieces of core equal to or  longer 
than 4 inches and dividing by the percent recovery. The result is multiplied 
by 10 to yield the RQD in a percentage form that can be recorded to the 
nearest 5%. 

RQD = Sum of Length > 4 inches 
Total Length of Core 

5 .  Percent Drilling Fluid Recovery. After estimating the return f low,  a 
percentage can be obtained. Record a change in the fluid recovery rates. If  
the recovery is essentially the same for  the entire core run, only one call per 
change is necessary. Record i t  to the nearest 10%. 

6. Spacing. Describe the spacing of discontinuities with the symbols or  verbiage 
described in section 3.3.1.M 

7 .  Orientation. Record this call to the nearest 10'. 

8. Condition. Examples of conditions are  smooth, clean, rough, or stained. 

9. Weathering. Describes as fresh the degree of weathering (slight, moderate, 
or high), complete, or residual soil. 

e 10. Hardness. Describes sample as extremely hard, very hard, hard, soft, or very 
soft. 

1 1. Lithologic. Two-character code describing the lithology encountered during 
various subsurface exploratory investigations. Use the geologic lithology 
codes listed in Appendix 5.7. 

12. Visual Description. Other petrologic descriptors to assist in the classification 
of the rock. 

Mound Plant ER Program SOPa 
Draft 

Revision 0 
January 1991 

SOP 5.1 
Page 18 



i. 

APPENDIX 5.5 

CHECKLIST FOR DESCRIPTION OF FINE-GRAINED SOILS 

1. Typical Name 

Sandy silt, silt, clayey silt, sandy clay, silty clay, clay, organic silt, organic clay, 
or  fill  

2. Size Distribution 

Approximate percent gravel, sand, and  fines in fractions finer t h a n  
three inches 

3. Color 

Note presence of mottling and banding, as well as soil color 

4 .  Moisture Content 

Dry, moist, wet, or saturated 

5 .  Consistency 

Soft, f i rm (medium), st iff ,  very stiff ,  or hard 

6. Structure 

Stratified, laminated (varved), fissured, blocky, lensed, or homogeneous 
.._. (nons t ra t if ied) _. I -  

5 .  
’ 7 .  Cementation 

Weak, strong, or absent 

8. Local or Geologic Name 

9. Group Symbol 

u.s.c~. Soil Classification 

GrouD Svmbol GrouD Name 

CL 
ML Silt 
OL 
CH Fat clay (high plasticity) 
MH Elastic silt 
OH Organic clay or silt (fat)  
PT Peat 

Lean clay (low to medium plasticity) 

Organic clay or silt (lean) 
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APPENDIX 5.6 

CHECKLIST FOR DESCRIPTION OF COARSE-GRAINED SOILS 

1.  Typical Name 

Sand, clayey sand, silty sand, gravel, clayey gravel, silty gravel, cobbles, or  
boulders 

2. Gradation 

Well.graded (uniformly graded) or poorly graded (gap-graded) 

3. Size Distribution 

Approximate percent gravel, sand, and fines in fractions finer than 
three inches. 

4. Grain Shape 

Angular, subangular, subrounded, or rounded 

5. Color 

6. Moisture Content 

Dry, moist, wet, or saturated 

7. Structure 

Stratified, lensed, or nonstratified 

8. Cementation 

Weak or strong 

9. Local or Geologic Name 

10. Group Symbol 

U.S.C.S. Soil Classification 

GrouD Sv mbol 

GW 
GP 
GM 
GC 
sw 
SP 
SM 
sc 
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Well-graded gravel 
Poorly graded gravel 
Silty gravel 
Clayey gravel 
Well-graded sands 
Poorly graded sands 
Silty sand 
Clayey sand 
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APPENDIX 5.7 

GEOLOGIC LITHOLOGY CODES 

LITHOLOGIC 

AL 
BA 
BR 
BT 
CG 
CH 
CL 
CA 
CR 

DI 
DO 
FL 
GC 
GM 
GN 
GP 
GR 
GW 
C Y  
LG 
LS 
MH 
ML 
NR 
OH 
OL 
OT 
PT 
QT 
R Y  
SA - 
sc 
SH 
SI 
SM 
SP 
ss 
ST 
sw 
TF 
TI 
TP 
TS 
vo 

' cs 

NAME /D ESCR IPTION 
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Alluvium 
Basalt 
Undifferentiated Bedrock 
Bandelier Tuff 
Conglomerate 
Fat Clays 
Lean Clays, Sandy or Silty Clays, or Gravelly Clays 
Calcre te 
Chert 
Clay stone 
Diorite 
Dolomite 
Fill Material 
Clayey Gravel or Clayey Sandy Gravel Soils 
Silty Gravel or Silty Soils 
Gneiss 
Gravel or Sandy Gravel, Poorly Graded 
Granite 
Gravel or Sandy Gravel, Well Graded 
Gypsum 
Lignite 
Limestone 
Micaceous Silts or Diatomaceous Soils 
Silts, Sands, or Clayey Fine Sands 
No Recovery of Data For Classifying 
Organic Clays of High Plasticity 
Organic Silts or Organic Clays of Low Plasticity 
Other General Materials 
Peat, Humus, and Other Organic Swamp Soils 
Quartzite 
Rhyolite 
Salt 
Clayey Sand or Sand-Clay Mixture 
Shale 
Silcrete, Poorly Graded 
Silty Sand or Sand-Silt Mixtures 
Sand or Gravelly Sand, Poorly Graded 
Sandstone 
Siltstone 
Sand or Gravelly Sand, Well Graded 
Tuff 
Till 
Unknown 
Topsoil, Undifferentiated 
Volcanics 
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STANDARD OPERATING PROCEDURE 5.2 

SOIL SAMPLING WITH A SPADE AND SCOOP 

1. PURPOSE 

To describe a method for collecting a soil sample less than 4 f t  below the land surface. 

2. DISCUSSION 

The Field Sampling Plan (FSP) or Work Plan (WP) contains specific details about the 
procedures and equipment for  this SOP. Refer to the FSP or WP for the type of samples 
to be collected. Collection and measurement of samples and documentation of data will 
be performed as described in the associated procedures. 

Sampling of the soil horizons above the groundwater table can detect contaminants before 
they migrate into the water table. Soil sample analysis can assist in determining the 
extent of the contaminant source term and establish the amount of contamination 
absorbed into aquifer solids that have the potential to contaminate groundwater. 

Accurate, representative samples can be collected with this procedure, if care and 
precision are  demonstrated by the technician. The spade-and-scoop method can be used in 
most soil types, but is somewhat limited to sampling near the soil surface. Sample 
collection from depths greater than 50 inches can become extremely labor-intensive. 
Collection of samples from near the soil surface can be accomplished with tools like 
spades, shovels, and scoops. Spades and shovels will be used to remove surficial material 
to the required depth. Then a stainless steel or Teflon scoop is used to collect the sample. 
Devices plated with chrome or other materials are not acceptable for sample collection. 
The use of a flat, pointed mason trowel often aids in collecting undisturbed soil profile 
samples. To the extent possible, the sampling process should not alter the medium being 
investigated. Samples should be kept at  4OC, protected from direct light, sealed tightly in 
glass bottles, and analyzed as soon as p o x l e .  

3. PROCEDURES 

3.1. Associated Procedures 

Before every operation, a review of the SOPs 1.1-1.10 is necessary. These SOPs contain 
information on the performance of field activities. They should be consulted for specific 
information about equipment and supplies; sample collection, preservation, packaging, and 
shipping; decontamination procedures; and documentation requirements. Procedures 
directly associated with this SOP are listed below. 

SOP No. SOP Title 

1.1 General Instructions for Field Personnel 

1.3 Sample Control and Documentation 

1.4 Sample Containers and Preservation 
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1.5 Guide to Handling, Packaging, and Shipping of 
Samples 

1.6 General Equipment Decontamination 

5.1 Soil and Rock Borehole Logging and Sampling 

3.2. Preparation 

3.2.1. Office 

A. Review the FSP or W P  and SOPs listed in Section 3.1. 

B. Coordinate schedules/actions with the installation staff. 

C. Obtain appropriate permission for property access. 

D. Assemble the equipment and supplies listed in Appendix 5.1. Ensure the proper 
operation of all sampling equipment. 

Notify the analytical laboratory of sample types, the number of samples, and the 
approximate arrival date. 

E. 

F. Contact the carrier that will transport samples to obtain information on 
regulations and specifications. 

3.2.2. Documentation 

A. Obtain a logbook from the QA officer. 

B. Record results of the equipment check in the logbook. 

C. Obtain a sufficient number of appropriate ER Program data collection forms (see 
INDEX TO SOPs). 

D. Consult the ER Program data administrator for a current list of information 
management codes, location IDS, and sample numbers used in the completion of 
data forms. 

3.2.3. 

Decontaminate all sampling equipment before taking the first sample and 
between sampling intervals (see SOP 1.6, General Equipment Decontamination, 
and FSP or WP). 

3.3. Operation 

A. Whenever a sample is collected, complete a description of the sample using the 
Borehole Log (Soil) form. Copies of this form and instructions for completing the 
form are supplied in SOP 5.1, Soil and Rock Borehole Logging and Sampling. 

- -  
B. Procedure for  Soil Sampling 
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1. Carefully remove the top layer of soil to the desired sample depth with a 
spade which has been appropriately decontaminated. 

2. Using an  appropriate decontaminated stainless steel or Teflon scoop or 
trowel, remove and discard a thin layer of soil from the area that comes in 
contact with the shovel. 

3. Transfer the sample into an appropriate sample bottle with a stainless steel or 
Teflon scoop, lab spoon, or equivalent. 

4. If required, be sure the Teflon liner is present in the cap. Secure the cap 
tightly. Preservation with chemical additives is not necessary; i t  is achieved 
by cooling the sample with ice. If feasible, minimize holding time and 
transport the sample to the laboratory no later than two days after collection. 

5. Label the sample bottle with the appropriate sample tag. Be sure to label the 
tag carefully and clearly, addressing all the categories of parameters. 

NOTE: Whenever a sample is collected, a custody record must be initiated on 
the Custody Transfer Record/Lab Work Request form and a Soil Sample 
Identification Label affixed to the sample container. SOP 1.3, Sample Control 
and Documentation, contains copies of the form and label and instructions 
for completing the form and label. 

6. Decontaminate equipment between sample locations according to SOP 1.6, 
General Equipment Decontamination. 

7. Fill the hole and replace any grass turf. 

3.4. Pos topera tion 

3.4.1. Field 

A. Ensure that all equipment is accounted for, decontaminated (see SOP 1.6, General 
Equipment Decontamination), and ready for shipment. 

B. Restore the site to presampling conditions and fill open sampling holes as 
specified in the FSP or WP. 

C. Make sure all sampling locations are properly staked and the location ID is 
readily visible on the location stake. 

D. Prepare samples and transport according to SOP 1.3, Sample Control and 
Documentation; SOP 1.4, Sample Containers and Preservation; and SOP 1.5, Guide 
to Handling, Packaging, and Shipping of Samples. 

3.4.2. Docume ntatioq 

A. Record pertinent sample location information in the logbook. 

B. Record cleanup and hole abandonment procedures and any uncompleted work 
(like site restoration or long-term monitoring) in  the logbook. 
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C. Complete logbook entries, verify the accuracy of entries, and sign/initial all 
pages. 

D. Review data collection forms for completeness. 

3.4.3. Officg 

A. Deliver original forms and logbooks to the site manager for  technical review. 
He/she will review, sign forms, and transmit to the document control officer 
(copies to the files) for  eventual delivery to the Department of Energy. 

B. Inventory equipment and supplies. Repair or replace all broken or damaged 
equipment. Replace expendable items. Return equipment to the equipment 
manager and report incidents of malfunction or damage. 

C. Contact the analytical laboratory to ensure that the samples arrived safely and 
the instructions for sample analyses are clearly understood. 

4. SOURCE 

Ford, Patrick J., Paul J. Turina, and Douglas E. Seely. 1984. Available SamDlina Methods, 
2d ed. Vol. 2, Characterization of Hazardous Waste S ites - A Methods Manual. U.S. 
Environmental Protection Agency document EPA/600/4-84/076. Washington, D.C.: 
U.S. Government Printing Office. 

5. APPENDIX 

5.1. Equipment and Supplies Checklist 

.. - .  . . - .~ . .  .. . .- . . . . . e. 
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APPENDIX 5.1 

EQUIPMENT AND SUPPLIES CHECKLIST 

Stainless steel scoop or lab spoon (scoopulas) 

Stainless steel shovel or fat-pointed mason trowel 

Stainless steel spade 

Tape measure (tenths) 

Teflon sheets or stainless steel sampling trays 

Plastic Sheet 

Alconox 

Brushes (long handle, scrub, and wire) 

Galvanized tub 

Trash bags 

Buckets (galvanized, stainless steel, and plastic) 

Garden pressure sprayer 

Cleaning wipes 

Kim wipes 

Storage containers for waste decontamination solutions 

Blue Ice or equivalent 

Disposable laboratory gloves 

Camera and film 

Sample containers and preservatives 

Any additional supplies listed in associated procedures, as needed 
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STANDARD OPERATING PROCEDURE 5.3 

SUBSURFACE SOLID SAMPLING WITH HAND AUGER AND THIN- WALL SAMPLER 

1. PURPOSE 

To define a method of collecting subsurface solid samples with a hand auger and thin- 
wall tube sampler. 

2. DISCUSSION 

The Field Sampling Plan (FSP) or  Work Plan (WP) contains specific details about the 
procedures and equipment for  this SOP. Refer to the FSP or  WP for the type of samples 
to be collected. Collection and  measurement of samples and the documentation of data 
will be performed as described in the associated procedures. 

Solid samples can be recovered directly with a hand auger or  with a thin-wall tube 
sampler. The thin-wall tube sampler provides a less disturbed sample than that obtained 
w i t h  a hand auger. However, it may not be possible to force the thin-wall tube sampler 
through some soil, and  sampling with the hand auger may be the most viable alternative. 
I t  is usually not practical to use the hand auger or thin-wall sampler a t  depths beyond 20 
f t .  

3. PROCEDURES 

3.1. Associated Procedures 

Before every operation, a review of the SOPs 1.1-1.10 is necessary. These SOPs contain 
information on the performance of field activities. They should be consulted for specific 
information about equipment and supplies; sample collection, preservation, packaging, and 
shipping; decontamination procedures; and documentation requirements. Procedures  
directly associated with this SOP are  listed below. 

SOP No. SOP Title 

1.1 General Instructions for  Field Personnel 

I .3 Sample Control and Documentation 

1.4 Sample Containers and Preservation 

1.5 Guide to Handling, Packaging, and Shipping of 
Samples 

1.6 Equipment Decon tamina tion 
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3.2. Preparation 

3.2.1. Office 

A. Review the FSP or WP and SOPs listed in Section 3.1. 

B. Coordinate schedules/actions with the installation s taff .  

C. Obtain appropriate permission fo r  property access. 

D. Assemble the equipment and supplies listed in Appendix 5.1. Ensure the proper 
operation of all sampling equipment. 

E. Notify the analytical laboratory of sample types, the number of samples, and the 
approximate arrival date. 

F. Contact the carrier that  will transport samples to obtain information on 
regulations and specifications. 

3.2.2. Documentation 

A. Obtain a lobgook from the QA officer. 

B. Record results of the equipment check in the logbook. 

C. Obtaia a sufficient number of the appropriate ER Program data  collection forms 
(see INDEX TO SOPS). 

D. Consult the ER Program data  administrator for a current list of information 
management codes, location IDS, and sample numbers used in the completion of 
data  forms. 

E. Document field conditions, unusual circumstances, and  weather in the logbook. 

3.2.3. Field 

Decontaminate all sampling equipment before taking the first  sample and between 
sampling intervals (see SOP 1.6, General Equipment Decontamination, and the FSP or WP). 

3.3. Operation 

This method uses a n  auger, a series of rods, a T handle, and a thin-wall tube o r  split- 
spoon sampler (Appendix 5.2). Bore a hole to a desired sampling depth (up to 20 f t )  with 
the auger and then withdraw it. Replace the auger t ip with a tube core (sampler), lower 
i t  down the borehole, and drive the auger into the soil a t  the completion depth. Withdraw 
the core and collect the sample. 

Three types of augers a re  available fo r  this method of sampling. They are  bucket-type, 
continuous flight (screw), and posthole augers. The bucket-type auger is more appropriate 
for direct sample recovery. The bucket-type auger is fast and provides a large volume of 
sample. When a continuous flight auger is used, the sample can be collected directly o f f  
the flights that  are  usually in  5-ft intervals. The continuous flight auger is satisfactory 
for use when a composite of the complete soil column is desired. Posthole augers have 
limited utility for  sample collection because they are  designed to cut through fibrous, 
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rooted swampy areas. 
removed, use a temporary casing until the desired sampling depth is reached. 

In soil where the borehole will not remain open when the tool is 

3.3.1 Collection of SamDleS 

A. Clear any  surface debris (twigs, rocks, and litter) f rom the area to be 
sampled. I t  may be advisable to remove the first three to s i x  inches of 
surface soil fo r  a n  area approximately six inches in radius around the 
drilling location. 

B. Begin augering, periodically removing accumulated soils. This prevents 
accidentally brushing loose material back down the borehole when removing 
the auger or adding drill rods. 

C. After  reaching the desired depth, slowly and carefully remove the auger from 
boring. 

NOTE: When sampling directly from the auger, collect the sample after the 
auger is removed from boring and proceed to step I. 

D. Remove auger t ip from drill rods and replace with a precleaned, thin-wall 
tube sampler. Install the proper cutting tip. 

E. Lower the tube sampler down the borehole, being careful not to scrape soil 
f rom the sides of the borehole that will fa l l  into the bottom of the borehole. 
Gradually force the tube sampler into the soil. Care should be taken to avoid 
scraping the borehole sides. Avoid hammering the drill rods to facilitate 
coring because the vibrations may cause the boring walls to collapse. 

Remove the tube sampler and unscrew the drill rods. 

LW 

- i  
L_. 

.,. . 
I- F. 

G. Remove the cutting t ip and remove the core from the device. 

H. Discard the top of the core (approximately one inch, which represents any 
material collected by the tube sampler before penetration of the layer i n  
question). 

I. Place sample into an appropriate container. 

NOTE: Whenever a sample is collected, a custody record must be initiated on 
the Custody Transfer Record/Lab Work Request form and a Soil Sample 
Identification Label affixed to the sample container. SOP 1.3, Sample 
Control and  Documentation, contains copies of the form and label and 
instructions fo r  completing the form and label. 

J. If required, be sure a Teflon liner is present in the cap. Secure the cap 
tightly onto the sample container. Preserve the sample container with ice or 
in a refrigerator. Freezing may be required (for instance, Hg or  tritium 
determinations). Consult SOP 1.5, Guide To Handling, Packaging, and 
Shipping of Samples, and SOP 1.4, Sample Containers and Preservation. 

K. If  another sample is to be collected a t  a greater depth in the same holc, 
reattach the auger bit to the drill and assembly and follow steps 3-11 .  
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L. Refill t h e '  hole and restore the sampling area according to instructions 
provided in  the FSP or WP. 

3.4. Postoperation 

3.4.1. Field 

A. Ensure that all equipment is accounted for, decontaminated (see SOP 1.6, General 
Equipment Decontamination), and ready fo r  shipment. 

B. Restore the site to presampling conditions and fill open sampling holes as  
specified in the FSP or  WP. 

C. Make sure all sampling locations are  properly staked and the location ID is 
readily visible on the location stake. 

D. Prepare samples and transport according to SOP 1.3, Sample Control and 
Documentation; SOP 1.4, Sample Containers and Preservation; and SOP 1.5, Guide 
to Handling, Packaging, and Shipping of Samples. 

3.4.2. Documentation 

A. Record cleanup and hole abandonment procedures and any uncompleted work 
(like site restoration or  long-term monitoring) in the logbook. 

B. Complete logbook entries, verify the accuracy .of entries, and  sign/initial all 
pages. 

C. Review data collection forms fo r  completeness. 

3.4.3. Office 

A. Deliver original forms and  logbooks to the site manager for  technical review. 
He/she will review, sign forms, and transmit to the document control officer 
(copies to the files) fo r  eventual delivery to the Department of Energy. 

B. Inventory equipment and  supplies. Repair or  replace all broken or  damaged 
equipment. Replace expendable items. Return equipment to the equipment 
manager and report incidents of malfunction or  damage. 

C. Contact the analytical laboratory to ensure that samples arrived safely and 
instructions f o r  sample analyses a re  clearly understood. 

4.  SOURCE 

deve ra ,  E. R., B. P. Simmons, R. D. Stephens, and D. L. Storm. 1980. "Samplers and 
Sampling Procedures fo r  Hazardous Waste Streams." U.S. Environmental Protection 
Agency report EPA 600/2-80-018, January 1980. Washington, D.C.: U.S. 
Government Printing Office. 
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5.  APPENDIXES 

5.1. Equipment and Supplies Checklist 

5.2. Augers and Thin-Wall Tube Sampler 

, 
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APPENDIX 5.1 

EQUIPMENT AND SUPPLIES CHECKLIST 

Thin-wall tube sampler 

Drill rods 

T handle 

Auger 

Bucket ‘type 

Continuous flight 

Post hole 

Sample container(s) 

Decontamination equipment 

Sprayer 

Distilled water 

Scrub brush 

Methanol 

Disposable laboratory gloves 

Combustible gas indicator 

Portable photoionization detector (PID) or flame ionization 
detector (FID) 

Blue Ice or equivalent 

Plastic sheet 

Any additional supplies listed in associated procedures, as needed 
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a APPENDIX 5.2 

AUGERS A N D  THIN-WALL TUBE SAMPLER 

~ 

I 
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STANDARD OPERATING PROCEDURE 6.1 

HEALTH AND SAFETY MONITORING OF COMBUSTIBLE GAS LEVELS 

1 .  PURPOSE 

To describe the equipment and proper method for  monitoring combustible gas levels i n  
order to determine when a n  explosion hazard exists in the work environment. 

2. DISCUSSION 

. T h e  Field Sampling Plan (FSP) or Work Plan (WP) provides information on the scope of 
specific operations, related health and safety requirements, and the applicability of this 
procedure. Combustible gas indicators (or explosimeters) are  used to determine the 
potential for  the combustion or explosion of unknown atmospheres. A typical combustible 
gas indicator (CGI) determines the level of organic vapors and gases present in an 
atmosphere as a percentage of the lower explosive limit (LEL) or lower flammability limit 
(LFL) by measuring the change in electrical resistance in  a Wheatstone bridge circuit. 

CGIs provide readouts in units of percent LEL, in parts per million (ppm) combustible 
gases by volume, or both. The types of combustible gases to be encountered are  often 
unknown. In those instances, the more. explosive the calibration gas (the lower the LEL),  
the more sensitive the indication of explosivity, and a greater margin of safety results. 
The operator should be familiar with the LEL concentrations for  specific gases to 
effectively use instruments that  provide data only in ppm combustible gas (by volume). 

Although instruments can be purchased that are  factory-calibrated for gases like butane, 
pentane, natural  gas, or petroleum vapors. methane calibration is the most common. The 
LEL of methane is 5% by volume in air; therefore, a n  a i r  mixture containing 5% methane 
wili be read as 100% LEL and is explosive. When combustible gases other than methane 
a r e  sampled, the relative response of the detector must be considered. Recalibration to 
other gases may be possible (see the manufacturer’s recommendations), and National 
Bureau of Standards (NBS) traceable calibration gases should be used. The relativc 
sensitivity of the detector and the differences in LEL for  different  gases will produce 
varying meter-responses. Correlation equations that will convert the percent LEL (based 
on methane) indicated by the instrument to a percent LEL for  another combustible gas 
can usually be found in the CGI operating manual. Many units have alarm systems that 
can be adjusted fo r  various LELs, and several incorporate oxygen analyzers. 

2.1.  Definitions 

A. Lower Explosive Limit (LEL) 

The LEL (also LFL, lower flammability limit) is defined as the lowest 
concentration of gas or vapor in a i r  by volume that can be ignited and cause an 
explosion or flame propagation. 
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B. Upper Explosive Limit (UEL) 

The UEL (also UFL, upper flammability limit) is the concentration of gas in air 
above which there is insufficient oxygen available to support combustion and an 
explosion is unlikely. A flame, however, may burn a t  the gas/air interface. 
Should additional air  enter the mixture, a very explosive atmosphere may 
develop. 

2.2. Instrument Limitations 

A. Of the many instruments commercially available for  detecting combustible or 
explosive gas, some are  not certified safe  for  operation in the atmospheres they 
can detect. It is important to use only those instruments that  are  certified safe 
for  use in atmospheres greater than 25% of the LEL. The instrument 
manufacturer’s operating manual should be consulted to determine safety 
certification in specific atmospheres. 

B. Combustible gas measurement instruments do not indicate if a given atmosphere 
contains hazardous or toxic compounds. 

C. The CGI cannot be used in atmospheres containing silanes, silicones, silicates, or 
other compounds containing silicon because these substances seriously impair the 
instrument response. 

D. If the detector has a platinum filament, its sensitivity may be reduced by 
exposure to gases like leaded gasoline vapors (tetraethyl lead), sulfur compounds 
(mercaptans and  hydrogen sulfide), and  sulfide compounds. An inhibitor 
filament that  will nullify the effect  of leaded gasoline vapors is available on 
some commercial units (Mine Safety Appliances Company, Model 260 Portable 
Combustible Gas and Oxygen Alarm). The instrument manufacturer’s operating 
manual should be consulted to determine the instrument’s ability to function in 
leaded gasoline atmospheres. 

E. An oxygen detector should be used in conjunction with a CGI. Select a unit with 
this feature and follow the operating manual when the oxygen detector is 
calibrated and  used. This is especially important when atmospheres are 
monitored within enclosed spaces or where oxygen deficient atmospheres (<19.5%) 
may exist. 

F. Unusually high concentrations of sulfur dioxide, fluorine, chlorine, bromine, 
iodine, and oxides of nitrogen cause measurement interference. 

G. Combustible gas indicator instruments must be calibrated frequently. Using an 
NBS traceable calibration gas, consult the manufacturer’s operating manual for 
calibration frequency. Also, frequent calibration will be necessary if  several 
known organic species a re  present. Maximum accuracy requires a recalibration 
for each gas. 

3. PROCEDURE 

3.1. Associated Procedures 

Information that applies to most field activities is provided in SOPs 1.1-1.10. In addition 
to the FSP or WP, those SOPs provide guidance that may supplement the information -in 
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this procedure. They should be consulted as necessary to obtain specific information 
about equipment and supplies; sample collection, preservation, packaging, and shipping; 
decontamination procedures; and documentation requirements. Procedures directly 
associated with this SOP a re  listed betow. 

SOP No. SOP Title 

1.1 General Instructions fo r  Field Personnel 

1.6 General Equipment Decontamination 

3.2. Preparation 

3.211. Office 

A. Review the FSP or  WP and SOPS listed in Section 3.1. 

B. Coordinate schedules/actions with the .installation staff .  

C. Obtain appropriate permission fo r  property access. 

D. Assemble the equipment and supplies listed in Appendix 5.1. Perform a minimal 
check of the CGI in the office to ensure that i t  is functioning properly. Obtain 
the CGI, its operating manual, and a supply of NBS traceable gas. Methane is the 
factory calibration gas, but other gaes may be used for  specific requirements. 
Perform the equipment checks described below. 

1. 

2. 

3. 

4. 

5 .  

6. 

7. 

Make sure the instrument is clean and serviceable, especially sample lines and 
detector surfaces. 

Check the battery charge level. If in doubt, charge the battery as described 
in the operating manual. Some units have charge level meters, while others 
have only low charge alarms. 

Turn  the unit  to the on position and allow the instrument sufficient warmup 
time. 

Verify that  the sample pump is operable when the analyzer is on. The pump 
can usually be heard when operating. 

With the intake assembly in ‘combustible gas-free ambient air, zero the meter 
by rotating the zero control until the meter reads 0% LEL. For instruments 
with a n  additional oxygen meter, adjust the dial  to 21% oxygen in 
nonhazardous locations. 

Calibrate the unit against a known concentration of a calibration gas like 
hexane by rotating the calibration control (span or gain) until the meter reads 
the same concentration as the known standard. 

Some instruments, like the Gas Tech Model 1314, require internal calibrating 
with a small screwdriver. Consult the operating manual before calibration. 
With this model, it is also necessary to maintain the proper flow rate during 
calibration. Connect a flow meter between the CGI and the calibration gas 
cylinder to monitor the flow rate. 
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8. The  Gas Tech Model 1314 and others are equipped with three meters that 
read in percent 0,. percent LEL, and ppm. A correctly calibrated instrument 
for  determining percent LEL is critical for  monitoring many work 
environments. The percent oxygen is usually factory calibrated and should 
not be adjusted in the field. The ppm dial  is often not used in the field ’ 

unless a Photoionization Detector (PID) or  Flame Ionization Detector (FID) is 
not available, as these instruments are  considered to be more accurate. 

3.2.2. Documentation 

A. Obtain a logbook from the QA officer. 

B. Record results of the equipment check in the logbook. 

C. Obtain a sufficient number of the appropriate ER Program data  collection forms 
(see INDEX TO SOPs). 

D. Consult the ER Program data administrator for  a current list of information 
management codes and location IDS used i n  the completion of data forms. 

3.2.3.  Field 

A. Instrument Check 

Before using the CGI in the field, follow the procedures in Section 3.2.1.D. 
Additional adjustments may be made. If necessary, adjust the alarm setting to 
the appropriate combustibility limit. The action level or the point a t  which 
activities a re  halted and personnel removed from the immediate vicinity is 
usually less than 25% of the LEL for  the gases that a re  present. 

B. Record necessary calibration data in the logbook and  include the information 
listed below. 

1. Date and  time of arrival a t  the site 

2. Site identification 

3. Instrument, model number, and serial number 

4. Date/time calibrated 

5 .  Calibration gas used 

6. Calibration location 

7. Operator’s signature 

3.3. Operation 

3.3.1. Field Measurements 

A. Calibrate the CGI daily before use in the field. The calibration procedure for  
the Gas Tech Model 1314 is outlined in Appendix 5.4. Also, consult the 
manufacturer’s manual. 
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B. Complete the Combustible Gas Indicator Monitoring Data form (Appendix 5.2) as 
described in Appendix 5.3, Data Form Completion. 

C. Position the intake assembly close to the area in question to get an accurate 
reading. For readings taken downhole during drilling, there will be a slight delay 
between positioning the intake tubing downhole and registering accurate meter 
readings because of the time required for the sample to travel the length of the 
tube. 

D: In general, combustible gas indicator instruments respond in the manner described 
below. 

1. The meter indicates 0.5 LEL (50%). This means that 50% of the concentration 
of combustible gas needed to reach a n  unstable combustible situation is 
present. If the LEL of the gas is 5% in air, then the instrument indicates the 
presence of a 2.5% mixture. 

2. The meter needle stays above 1.0 LEL (100%). This means that the 
concentration of combustible gas is greater than the LEL and less than the 
UEL. Therefore, the concentration is immediately combustible and explosive. 

3. The meter needle rises above the 1.0 (100%) mark and then returns to zero. 
This response indicates that the ambient atmosphere has a combustible gas 
concentration greater than the UEL. 

. *. E. Personnel should evacuate the area if any of the events listed below occur. 0 :. 1. Sounding of the alarm 

2. Readings that reach the action levels designated in the Health and Safety 
Plan r -  

3. Malfunctioning of the CGI 

4. Condition encountered or suspected that indicates oxygen enrichment o r  
depletion of the atmosphere (specially designed units are available for 
operation in those atmospheres) 

F. Someimportant factors to keep in mind during use are listed below. 

1. Slow, sweeping motions of intake or cell assembly will help ensure that 
problem atmospheres are not bypassed. Cover an  area from floor (ground) to 
ceiling, the breathing zone, and areas where maximum concentrations may be 
expected (for example, downhole during drilling). 

Operation of the unit in temperatures outside the recommended operating 
range may compromise the accuracy of readings or damage the instrument. 
Check the operating manual for the temperature limitations of a particular 
model. 

- 

2. 

3. Many combustible gas indicators are not designed for use in .oxygen-enriched 
or depleted atmospheres. If this condition is encountered or suspected, 
personnel should evacuate the area. Specially designed units are available for 
operation in those atmospheres. 
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a 4. Use an  oxygen detector in conjunction with a CGI. Select a unit  and fo l low 
the operating manual f o r  calibration and use of the oxygen detector. 

Calibrate the equipment regularly and  charge the battery a f te r  each field use. 
See the operating manual for  details. 

5. 

6. The operator should fully understand the operating principles and procedures 
for the specific CGI in use. 

3.4 Postoperation 

3.4.1 Field 

A. When the activity is completed o r  a t  the end of the day, carefully clean the 
outside of the CGI with a damp disposable towel to remove any visible dirt.  
Return the CGI to a secure area and place on charge. 

Ensure that all equipment is accounted for, decontaminated (see SOP 1.6, General 
Equipment Decontamination), and ready for shipment. 

B. 

C. Make sure all survey or sampling locations are properly staked and  the location 
ID is readily visible on the location stake. 

3.4.2. Documen tation 

A. Record .any uncompleted work (like additional monitoring) in the logbook. 

B. Complete logbook entries, verify the accuracy of entries, and  sign/initial all 
pages. 

C. Review data  collection forms for  completeness. 

3.4.3. Office 

A. Deliver original forms and logbooks to the document control officer (with copies 
to the site manager and  files) for eventual delivery to the Department of Energy. 

B. Inventory equipment and  supplies. Repair or replace all broken or damaged 
equipment. Replace expendable items. Return equipment to the equipment 
manager and  report incidents of malfunction or damage. 

4.  SOURCE 

EPA. 1984. "Characterization of Hazardous Waste Sites - A Methods Manual: Volume 11, 
Available Sampling Methods, Second Edition," U.S. Environmental Protection 
Agency report EPA-600/4-84-076. Environmental Monitoring Systems Laboratory, 
Office of Research and  Development, Las Vegas, Nevada. 
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5..  APPENDIXES 

5.1. Equipment and Supplies Checklist 

5.2. Combustible Gas Indicator Monitoring Data Form 

5.3.  Data Form Completion 

I 5.4.  Calibration Procedure for Gas Tech Model 1314 

\ 
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APPENDIX 5.1 

EQUIPMENT AND SUPPLIES CHECKLIST 

CGI 

Battery charger for CGI 

Oxygen sensor 

Battery charger for oxygen sensor 

Spare gas detector filaments 

Spare batteries for CGI 

Jeweler’s screwdrivers ‘for internal adjustment 

Calibration kit 

A)  Spare gas cylinder (NBS traceable calibPation gas) 
B) Valve attachment 
C) Flexible tubing (tygon) 
D) Cylinder to encapsulate sensor probe 

Probe extensions 

. . .. . . . ~  - . . .  . . . .. . . . 
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APPENDIX 5.2 

j I 
I 

COMBUSTIBLE GAS INDICATOR MONITORING DATA FORM 

I i 
I I 

I ! I 

I , 

COMBUSTIBLE GAS INDICATOR (CGI) MONITORING DATA 

I I 
I 
I I I 

FACIUTY CODE LOG DATE _ _  

1 I I 
, ,  

I I 
I 

LOGGER CODE F!ELD REP -- 

I 

CGI MANUFACTJRER CGI MODEL NO 

SERIAL NO 

ACCEPTANCE CODE BAlTERY CONDITION 

CALI BRATI ON DATE/TiM E 

! ! ! 

CALIBRATION 
GAS (XLEL): CYLl N D ER 
l Y P E  CONCENTRATION Z LEL SERIAL NO 
CALI 8RATI ON 

GAS (PPM): CYLINDER 
TYPE CONCENTRATION PPM SERIAL NO 

i I 

COMMENTS 

I I 1 

I I 
1 I 
I I i 
I I i 

1 

I k 

I 

I 

LOCATION lYPES: BH - BORWOLE SL - SURfACE LOCATION TP - EST PIT WL-WN 

'ZURClZ MIA 1011 Dnrn IUS 

c(p-101 (l/M) 
10(1y CoCuTm E7/ME rcDwoL RcwmmxuR 
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APPENDIX 5.3 

DATA FORM COMPLETION 

Use a pen with black ink that is not water soluble (not a felt-tip pen). Make an  entry in 
each blank. Where there is no data entry, enter UNK for  Unknown, NA for Not 
Applicable, or ND for Not Done. If any procedure was not performed as prescribed, give 
the reason for the change or omission on the form. To change an  entry, draw a single 
line through it, add the correct information above it, and initial the change. 

COMBUSTIBLE GAS INDICATOR MONITORING DATA FORM 

1. 

2. 

3. 

4. 

5 .  

6.  

7 .  

8. 

9. 

10. 

11.  

12. 

13. 

14. 

Facility Code. Five-character code abbreviating the facility name where 
program activity is being conducted. The first three characters indicate the 
facility, and the remaining two numbers designate the specific site within the 
facility. 

Log Date. 
the format DD-MMM-YY (01-JAN-88). 

The date the information recorded on the form was obtained, in  

Logger Code. Three-character or four-character code identifying the 
company responsible for  collecting the information recorded on the form. 

Field Rep. The  name of the field representative. 

CGI Manufacturer. The company that manufactured the CGI. 

CGI Model No. The  model number of the CGI. 

CGI Serial No. The' serial number of the CGI. 

CGI Calibration Date/Time. The date and time when the CGI was '  last 
calibrated. 

Acceptance Code. One-character code assigned by the site manager. 

Battery Condition. The battery charge reading a t  the beginning of the 
measurement. 

Calibration Gas (% LEL). This information consists of three data fields: the 
chemical. name of the calibration gas (type), concentration of the calibration 
gas (% LEL), and the serial number of the gas cylinder. 

Calibration Gas (ppm). the 
chemical name of the calibration gas (type), concentration of the calibration 
gas (ppm), and the serial number of the gas cylinder. 

Comments. Any additional information. 

Location ID or . Description. Four-character code assigned sequentially to 
each borehole, test pit, or  surface location where physical, chemical, 
biological, radiological, and other measurements are  taken. 

This information consists of three data fields: 

. ._ . - .- .- . _. . .  
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APPENDIX 5.3, Continued 

15. Coordinates (Ft). The location of the measurement of the survey grid in 
units of feet. The two coordinate fields are in the format north, east. 

16. Monitoring Time (HH:MM). The time when a field measurement was taken i n  
the format hours:minutes using a 24-hr clock. Example: 08:37 for 8:37 a.m. 
and 19:12 for  7:12 p.m. (See conversion table below.) 

Conversion Table 

Conventional Time 24-Hr Time 

1:00 a.m. 
12:OO Noon 

1:OO p.m. 
2:OO p.m. 
3:OO p.m. 
4:OO p.m. 
5:OO p.m. 
6:OO p.m. 
7:OO p.m. 
8:OO p.m. 
9:00 p.m. 

1O:OO p.m. 
11:OO p.m. 
12:OO Midnight 

1 :oo 
12:oo 
13:OO 
14:OO 
1500 
16:OO 
17:OO 
18:OO 
19:oo 
20:oo 
2 1 :oo 
22:oo 
23:OO 
24:OO 

17. Location Type. Code describing the location of the CGI reading. The 
location type codes are: BH--borehole, TP--test pit, SL--surface location, and 
WL--well. 

18. Percent Lower Explosive Limit. The reading obtained with the meter set to 
the LEL Scale. 

19. PPM. The reading with the meter set to the PPM scale. 

20. Percent Oxygen. Record the percent oxygen reading in this data field. 
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STANDARD OPERATING PROCEDURE 6.2 

HEALTH AND SAFETY MONITORING OF ORGANIC VAPORS WITH 

A PHOTOIONIZATION DETECTOR 

1. PURPOSE 

To describe the equipment and proper method f o r  environmental monitoring of toxic 
gases and  vapors using a portable photoionization detector (PID). 

2. DISCUSSION 

The Field Sampling Plan (FSP) or  Work Plan (WP) provides information on the scope of 
the given operation and the applicability of this procedure to the work activities. 

The PID is useful as a general survey instrument a t  hazardous waste sites. A PID is 
capable of detecting and  measuring real-time concentrations of many organic and 
inorganic vapors in the air. A PID is similar to a flame ionization detector (FID) in 
application. The PID has somewhat broader capabilities because i t  can detect certain 
inorganic vapors. Conversely, the PID is unable to respond to certain low molecular 
weight hydrocarbons (like methane and ethane) that are  readily detected by FID 
instruments. Appendix 5.1 describes the application comparisons between an FID organic 
vapor analyzer and a PID. 

A PID will respond to most vapors that have a n  ionization potential less than or equal to 
that supplied by the ionizing source in the detector, which is a n  ultraviolet (UV) lamp. 
Several probes are  available for the PID, each having a different  source and a different 
ionization potential. For this reason, the selection of the appropriate probe is essential i n  
obtaining useful field results. Though it  can be calibrated to a particular compound, the 
instrument cannot distinguish between detectable compounds in a mixture of gases. 
Therefore, it indicates a n  integrated response to the mixture. 

2.1.  PID Instrument Limitations 

A. The PID is a nonspecific total vapor detector. It cannot be used to identify 
unknown substances; i t  can only quantify them. 

B. The PID must be calibrated to a specific compound. 

C. The PID does not respond to certain low molecular weight hydrocarbons like 
methane and  ethane. 

D. Certain toxic gases and vapors like carbon tetrachloride and hydrogen cyanide 
have high ionization potentials and cannot be detected with a PID. 

E. Certain models of PID instruments a re  not intrinsically safe. Refer to the 
manufacturer’s operating manual for  use in  potentially flammable or combustible 
atmospheres. A PID should be used in conjunction with a combustible gas 
indicator (see SOP 6.1, Health and Safety Monitoring of Combustible Gas Levels). 
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F. Electrical power lines or power transformers close to the PID instrument may 
cause measurement errors. Under this circumstance, refer to the operating manual 
for proper procedures. 

G. High winds and  high humidity will affect  measurement readings. Certain models 
of PID instruments become unusable under foggy conditions. An indication of 
this is the needle dropping below 0. 

H. The lamp window must be periodically cleaned to ensure ionization of the air  
contaminants. 

I. One PID instrument, the HNu, measures concentrations from about 1 to 2000 
ppm, although the response is not linear over this entire range. For example, the 
response to benzene is linear from about 0 to 600 ppm. This means the HNu 
reads a true concentration of benzene only between 0 and  600. Greater 
concentrations are read a t  a lower level than the true value. Consult the 
manufacturer’s operating manual to determine the instrument’s response to 
various chemicals. 

2.2. Regulatory Limitations 

A. Transport of calibration gas cylinders by passenger and  cargo aircraf t  follow the 
U.S. Code of Federal Regulations, 49 CFR Parts 100-177. Benzene is a typical 
calibration gas included with a PID. Benzene is classified as a nonflammable gas, 
UN 1556, and the proper shipping name is compressed gas. It must be shipped in 
cargo aircraf t  only. 

3. PROCEDURE 

3.1 .  Associated Procedures 

Information that applies to most field activities is provided in SOPs 1.1-1.10. In addition 
to the FSP or WP, those SOPs provide guidance that may supplement the information in  
this procedure. They should be consulted as necessary to obtain specific information 
about equipment and  supplies; sample collection, preservation, packaging, and shipping; 
decontamination procedures; and documentation requirements. Procedures directly 
associated with this SOP are  listed below. 

SOP No. SOP Title 

1.1 General Instructions for  Field Personnel 

1.6 General Equipment Decontamination 

6. I Health and Safety Monitoring of Combustible 
Gas Levels 

3.2.  Preparation 

3.2.1 Office 

A. Review the FSP or WP and SOPs listed in Section 3.1. 

B. Coordinate schedules/actions with the installation staff .  
- .  
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C. Obtain appropriate permission for  property access. 

D. Assemble the equipment and supplies listed in Appendix 5.2. Perform the 
procedures described below. 

1. Sta r t -up  Procedure 

a. Before attaching the probe, check the function switch on the control 
panel to ensure that i t  is in the off position.. Attach the probe by 
plugging i t  into the interface on the top of the readout module. Use care , 

in aligning the prongs in  the probe cord with the plug interface. Do not 
use excessive force. 

b. Turn  the function switch to the battery check position. The needle on 
the meter should be within or  above the green battery arc  on the scale; if  
not, recharge the battery. If the red indicator light comes on, the battery 
needs recharging. 

c. Turn  the function switch to any range setting. Look into the end of the 
probe to see if the lamp is on. If it is on, it will emit a purple glow. Do 
not stare into the probe any  longer than 3 sec. Long-term exposure to 
UV light will damage the eyes. Also, listen for the hum of the f a n  
motor. 

d. To zero the instrument, turn the function switch to the standby position 
and rotate the zero adjustment until the meter reads zero. A calibration 
gas is not needed because this is a n  electronic zero adjustment. I f  the 
span adjustment setting is changed a f t e r  the zero is set, the zero should 
be rechecked and adjusted (if necessary). Wait IS to 20 sec to ensure that 
the zero reading is stable. If necessary, readjust the zero. 

2. Operational Check 

a. Follow the start-up procedure. 

b. With the instrument set on the 0 to 20 range, hold a solvent-based marker 
pen near the' probe tip. If the meter deflects upscale, the instrument is 
working. 

3. Calibration Procedure 

a. Follow the start-up procedure and the operational check. 

b. Set the function switch to the range setting fo r  the concentration of the 
calibration gas. 

c. Remove the detector from the outer casing by loosening the screw on the 
bottom of the casing. 

d. Attach a regulator to a disposable cylinder of calibration gas. Connect 
the regulator to the probe of the PID with a piece of clean tygon tubing. 
'Open the valve on the regulator. 
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e. After I5 sec, adjust the internal calibration screw until the meter reading 
equals the concentration of the calibration gas used. Consult the 
operating manual for the location of this screw. 

f. If the PID does not start  up, check out or calibrate properly and notify 
the equipment manager immediately. Under no circumstances should 
work requiring monitoring with a PID be performed without a properly 
functioning instrument. 

g. Replace the detector in the outer casing. 

h. Contact the carrier that will transport equipment and hazardous 
materials to obtain information on regulations.and specifications. 

3.2.2. Documentation 

A. Obtain a logbook from the QA officer. 

B. Record results of the equipment check in the logbook. 

C. Obtain a sufficient number of the appropriate ER Program data  collection forms 
(see INDEX TO SOPS). 

D. Consult the ER Program data administrator for a current list of management 
codes, location IDS, and  sample numbers used in the completion of data  forms. 

E. Record the calibration data  on the Photoionization Detector Field Data form 
(Appendix 5.3). See Appendix 5.4 (Data Form Completion) for  instructions. 

3.2.3. Fieid 

A. Follow the start-up procedure, operational check, and  calibration check described 
in Section 3.2.1.D. 

B. Set the function switch to the appropriate range. If the concentration of gases or 
vapors is unknown, set the function switch to the 0 to 20 ppm range; adjust the 
range if necessary. 

With the exception of the probe’s inlet and exhaust, wrap the PID in clear plastic 
to prevent i t  f rom becoming contaminated and to prevent water from getting 
inside the instrument in the event of precipitation. 

C. 

3.3. Operation 

3.3.1 ~ 

A. As with any field instrument, accurate results depend on the operator’s 
Follow the instructions in the operating knowledge of the operator’s manual. 

manual explicitly in order to obtain accurate results. 

B. Position the intake assembly close to the monitoring area because the low 
sampling rate allows for only very localized readings. Do not immerse the intake 
assembly in  fluid under any circumstances. 

- - 
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C. While taking care not to permit the PID to be exposed to excessive moisture, dirt ,  
or contamination, monitor the work activity as specified in the site Health and 
Safety Plan. Conduct the PID survey a t  a slow to moderate rate of speed and 
slowly sweep the intake assembly (the probe) from side to side. 

D. During drilling activities, perform PID monitoring at  every 5-ft interval 
downhole, a t  the headspace, and in the breathing zone. In addition, monitoring 
may be performed in the breathing zone during actual drilling when elevated 
organic vapor levels are  encountered. When the activity being monitored does not 
involve drilling (like surface sampling), readings may only be recorded in the 
breathing zone. Refer to the site Health and Safety Plan for  specific monitoring 
instruct ions. 

E. Be prepared to evacuate the area if the preset alarm sounds. Operators using 
supplied air  systems may not need to evacuate the work area, but they should 

, frequently observe the levels indicated by the instrument. 

F. Static voltage sources like power lines, radio transmissions, or transformers may 
interfere with measurements. See the operator's manual for a discussion of 
necessary considerations. 

.3 .4 .  Pos toperation 

3.4.1. Field 

A. When the activity is completed or a t  the end of the day, carefully clean the 
outside of the PID with a damp disposable towel to remove any visible dirt. 
Return the PID to a secure area and place on charge. 

B. Ensure that all equipment is accounted for, decontaminated (see SOP 1.6, General 
Equipment Decontamination), and ready for shipment. 

C. Make sure all survey or sampling locations are  properly staked and the location 
ID is readily visible on the location stake. 

3.4.2. Documentation 

A. Record any uncompleted work (like additional monitoring) in the logbook. 

B. Complete logbook entries, verify the accuracy of entries, and sign/initial a l l  
pages. 

C. Review data collection' forms for completeness. 

3.4.3. Office 

A. Deliver original forms and  logbooks to the document control officer (with copies 
to the site manager and files) for eventual delivery to the Department of Energy. 

B. Inventory equipment and supplies. Repair or replace all broken or damaged 
equipment and charge the batteries. Replace expendable items. Return 
equipment to the equipment manager and report incidents of malfunction o r  
damage. 
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4. SOURCES 

HNU Systems, Inc. 1986. "Instruction 
Newton, Massachusetts. 

a 
Manual for the Trace Gas Analyzer Model PI 101." 

CFR 49. 1985. Code of Federal Regulations, Title 49, U.S. Department of 
Transporatation, Parts 100-177. November 1, 1985. ,-. Washington, D.C.: U.S. 
Government Printing Off ice. 

EPA. 1984. "Characterization of Hazardous Waste Sites--A Methods Manual: Volume 11, 
Available Sampling Methods, Second Edition" U.S. Environmental Protection 
Agency report EPA-600/4-84-076. Environmental Monitoring Systems Laboratory, 
Off ice of Research and  Development, Las Vegas,. Nevada. 

5 .  APPENDIXES 

5.1. Comparison of the FID and PID 

5.2. Equipment and Supplies Checklist 

5.3. Photoionization Detector Field Data Form 

5.4. Data Form Completion 
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Response 

Application 

Limitations 

APPENDIX 5.1 

COMPARISON OF THE FID AND PID 

FID PID 

Responds to many organic 
gases and  vapors, 
especially low molecular 
weight hydrocarbons. 

In survey mode, detects 
total concentrations of 
gases and vapors. In GC 
mode, identifies and 
measures specific 
compounds. 

Does not respond to 
inorganic gases and 
vapors with a higher 
ionization potential 
than  the flame 
detector; No 
temperature control. 

Calibration gas Methane and others 

Ease of Requires experience to 
opera tion interpret correctly, 

especially in GC mode. 

Responds to many organic 
and some inorganic gases 
and vapors, especially 
heavy hydrocarbons. 

In survey mode, detects 
total concentrations of 
gases and vapors. Some 
identification of 
compounds possible if GC 
column and standards are 
used. 

Does not respond to 
methane or inorganic 
aliphatic chlorinated 
solvents. Does not respond 
properly in presence of 
water vapor (high 
humidity). Does not 
detect a compound if 
probe (lamp) has a lower 

-en erg y than c o m p o u n d ' s 
ionization potential. 

Benzene (1.3-butadiene) and 
others 

Fairly easy to use and 
interpret. More difficult  
in the GC mode. 

Detection limits 0.1 ppm (methane) 0.1 ppm (benzene), 
depends on lamp voltage. 

Response ti  me 2-3 sec (survey mode) 3 sec for 90% of total 
concentration 
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Maintenance 

Useful range 

Service life 

APPENDIX 5.1, Continued 

FID PID 

Periodically clean and 
inspect particle filters, 
valve rings, and burner 
chamber. Check calibration each use. 
and pumping system for  
leaks. Recharge battery 
af ter  each use. 

Clean UV lamp frequently. 
Check calibration regularly. 
Recharge battery af ter  

0-1000 ppm 0-2000 ppm 

8 hrs; 3 hrs with 
strip chart  recorder 

10 hrs; 5 hrs with 
strip chart  recorder 

e -  
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APPENDIX 5.2 

EQUIPMENT AND SUPPLIES CHECKLIST 

Photoionization detector (PID) 

Operating manual 

Probes: 9.5eV , 10.2eV , and 11.7eV 

Battery charger for  PID 

Spare batteries 

Jeweler's screwdriver for adjustments 

Tygon tubing 

NBS traceable calibration gas (type) 

"T" valve for calibration 

Intake assembly extension 

Strap for carrying PID 

Teflon tubing for downhole measurements 

Plastic bags for  protecting the PID from moisture 
and dirt  
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APPENDIX 5.3 

--. 
1 1  

2 

PHOTOIONIZATION DETECTOR FIELD DATA FORM 

-1 
--I 

1 

2 I 

PHOTOlONlZATlON DETECTOR LlED DATA 

FACIUTY CODE LOG DATE - -. 

LOCATION ID LOCATION lYPE 

LOGGER CODE FIELD REP 

P HOTOION ZATION DETECTOR I N STR U M ENT 

MANUFACTURER DATE/llME CALIBRATED 

SERIAL NO ACCEmANCE CODE------- 

MODEL -.-._ __ - 

CALIBRATION GASES: 1 
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APPENDIX 5.4 

DATA FORM COMPLETION 

Use a pen with black ink that is not water soluble (not a felt-tip pen). Make an entry in  
each blank. Where there is no data entry, enter UNK for  Unknown, NA for  Not 
Applicable, or ND for Not Done. If any procedure was not performed as prescribed, give 
the reason for  the change or omission on the form. To change an entry, draw a single 
line through it ,  add the correct information above it, and initial the change. 

PHOTOIONIZATION DETECTOR FIELD DATA FORM 

..*”. 
. ..,. 
I? 

3.  

4. 

5.  

6. 

7. 

a. 

9. 

Facility Code. Five-character code abbreviating the facility name where the 
program activity is being conducted. The first three characters indicate the 
facility, and the remaining two numbers designate the specific site within the 
facility. 

Log Date. The date the information recorded on the form was obtained i n  
the format DD-MMM-YY (01-JAN-88). 

Location ID. Four-character code assigned sequentially to each borehole, test 
pit, or surface location where physical, chemical, biological, radiological, and 
other measurements are taken. 

Location Type. Two-character code identifying where the sample was taken. 
There is one location type for each location ID. Location types include those 
listed below. 

BH--Borehole 

TP--Test Pit 

SL--Surface Location 

WL--Well 

SB--Sample Bottle 

SS--Soil Sample 

OT--Other (explain) 

Logger Code. Three-character or four-character code identifying the 
company responsible for  collecting the information on the form. 

Field Rep. The  name of the field representative. 

PID Model. Model of photoionization detector (PID) instrument. 

PID Manufacturer. Manufacturer’s name on the PID instrument used. 

Date/Time Calibrated. Last day and time when the PID instrument was 
calibrated. Calibration should be performed daily. 
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APPENDIX 5.4, Continued 

10. Serial No. Serial No. of PID instrument. 

11. Acceptance Code. One-character code assigned by the site manager 

12. Calibration Gases 

a)  Type/Cylinder ID No. Name of the calibration gas and the 
identification number of the cylinder. 

b) Concentration (ppm)/span. Concentration of calibration gas in parts per 
million (ppm) and the span setting for  calibration. 

13. Comments. Any additional information. 

14. Time (HH:MM). The time when a field measurement was taken in the 24-hr 
clock format of hours:minutes (for example, 08:37 for  8:37 a.m. and 19:12 for 
7:12 p.m.). See the conversion table below. 

Conversion Table - 

Conventional Time 

1:00 a.m. 
12:OO Noon 
1:00 p.m. 
2:OO p.m. 
3:OO p.m. 
4:OO p.m. 
500 p.m. 
6:OO p.m. 
7:OO p.m. 
8:OO p.m. 
9:00 p.m. 

1O:OO p.m. 
11:OO p.m. 
12:OO Midnight 

24-Hr Time 

1 :oo 
2:oo 

13:OO 
14:OO 
15:OO 
16:OO 
17:OO 
18:OO 
19:oo 
20:oo 
2 1 :oo 
22:oo 
23:OO 
24:OO 

15. Sample ID. When samples are  being taken during a PID monitoring, the 
identification number or code assigned to a particular sample (like 01) is 
correlated with the observed readings and  appropriate drilling depth ( i f  
drilling is being performed). This is useful in selecting samples for  analyses 
and in the correlation of laboratory data with PID measurements. 

16. Observed Reading (ppm). PID reading a t  the respective location ID in the 
units indicated on the meter. When the calibration gas and the gas being 
measured for  the environment are the same, the meter reads in parts per 
million (ppm) during drilling. Readings may be taken downhole, a t  the 
headspace, and  in the breathing zone, and data should be recorded in  the 

- -  - - - -  - --appropriately.marked.cslumn .--.- 2 -. .- 
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APPENDIX 5.4, Concluded 

17. Drilling Depth (Ft). PID monitoring is performed every 5 f t  during drilling. 
The depth of the drilling is listed in feet and can be given as the most recent 
interval (like 5-10) or  as the ending depth (like IO). 

18. Comments. Any additional information, including the type of gas being 
measured if this determination can be made (for example, by labels on 
drums). 
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STANDARD OPERATING PROCEDURE 6.4 

TOTAL ALPHA SURFACE CONTAMINATION MEASUREMENTS 

1 .  PURPOSE 

To provide guidance fo r  determining levels of total surface alpha contamination on 
equipment, vehicles; and personnel that  have been in contact with material that was 
potentially contaminated with alpha-emitting radionuclides. 

2. DISCUSSION 

The Field'Sampling Plan (FSP) or Work Plan (WP) provides information on the scope of a 
given operation, related health and safety requirements, and the applicability of th i s  
procedure to the activities. 

Equipment and vehicles must be monitored for  contamination before release from 
radiologically controlled areas f o r  unrestricted use. Levels of alpha contamination on 
cquipmcnt wil l  be determined and compared to release criteria i n  d ra f t  DOE Ordcr 
5480. I 1 that  are  taken from the U.S. Nuclear Regulatory Commission Regulatory Guide 
1.86. The limit f o r  alpha activity applies to natural uranium, U-235, U-238, and 
associated decay products and is 5000 disintegrations per minute (dpm)/100 cm2 averaged ' 
ovcr I m2 or 15,000 dpm/100 cm2, not to exceed an area of 100 cm2. Limits f o r  other 
radionuclides apply to alpha, beta, and gamma radiations, and some are  set below the 
detection limits for  portable instruments. As a result, the applicable release criterion For 
alpha contamination is the minimum detectable activity above background as measured b y  
a direct-reading alpha scintillation detector with a minimum 2uTn efficiency of 20°/0. 

r This measurement typically equals about 350 dpm/100 cm2. Equipment must be 
decontaminated to levels that  a r e  as low as reasonably achievable and below the 
applicable release criterion in all cases. Personnel must be monitored for  contamination 
before leaving a controlled area and decontaminated to the lowest reasonably achievable 
levels. 

High-voltage plateau curves and National Bureau of Standards (NBS) traceable source 
calibrations must be performed on the detector semiannually to ensure proper operation. 
Alpha detector counting efficiencies must be determined daily before using thc 
instrument for  contamination monitoring. The counting efficiency also must be 
determined following any  adjustments or  repairs on the instrument. The counting 
efficiency is used to convert instrument readings to a measure of activity in units of dpm 
per 100 cm2. 

3. PROCEDURE 

3.1 .  Associated Procedures 

Information that applies to most field activities is provided in SOPs 1.1-1.10. In addition 
to the FSP or WP, those SOPs provide guidance that may supplement the information i n  
t h i s  procedure. They should be consulted as necessary to obtain specific information 
about equipment and supplies; sample collection, preservation, packaging, and shipping; 
decontamination procedures; and documentation requirements. Procedures directly 
associated with this SOP are listed below. 
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SOP No. SOP Title 

1.1 

1.6 General Equipment Decontamination 

1.7 

General Instructions for Field Personnel 

Sampling for  Removable Alpha Contamination 

6.1 1 Beta-Gamma Radiation Measurements Using 
a Geiger-Mueller Detector 

3.2.  Preparation 

3.2.1.  Office 

A. 

B. 

C. 

D. 

Review the FSP or WP and SOPs listed in Section 3.1. 

Coordinate schedules/actions with the installation staff .  

Obtain appropriate permission for  property access. 

Assemble the equipment and supplies listed in Appendi 5.1. E sure th Pr  
operation of all field equipment. Ensure that the alpha scintillator and 
ratemeter/scaler. have current calibrations. 

3.2.2.  Documentation 

A. Obtain a logbook from the QA officer. 

B. Record results of the equipment check in the logbook. 

Per 
the 

C. Obtain a sufficient number of the appropriate ER Program data collection forms 
(see INDEX TO SOPs). I 

D. Consult the E R  Program data administrator for  a current list of codes used in the 
completion of data  forms. 

3.2.3.  Field 

A. Complete the Daily Alpha Efficiency Check form (Appendix 5.2) by following 
instructions in Appendix 5.4, Data Form Completion. 

B. Perform a daily IO-min background count and a I-min alpha source count during 
use and record the results on the Daily Alpha Efficiency Check form. To 
perform a background count, place the probe on a clean, uncontaminated surface 
and record the number of counts accumulated over a period of 10 min. To 
perform a check source count, place the alpha source in the detector tray or 
against the detector surface and  record the number of counts accumulated per 
minute (cpm). 

C. Calculate the counting efficiency (E) using the formula shown below. 

E = (source cDm) - (backaround cDml 
(source dpm) 
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D. While counting samples or performing surveys, the alpha probe may be 
contaminated, causing the background count rate to increase. If this is suspected, 
repeat the 10-min background count. If the background count rate is more than . 
50% above the average value, the detector should be cleaned. 

3.3 Operation 

3.3.1 Total A b h a  Survev 

A. Complete the Total Alpha Contamination Survey Data form by following 
instructions in Appendix 5.4, Data Form Completion. 

B. List the items to be surveyed in the first  column on the form. Items must be 
identified as specifically as possible with serial numbers, model numbers, license 
numbers, or  other forms of unique descriptions. If the items to be surveyed need 
to be labeled with the assigned identification number, use a n  indelible marker, 
spray paint, or some type of permanent marker. Use a separate line of the form 
to list each area surveyed on the items. 

C. List the surveyor’s name, date of survey, and identification number of the 
monitoring instrument/detector. 

D. Switch the instrument on, check the batteries for  adequate power, and check the 
instrument fo r  damage. Record the instrument daily background, efficiency, and 
calibration factor in the appropriate spaces. The instrument background and 
efficiency should be determined a t  least once during each operational day. 

Monitor potentially contaminated surfaces by passing the probe face along each 
surface a t  a rate of 5 cm/sec or less. Without touching it, hold the probe face as  
close as possible to the surface being monitored and not more than 0.5 cm away. 
Be careful not to damage the Mylar face of the probe. Hold the probe steady at 
any area that appears to indicate a n  elevated reading. Record the highest reading 
for each separate area of the item monitored, listing a description of each area i n  
the space provided under the first  column. 

E. 

F. When monitoring potentially contaminated skin and clothing surfaces, hold t h c  
probe face as close as possible to the surface being monitored, no more than 
0.5 cm away. Move the probe along the surface a t  a rate of 5 cm/sec or less. At 
a minimum, monitor the areas listed below. 

1. Both sides of each hand 

2. Tops, sides, and bottoms of shoes or boots 

3. The torso of the body, both front  and back 

4. All loose equipment (for example, papers, clipboards, and hand-carried tools) 

G. Instrument readings will f luctuate during monitoring. Investigate any significant 
elevation of the meter reading by holding the meter in the suspected area. A 
noticeable elevation in the meter reading identifies contamination that may need 
to be removed. 
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H. 

I. 

J. 

K. 

Multiply each instrument reading (cpm) by the calibration factor to obtain the 
contamination level in dpm/100 cm2. 

If natural uranium, U-235, U-238, and associated decay products are the only 
contaminants present and the results of the survey for  total alpha contamination 
are  below the applicable release criterion for removable contamination ( 1  000 
dpm/100 cm2>, the item may be released without a survey for removable alpha 
contamination. If the total alpha activity is above the release criterion fo r  
removable contamination, perform the swipe or smear survey procedure. See SOP 
1.7, Sampling for  Removable Alpha Contamination. 

Wash contaminated skin and equipment with water and  soap. Contaminated 
clothing may be removed and laundered a t  a n  appropriate facility. 

Give the survey results to the personnel responsible for  releasing equipment. 
Equipment that fails to meet the release limits must undergo additional 
decontamination according to SOP 1.6, General Equipment Decontamination, and 
must be resurveyed. 

3.4.  Pos toperation 

3.4.1. Field 

A. Turn the power off.  

B. Ensure that all equipment is accounted for, decontaminated (see SOP 1.6, General 
Equipment Decontamination), and ready for  shipment. 

3.4.2. Documentation 

A. Record any uncompleted work (like additional monitoring) in the logbook. 

B. Complete logbook entries, verify the accuracy of entries, and sign/initial all 
pages. 

C. Review data  collection forms for  completeness. 

3.4.3. Office 

A. Deliver original forms and  logbooks to the document control officer (with copies 
to the site manager and files) for eventual delivery to the Department of Energy. 

B. Inventory equipment and supplies. Repair or  replace all broken or damaged 
equipment. Replace expendable items. Return equipment to the equipment 
manager and  report incidents of malfunction or damage. 

4. SOURCE 

NRC. 1974. Regulatory Guide 1.86, "Termination of Operating Licenses for  Nuclear 
Reactors." U. S. Regulatory Commission, Washington, D.C.: U.S. Government 
Printing Office. 
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5. APPENDIXES 

5.1.  Equipment and Supplies Checklist 

5 .2 .  Daily Alpha Efficiency Check Form 

5.3.  Total Alpha Contamination Survey Data Form 

5.4.  Data Form Completion 
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APPENDIX 5.1 

EQUIPMENT AND SUPPLIES CHECKLIST 

Alpha scintillation probe (Ludlum 43-5 or the equivalent) 

Ratemeter/scaler (Ludlum Model 3 or the equivalent) 

Alpha check source (Am-241 or the equivalent) 

Data forms 

Voltage meter 

Hand-held calculator 

Tape measure 

.. ~ . .. . . . . .. . . . - -- 
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APPENDIX 5.2 

DAILY ALPHA EFFICIENCY CHECK FORM 

DAILY ALPHA EmClENCY CHECK - 
FACIUW COO€ -- FIELD REP 

LOGGER COO€ ACCEPTANCE COO€ - 
6P.ATEMITER/SCALER: 
uooa NO - SERLAL NO - CALlBRATlON DATE 

HIGH 
WINDOW om ThRESHOLD VOLTAGE 8 A m  - 
ALPHA sctmunoN PROBE: 
UOOEL NO SERIAL NO W E R A T I O N  DATE 
SOURCE: 
SERIAL NO ISOTOPE A C f M l Y  DPU 

r I I 1 I I I 1 
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APPENDIX 5.4 

DATA FORM COMPLETION 

Use a pen with black ink that is not water soluble (not a felt-tip pen). Make an entry in  
' each blank. Where there is no data  entry, enter UNK for  Unknown, NA for Not 

Applicable, o r  ND for  Not Done. If any  procedure was not performed as prescribed, g i v e  
the reason fo r  the change or omission on the form. To change a n  entry, draw a singlc 
line through it, add the correct information above it, and initial the change. 

DAILY ALPHA EFFICIENCY CHECK 

.̂.. 

1. 

2. 

3. 

4. 

5 .  

6. 

7. 

8. 

9. 

IO. 

1 1 .  

12. 

13. 

Facility Code. Five-character code abbreviating the facility name where 
program activity is being conducted. The first three characters indicate t h e  
facility, and the remaining two numbers designate the specific site within the 
facility. 

Field Rep. The name of the field representative. 

Logger Code. Three-character or four-character code identifying the 
company responsible for  collecting the information recorded on the form. 

Acceptance Code. One-character code assigned by the site manager. 

Ratemeter/Scaler Model No. The model number of the ratemeter/scaler. 

Ratemeter/Scaler Serial No. The serial number of the ratemeter/scaler. 

Ratemeter/Scaler Calibration Date. The date when the ratemeter/scaler was 
last calibrated.. 

Window. The window is in the out position unless otherwise specified. 

Threshold. 
shown on the calibration sticker. 

High Voltage. 
shown on the calibration sticker. 
using a voltage plateau. 

The adjustment fo r  the lower energy level of the discriminator 

The voltage that is applied to the alpha scintillation probe 
This voltage is determined semiannually 

Battery. The battery voltage reading a t  the beginning of the measurement. 

Alpha Scintillation Probe Model No. The model number of the alpha detcctor 
probe. 

Alpha Scintillation Probe Serial No. The serial num'ber of the alpha probe. 
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APPENDIX 5.4, Continued 

14. Alpha Scintillation Probe Calibration Date. The date the probe was last 
calibrated. 

IS. Source Serial No. The serial number of the radiation source. 

16. Source Isotope. The identity of the radioactive isotope contained i n  the 
source given as element and mass number, like Am-241. 

17. Source Activity. The activity of the radioactive source in disintegrations per 
minute (dpm). I f '  the check source activity is f i ven  in microcuries ( K i ) ,  it 
can be converted to dpm using 1 pCi = 2.22 x 10 dpm. 

18. Log Date. The date the information recorded on the form was obtained i n  
the format DD-h4MM-Y Y (0 I-JAN-88). 

19. Time (HH:MM). The time the efficiency was determined using the 24-hr 
clock in the format hours:minutes. 

20. Counting Time (Min). The time in minutes over which the scaler counts. 
Enter N/A if using a ratemeter. 

21. Background cpm. The count rate with no source present. 

22. Gross Counts. The number of pulses recorded by the scaler during the 
counting time. Enter N/A if using a ratemeter. 

23. Gross cpm. The count rate with the source present given in pulses per 
minute. 

24. Net cpm. Net counts per minute (cpm) equals gross cpm minus background 
cpm. 

25. Efficiency (Net cpm/dpm). The  ratio of the observed count rate to the true 
disintegration rate. 

Efficiency = Net cDm 
Source dpm 
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APPENDIX 5.4. Continued 

TOTAL ALPHA CONTAMINATION SURVEY DATA FORM 

1 .  

2. 

3. 

4. 

5. 

6. 

7 .  

8. 

9. 

10. 

11.  

12. 

13. 

14. 

15. 

16. 

Facility Code. Five-character code abbreviating the facility namc w h e r e  
program activity is being conducted. The first three characters indicate t h c  
facility, and the remaining two numbers designate the specific site within t h e  
facility. 

Log Date. The date the information recorded on the form was obtained i n  
the format DD-MMM-YY (01-JAN-88). 

Logger Code. Three-character or four-character code identifying t h e  
company responsible for  collecting the information recorded on the form. 

Field Rep.'  The name of the field representative. 

Acceptance Code. One-character code assigned by the site manager 

Ratemeter/Scaler Model No. The model number of the ratemeter/scaler. 

Ratemeter/Scaler Serial No. The serial number of the ratemeter/scaier. 

Ratemeter/Scaler Calibration Date. The date when the ratemeter/scaler was 
last calibrated. 

Window. The window will be in the out position unless otherwise specified. 

Threshold. 
shown on the calibration sticker. 

The adjustment fo r  the lower energy level of the discriminator 

High Voltage. The  voltage applied to the alpha detector shown on the 
calibration sticker. 

Battery. The battery voltage reading a t  the beginning of the measurement. 

Alpha Probe Model No. The  model number of the alpha detector probe. 

Alpha Probe Serial No. The  serial number of the alpha detector probe. 

Alpha Probe Efficiency. The ratio of observed net count rate to the known 
disintegration rate of the check source from the Daily Alpha Efficiency 
Check form (Appendix 5.2). 

Probe Face 
scintillation 
a re  listed a t  

Area. The surface area of the Mylar window on the alpha 
detector in square cm. Values fo r  Ludlum Models 43-1 and 43-5 
the bottom of the form. 
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APPENDIX 5.4, Concluded 

17. Calibration Factor. Factor that takes the detector efficiency and su r face  
area into account to convert from cpm to dprn per 100 cm2. The calibration 
factor in (dpm/100cm2)/cpm equals (100/Probe Face Area in cm*)/efficiency 
in cpm/dpm. 

18. Item Surveyed (Specify). A description or identification number of the 
article surveyed. A separate line on the form is used to list and describe each' 
area to be surveyed on the article. 

19. Gross Counts. The total counts collected during the counting period. 

20. Count Time. The time (in minutes) during which the counts were collected. 

21. Net cpm. Gross count cpm minus background cpm. 

22. Contamination Level (in dpm/100cm2). This is calculated by multiplying the 
net cpm by the calibration factor. 

Contamination level = (Net cpm) (Calibration Factor) 

23. Meets Release Limit (Yes/No). If the contamination level is greater than the 
applicable release limit, a no is written here. If the contamination level is 
less than the release limit, a yes is written here. 

24. Swipe Necessary (Yes/No). If the total alpha contamination level exceeds the 
applicable removable contamination criteria, a swipe must be performed to 
determined the activity contribution of fixed and loose contamination. 
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STANDARD' OPERATING PROCEDURE 6.7 

NEAR SURFACE AND SOIL SAMPLE SCREENING FOR LOW-ENERGY GAk1hI.A 
RADIATION USING T H E  'FIDLER 

1. PURPOSE 

T o  descr ibe the  procedure in  which a f ie ld  ins t rument  fo r  the detect ion of low-energy 
- radiat ion (FIDLER) is used to monitor surfaces  and  soil samples for the presence of l o ~ v -  
energy gamma radiat ions tha t  accompany some a lpha  emissions. 

2.  DISCUSSION 

T h e  Field Sampling Plan (FSP) or Work Plan (WP) provides informat ion  on the scope of 
spccif ic  operations,  related heal th  a n d  safe ty  requirements,  a n d  the appl icabi l i ty  of this 
procedure.  

T h e  FIDLER uses a thin,  5-inch-diameter sodium iodide (Na l )  crystal  to detect  low-energy 
radiat ion.  T h e  NaI  crystal  is opt ical ly  coupled to a qua r t z  light pipe a n d  installed in a 
s t anda rd  5-inch probe housing tha t  has a n  en t rance  window of beryll ium. T h e  principal 

'usc  of this  detector  is fo r  photons wi th  energies less than  7 5  kilo-electron volts (keV).  

T h e  FIDLER probe can  be used to scan ind iv idua l  samples for  low-energy photons t h a r  
--;normally accompany a lpha  emissions. Uran ium is pr incipal ly  a n  a lpha  emit ter .  However, 
.::the rad ia t ion  f r o m  its daugh te r  products  includes low-energy photons,  principally L- 

orbi ta l  x rays f r o m  thorium. In the  case of U-238, for  example,  two low-energy photons 
f r o m  Th-234 can  be detected by the  FIDLER.  Dur ing  most investigations,  the instrument 
wi l l  be ad jus ted  fo r  maximum response f o r  the 63 keV photon f rom Th-234 o r  the 60 keV 
photon of Am-241 formed by the  beta decay  of Pu-241. 

Data f rom these measurements a r e  presented as  gross counts i n  the 60 keV cnergy rangc. 
T h e  combinat ion of this  i n fo rma t ion  wi th  gross a lpha  counts  of the  same samplc 
conducted according to SOP 6.5, Screening Soil Samples f o r  Alpha Emitters,  can be used to 
de te rmine  the presence or absence of radionuclides.  

Included in  this  procedure a r e  instruct ions f o r  1) ini t ia l  instrument  setup (voltage 
plateau) ,  2) da i ly  response s tandard iza t ion  using a sealed check source,  3) determinat ion 
o f  the instrument 's  response to terrestr ia l  background radiat ion,  a n d  4) use of thc 
instrument  to scan ground sur face  a reas  a n d  samples. 

3. PROCEDURE 

3.1.  Associated Procedures 

Information tha t  appl ies  to  most f ie ld  act ivi t ies  is provided in SOPs 1.1-1.10. In addi t ion 
to the FSP or  WP, those SOPs provide guidance that  may supplement the information i n  
this procedure.  They  should be consulted a s  necessary to obtain specif ic  information 
about  cquipment  a n d  supplies; sample collection, preservation,.  packaging, and  shipping; 
dccontaminat ion procedures; a n d  documentat ion requirements.  Procedures dircctly 
associated wi th  this SOP a r e  listed below. 
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SOP No. 

1.1 

1.6 

6.5 

3.2. Preparation 

3.2.1. Office 

SOP Title 

General Instructions for  Field Personnel 

General Equipment Decontamination 

Screening Soil Samples for  Alpha Emitters 

A. 

B. 

C. 

D. 

E. 

1. 

2. 

3. 

4. 

5 .  

6. 

7. 

8. 

Review the FSP or WP and SOPS listed in Section 3.1. 

Coordinate schedules/actions with the installation staff .  

Assemble the equipment and supplies listed in Appendix 5.1. Ensure the proper 
operation of all equipment. 

Obtain appropriate permission for  property access. 

Before the FIDLER can be used in the field, i t  is necessary to determine the 
correct operating voltage. This is accomplished by determining the plateau for  
background radiation and for radiation from a source of Am-241 (60 keV) i n  
which the intensity is several times greater than background radiation levels. 
Determine the operating voltage once each week. 

Inspect the FIDLER, the ratemeter/scaler, and  interconnecting cable for 
obvious damage. 

If no damage is observed, adjust the high voltage to 0 volts before connecting 
the FIDLER and the ratemeter/scaler. 

Connect the FIDLER to the ratemeter/scaler in an  area that has exhibited 
background radiation in  previous measurements. 

Turn  the ratemeter/scaler selector switch to the high voltage setting and 
slowly adjust the high voltage to 900 volts (V). 

Place the FIDLER in a position so that a series of 0.5-min counts can be 
made a t  various high-voltage settings. 

- .  

Make three 0.5-min readings and  record the voltage, count time, counts, and 
counts per minute in the columns on the Plateau Curve Record. When these 
three readings have been completed, adjust the high voltage upward 40 to 50 
V. Repeat the three readings. Continue this procedure until three recordings 
have been made a t  a high-voltage setting of 1400 V. Do not exceed 1400 V. 

Place the Am-241 source approximately 1 inch from the beryllium entrance 
window near the center of the probe and repeat the series of 0.5-min readings 
for  high-voltage settings between 900 and 1400 V. 

On the Plateau Curve Record, plot the FIDLER response as a function of 
high voltage. Between 1100 and  1300 V, - there-- is little - change in the 
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detector's response. This represents the operating plateau. S c t  t h e  
ratemeter/scaler high voltage a t  the midpoint of t h e  platenu (typically 
1200 V)  for field operation. Minor fluctuations i n  the h i g h  voltage caused 5 y  
environmental conditions or battery drain will have little effect  on t h e  coun[ 
rate. .Record this ratemeter/scaler voltage on the Plateau Curve Record f o r m .  

3.2.2.  Documentation 

A. Obtain a logbook from the QA officer. 

B. Record results of the equipment check and information concerning the i n i t i a l  
setup of the FIDLER in the logbook. 

C. Obtain a sufficient number of the appropriate ER Program data collection forms 
(see INDEX TO SOPS). 

D. Consult the ER Program data administrator for  a current l i s t  of information 
management codes, location IDS, and sample numbers used in the completion of 
data forms. 

E. Record information concerning the initial setup of the FIDLER on the Plateau 
Instructions for completing the form are i n  Curve Record form (Appendix 5.2). 

Appendix 5.5 (Data Form Completion). 

A. Daily Source Check a .* 
1. Establish a fixed geometry between the detector and the source so that t h c i r  

relative position is a matter of record and reproducible from one work period 
to the next. 

2. Make five 1-min counts with the Am-241 source in its check position. Record 
each count in the logbook.. Repeat this 'step twice daily when the instrument 
is in use or a t  any new locations. 

3. Determine the average and standard deviation of the five 1-min counts 
Record these values and three times the standard deviation in the logbook. 

The average source count (X) = x1+xz+x3+x4+x5 

5 

The standard deviation of the average source count (SDX) = (X/5>'/2 

B. Monitoring the performance of the FIDLER 

1.  Prepare a control chart  a t  the beginning of the site characterization and use 
it each day to record the FIDLER's response to the Am-241 source. 

2. On a piece of linear graph paper, place consecutive calendar dates on the x -  
axis. Define a range along the y-axis that includes the average FIDLER 
source count 2 3 standard deviations. Draw three horizontal lines t h a t  
intersect the y-axis a t  these three points. 
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3. Determine the average count rate and plot this value on the control chart  for 
that  day. If the average count rate falls within the 23 standard deviations as 
defined above, the FIDLER may be used for field measurements. I f  the 
average count rate is not within this range, corrective action must be taken 
(see Section 3.2.3.C). 

C. Corrective Action 

1. Check the ratemeter/scaler calibration due date. 

2. Check to see that the ratemeter/scaler high voltage is set a t  the plateau 
midpoint. 

3. Turn  off  the ratemeter/scaler and disconnect the cable to the FIDLER. 
Clean the cable and chassis connectors with ethyl alcohol and let dry. 

4. Reconnect the cable, turn on the raterneter/scaler, and check the voltage 
setting. 

5. Check the source-to-detector distance and make any necessary corrections. 

6. Repeat the daily source check procedure. If the FIDLER response is within 
the range of the average count rate 2 3 standard deviations, the unit may be 
used. If the average count rate is still outside the control boundary, turn o f f  
the instrument and use a substitute instrument. Repeated failures will 
require attention by the manufacturer. The FIDLER is temperature sensitive 
and will not function correctly a t  temperatures below 32OF. 

D. Determination of Background 

1. In order to provide a statistical basis -to determine if samples or locations are 
contaminated, calculate the mean background and standard deviation. 

a. In a location designated as background (not in the contaminated area) or  
using five soil samples collected from a background area, perform a 
series of f ive 1-minute counts with the FIDLER probe in the same 
position as i t  will be for  screening samples in locations (see Sections 3.3.1 
and  3.3.2). 

b. Determine the mean and standard deviation of the five background 
counts. 

Mean = X = xl+x2+x +x +x5 3 4  

5 

where 

xl, x2, x3, x4, x5  = the background counts 

standard deviation = SDX = (X/5)'I2 
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2. T h e  contaminat ion cr i ter ion used fo r  fu r the r  samples is the mean background 
plus 3 s tandard  deviat ions ( X  + 3SDX). Samples with I-min counts greatcr 
than  this  cr i ter ion should be considered contaminated. 

3.  Record this number or  cr i ter ion on the FIDLER Soil Sample Scrcening Log 
(Appendix 5.3) or  the FIDLER Measurement Data form (Appendix j.4), 
depending on the type of screening to be performed. 

3.3. Operation 

3.3.1 ScreeninP Soil SamDles 

A. Record the soil sample screening da ta  on the FIDLER Soil Sample Screening Log 
fo rm (Appendix 5.3) following the instructions in Appendix 5 .5 ,  Data Form 
Completion. 

B. Place the  soil samples in the petri dishes (fill to the top). 

C. T h e  steps fo r  screening samples a re  described below 

1. Place the  soil sample container  (petr i  dish) in the count ing shield. 

.- 

I. 

2. Place the  FIDLER probe in  a count ing j ig  inside the lead shield so that  i t  is 
positioned above the center  of a sample container  holder. Adjust the height 
so tha t  the FIDLER is one inch above the  sample container. Close the shield 
door. 

3.  T u r n  the ratemeter/scaler selector switch to preset time and  set the time f o r  
one min. Push the reset button to s ta r t  and  count. 

4. Record the counts  a n d  the count ing time on the FIDLER Soil Sample 
Screening Log form. 

6. Remove the sample container, s tore  i t  in sample archive, and  repeat wi th  
addi t iona l  samples. 

3.3.2.  Near-Surface Screening 

A. T h e  FIDLER Measurement Data  f o r m  (Appendix 5.4) is completed as  described in 
Appendix 5.5,  Data  Form Completion. 

B. Determine tha t  the FIDLER system has been checked and  is ready fo r  field 
measurements. 

C. Refe r  to the  FSP o r  WP fo r  the areas  to be scanned, the number of  people 
required, t ime requirements, a n d  special instructions. 

D. Subdivide the  gr id  block squares  in to  square  (or regular) grid blocks, the total 
a rea  of which can  be scanned in  0.5 or  1-min intervals. Use a calibrated 
measurement tape. 

E. Drainage paths  can only be scanned with a FIDLER if the a rea  is f ree  of 
s tanding  or f lowing water. If the area is d ry ,  place grid stakes a t  regular 
intervals between the preexisting stakes. 
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F. -Record scan measurements as integral counts over the area to be scanned. Pulses 
f rom the FIDLER will be summed fo r  0.5 min or  1 min. Turn  the main selector 
switch of the ratemeter/scaler to either 0.5 or 1 min (as specified in the FSP or 
WP). 

G. Begin scans a t  one corner of a grid block and progress in a serpentine pattern 
over the entire block, ending a t  the diagonally opposite corner of the block. Push 
the ratemeter/scaler reset button as the scan begins. With practice, the timed 
count should end upon reaching the opposite corner. During the scan, the field 
representative must listen to the audible signal f rom the meter. Although 
scanning speed should not be slowed when increased audible signals are  heard, 
note the presence of apparent hot spots when recording the integrated count f o r  
the scan. 

H. After completing the scan fo r  a n  individual grid block, record the integrated 
count in its respective position on the FIDLER Measurement Data form 
(Appendix 5.4). Place a check mark above the recorded count to signify that 
anomalous or hot spot areas may exist o n  the basis of audible signals for  that grid, 
block. 

I. Compare the location count rate to the contamination criterion (average 
background and 3 standard deviations). If the count rate is greater, the location 
is marked Y for fur ther  study or characterization. 

3.4. Postoperation 

3.4.1. Field 

A. Ensure that all equipment is accounted for, decontaminated (see SOP 1.6, General 
Equipment Decontamination), and ready for  shipment. 

I f  necessary, make sure all survey or sampling locations are  properly staked and 
the location ID is readily visible on the location stake. 

B. 

C. Ensure that all radiological sources and standards have been stored in a locked 
area. 

3.4.2. Documen tation 

A. Complete logbook entries, verify the accuracy of entries, and sign/initial all 
pages. 

B. Review data  collection forms f o r  completeness. 

3.4.3. Office 

A. Deliver original forms and logbooks to the document control officer (with copies 
to the site manager and  files) fo r  eventual delivery to the Department of Energy. 

B. Inventory Equipment and supplies. Repair or  replace all broken or damaged 
equipment. Replace expendable items. Return equipment to the equipment 
manager and  report incidents of malfunction or damage. 

. .  . ~ .  . . .. . .. . .  - .  . .. . ..- . . - . . ~  ~ .. .. . . . . . 
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3. SOURCE 

Becron. 1985. "Technical Manual, Model: Labtech Scaler/Ratemeter/Analyzer w i t h  2- 
Channel Option." Bicron Corporation, Newbury, Ohio. 

5 .  APPENDIXES 

5.1.  Equipment and Supplies Checklist 

5 .2 .  Plateau Curve Record 

5.3. FIDLER Soil Sample Screening Log Form 

5.4. FIDLER Measurement Data Form 

5.5.  Data Form Completion 
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APPENDIX 5.1 

EQUIPMENT AND SUPPLIES CHECKLIST 

FIDLER probe 

Ratemeter/scaler with voltage indicator and optional 
headphones 

Connector cable 

Lead shield and counting jig (optional) 

Plan view (site map) of the area to be surveyed that includes 
grid system coordinates 

Calibrated measurement tape or chain 

Am-241 source or the equivalent 

Hand-held calculator 

FIDLER heat shield, if available 

Linear graph paper for  the performance control chart  

Petri dishes for  soil samples 
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! ._  

c ...... 

APPENDIX 5.2 

PLATEAU CURVE RECORD 

PLATEAU CURVE ----- RECORD PAGE 1 OF - 
Loc DATE- --_- - FACIW CODE ----- ~- 

LOCCER CODE - RELD REP---- 
ACCEPTANCE CODE-- _ _  _ _  - f?ATEMEER/SCALER: 

MODEL NO SERIAL NO ---- CAUBRATlON DATE--- - - 
BAmRY ---_ - WINDOW - __ - - -___ ._ - - THRESHOLD - -- -- . - 

PROBE: 

-- 

MODEL NO-----. - SERIAL NO -- - - -. LflGH VOLTAGE _ _ _ _  -. . 
CHECK 
SOURCE: 
SERW NO ISOTOPE 
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APPENDIX 5.3 

FIDLER SOIL SAMPLE SCREENING LOG 

I 

I 

r+ 
r 

I 

flDLER SOIL SAMPLE SCREENING LOG PAGE 1 OF 

FACILITY CODE LOG DATE ---- 

LOGGER CODE FIELD REP - -- 

RATEM€ER/SCALER: ACCEPTANCE CODE 
MODEL NO SERIAL NO CALIBRATION DATE _- 

WINDOW THRESHOLD -- VOLTAGE EATERY _- 
Nal PROBE : 
MODEL NO SERIAL NO CALIBRATION DATE - 

CHECK SOURCE: 

HIGH 

ISOTOPE ACTNIM DPM SERIAL NO - 
SOURCE CHECK 
METER READING COUNTS/ MIN = CPM 
(WITHIN f 3 STANDARO DEVIATIONS?'- (Y/N)) 

I 

-4 
I 

--I 1; 
-__1 

I - 
-1 

I 

AVERAGE BACKGROUND + 3 STANDARD DEVIATIONS = -, CPM 

COMMENTS - 

~ 

I_ I 
I 
1 

! I I 

I I I 
I .:-I 
I I 
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APPENDIX 5.4 

FIDLER MEASUREMENT DATA FORM 

.-,:- . 

- 

---- FIDLER MEASUREMENT ~ - -  DATA PAGE 1 OF - 
LOG DATE -- - FACIlJlY CODE --- -- 

LOGGER CODE - FIELD REP - 
RATEMETER/SCALER: ACCEPTANCE CODE --______ 
MODEL NO SERIAL NO --- CALIBRATION DATE ~ - _  
WINDOW- THRESHOLD- VOLTAGE 
Nal PROBE: 
MODEL NO - SERIAL NO .- CALIBRATION DATE -_ 
CHECK SOURCE: 

DPM ISOTOPE - ACTlVlM -- SERIAL NO 
SOURCE CHECK 
METER READING .- COUNTS/ MIN = CPM 

. -- 

BAITERY 

(WITHIN * 3 STANDARD DNIATIONS?~ (Y/W 

AVERAGE BACKGROUND + 3 STANDARD DNIATIONS = 

I LOCATlON 1 GRID BLOCK SCANNED 
I ID I (FROM N.E. CORNER) 
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APPENDIX 5.5  

DATA FORM COMPLETION 

Use a pen with black ink that is not water soluble (not a felt-tip pen). Make an  entry in 
each blank. Where there is no data  entry, enter UNK for Unknown, N A  for Not 
Applicable, or ND f o r  Not Done. If any procedure was not performed as prescribed, give 
the reason for the change or omission on the form. To change an  entry, draw a single 
line through it, add the correct information above it, and initial the change. 

PLATEAU CURVE RECORD 

1. 

2. 

3. 

4. 

5 .  

6. 

7.  

8. 
> 

9. 

IO. 

11. 

Facility Code. Five-character code abbreviating the facility name where 
program activity is being conducted. The first three characters indicate the 
facility, and the remaining two numbers designate the specific site within the 
facility. 

Log Date. The date the information recorded on the form was obtained i n  
the format DD-MMM-YY (01-JAN-88). 

Logger Code. Three-character or four-character code identifying the 
company responsible for  collecting the information recorded on  the form. 

\ 

Field Rep. The name of the field representative. 

Acceptance Code. One-character code assigned by the site manager 

Ratemeter/Scaler Model No. The model- number of the ratemeter/scaler. 

Ratemeter/Scaler Serial No. The serial number of the ratemeter/scaler. 

Ratemeter/Scaler Calibration Date. The date when the ratemeter/scaler was 
last calibrated. 

Window. The window will be in the out position unless otherwise specified. 

Threshold. The  adjustment for the lower energy level of the discriminator 
shown on the calibration sticker. 

Battery. The  battery voltage reading a t  the beginning of the measurement. 
- 

12. Probe Model Number. The  model number of the FIDLER probe. 
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APPENDIX 5.5.  Continued 

13. Probe Serial Number. The serial number of the FIDLER probe. 

14. Probe High Voitage. The final voltage setting that will be applied to t h e  
For  the FIDLER,  detector, as determined by the Plateau Curve procedure. 

the operating voltage should be about 1200V. 

15. Check Source Serial No. The serial number of the radiation check source. 

16. Check Source Isotope. The radioactive isotope contained in the check source 
given as element and mass number, like Am-241. 

17. Check Source Activity. The activity of the radioactive check source in  
disintegrations per minute (dpm). An activity given in microcuries (uCi) can 
be converted to dpm using 2.22 x 10' dpm = 1 L i .  

18. Counts/Min. The count rate-given in counts per minute (cpm). 

19. High Voltage. The voltage applied to the detector during the collection of 
the associated counts. 
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APPENDIX 5.5, Continued 

FIDLER SOIL SAMPLE SCREENING LOG 

1. 

2. 

3. 

4. 

5 .  

6. 

7.  

8. 

9. 

10. 

1 1 .  

12. 

13. 

14. 

15. 

16. 

17. 

Facility Code. Five-character code abbreviating the facility name where 
program activity is being conducted. The first three characters indicate the 
facility, and the remaining two numbers designate the specific site within the 
facility. 

Log Date. The date the information recorded on the form was obtained in 
the format DD-MMM-YY (01-JAN-88). 

Logger Code. Three-character or four-character code identifying the 
company responsible for  collecting the information recorded on the form. 

Field Rep. The name of the field representative.. 

Acceptance Code. One-character code assigned by the site manager. 

Ratemeter/Scaler Model No. The model number of the ratemeter/scaler. 

Ratemeter/Scaler Serial No. The serial number of the ratemeter/scaler. 

Ratemeter/Scaler Calibration Date. The date when the ratemeter/scaler was 
last calibrated. 

Window. The window will be in the out position unless otherwise specified. 

Threshold. 
shown on the calibration sticker. 

High Voltage. The voltage setting that is applied to the probe as determined 
by the Plateau Curve procedure. 

Battery. The  battery voltage reading a t  the beginning of the measurement. 

NaI Probe Model No. The  model number of the FIDLER probe. 

NaI Probe Serial No. The serial number of the FIDLER probe. 

NaI Probe Calibration Date. The date when the FIDLER probe was last 
calibrated. 

Check Source Isotope. The  radioactive isotope that the source contains, given 
as element and mass number, like Am-241. 

Check Source Activity. The activity of the check source, measured in 
disintegrations per minute (dpm). An 'activity given in microcuries can be 
converted to dpm using 2.22 x 10' dpm = I PCi. 

The adjustment for  the lower energy level of the discriminator 
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APPENDIX 5.5, Continued 

18. Check Source Serial No. The serial number of the check source. 

19. Source Check Meter Reading. The results of a count on a check source. The 
check source data  consists of three fields: total counts, counting time in  
minutes, and count rate in counts per minute (cpm). 

20. Within & 3 Standard Deviations (Y/N). This field describes the performance 
of the FIDLER, from the control chart  in 3.2.3.B.. Field Preparation. 

21. Average Background + 3 Standard Deviations (cpm). This field gives the 
average background count rate + 3 standard deviations of the average count 
rate. It is used as a contamination criterion. Count rates greater than this 
are considered contaminated. Count time equals 1 min.  

X = Average or  Mean Background = x1+x2+x3. .  mXn 

N 

where 

xl, x2, x3 etc = individual background counts 

N = the number of counts taken 

SDX = standard deviation of the average background = (X/N)'l2 

22. Comments. Any additional information. 

23. Location ID. Four-character code assigned sequentially to each borehole, test 
pit, or surface location where physical, chemical, biological, radiological, and 
other measurements are  taken. 

24. Coordinates (Ft). The  location of the FIDLER measurement on the survey 
grid in units of feet. The two coordinate fields are in the format north and 
east. 

25. Sample ID. The identifying code or number given to the sample. 

26. Counts (icpm). The number of counts registering on the FIDLER meter 
during the I-min counting period. 

/ 
27. Contaminated (Yes/No). If the counts per 1 min obtained are greater than 

the average background plus 3 standard deviations, the sample is considered 
contaminated. Enter Yes or  Y if contaminated and No or  N if not 
contaminated. 

28. Estimated pCi/gram. If calibration factors are  available for the specific site 
under investigation, the FIDLER cpm can be converted to a pCi/gram 
concentration. Enter N/A if these factors are not available. 
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APPENDIX 5.5,  Continued 

FIDLER MEASUREMENT DATA FORM 

Facility Code. Five-character code abbreviating the facility name where 
program activity is being conducted. The first three characters indicate the 
facility, and the remaining two numbers designate the specific site within the 
facility. 

Log Date. The  date the information recorded on the form was obtained in 
the format DD-MMM-YY (01-JAN-88). 

Logger Code. Three-character or four-character code identifying the 
company responsible f o r  collecting the information recorded on the form. 

Field Rep. The  name of the field representative. 

Acceptance Code. One-character code assigned by  the site manager. 

Ratemeter/Scaler Model No. The model number of the ratemeter/scaler. 

Ratemeter/Scaler Serial No. The serial number of the ratemeter/scaler. 

Ratemeter/Scaler Calibration Date. The date when the ratemeter/scaler was 
last calibrated. 

Window. The window will be in the out position unless otherwise specified. 

Threshold. The adjustment for the lower energy level of the discriminator 
shown on the calibration sticker. 

Voltage. The voltage setting that is applied to the probe, as determined b y  
the Plateau Curve procedure. 

Battery. The battery voltage reading a t  the beginning of the measurement. 

13. NaI Probe Model No. The model number of the FIDLER probe. 

14. NaI Probe Serial No. The serial number of the FIDLER probe. 

15. NaI Probe Calibration Date. The date when the FIDLER probe was last I 

calibrated. 

16. Check Source Isotope. The radioactive isotope that the source contains, given 
as element and mass number, like Am-241. 

17. Check Source Activity. The act ivi ty .  of the check source, measured i n  
disintegrations per minute (dpm). An activity given in microcuries (!Xi) can 
be converted to dpm using 2.22 x I O 6  dpm = 1 PCi. 
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APPENDIX 5.5, Concluded 

18. Check Source Serial No. The serial number of the check source. 

19. Source Check Meter Reading. The results of a count on a check source. 
Check source data consists of three fields: total counts, count time in  
minutes, and count rate in cpm. 

20. Within & 3 Standard Deviations. This field describes the performance of the 
FIDLER, from the control chart in Section 3.2.3.B. Field Preparation. Enter 
Y (yes) or N (no). 

21. Average Background + 3 Standard Deviations. This field gives the average 
background count rate (cpm) + 3 standard deviations of the average. I t  is 
used as a contamination criterion; count rates greater than this number 
indicate contaminated areas. 

X = Average or Mean Background = xl+x2+xJ. .  exn 

N 

Mound Plant ER Program SOP8 
Draft 

where 

xl ,  x2, xS etc. = individual background counts 

N = the number of counts taken 

SDX = standard deviation of the average background = (X/N)'l2 
.?. - 8 -  

22. Comments. Any additional information. 

23. Location ID. Four-character code assigned sequentially to each borehole, test 
pit, or surface location where physical, chemical, biological, radiological, and 
other measurements are  taken. 

24. Grid Block Scanned (From N.E. Corner). The location of the grid block that 
was scanned, identified by the survey coordinates of the northeast corner 
relative to the survey grid in units of feet. There are two fields i n  the 
coordinate - description: north and east. 

the walkover scan of the grid. 
25. Integrated Count (cpm). The count rate in counts per minute obtained from 

26. Audible. If an audible anomaly was noted, enter YES; if no audible anomaly 
was detected, enter NO. 

27. Contaminated. If the count rate recorded is greater than the average 
background plus 3 standard deviations, the location is considered 
contaminated (Y). If it is less, it is not considered contaminated (N). 

Reviaion 0 
January 1991 
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APPENDIX F 

FlDLER SCREENING OF SOIL SAMPLES 



a 

Qb 

? .  SCOPE 

This  procedure  i s  a r a p i d  sc reen ing  method f o r  t h e  measurement o f  p1u:onium and 

:horium i n  s o i l .  

t h e s e  t5io radioacti*:e e lements  ;rich a c h i n  sodium iod ide  d e t e c c s r .  ? lu toniLT 

can  be measured d o n  co  c o n c e n t r a t i o n s  o f  abou t  2 5  pCi/g and thorium can be 

measured t o  about  5 pCi/g.  

I t  involves  t h e  measurement o f  x - r a y s  o r  gamma ra:is from 

2 .  SUHpiARY 

Plutonium-238 ( o r  -239)  is measured by d e t e c t i n g  t h e  17 keV plutonium x - r a y  

v i t h  a 1 /16 - fnch  t h i c k .  5 - inch  diameter NaI (Tl) d e t e c t o r  manufactured Sy :he 

Bicron Corpora t ion .  

energy  of  88 keV. 

c o n t a i n e r s  L i nches  i n  d iameter  and 2 - 5 / 8  i nches  h igh .  

Thorium-232 is measured by councing lead x - r a y s  a c  an  

S o i l  samples a r e  coun ted  in d i sposab le  polye thylene  

S tanda rds  were p repa red  by adding  known amounts of plutonium-238 o r  thorium-232 

s t a n d a r d  s o l u t i o n s  t o  a s o i l  t h a t  had been  found to be  f r e e  o €  these  cwo 

i s o t o p e s .  The coun t ing  system is c a l i b r a t e d  on a monthly basis ,  b u t  a s t a n d a r d  

is counted  d o i l y  t o  evaluate t h e  accuracy  of t h e  coun t ing  sys tem,  and t o  g ive  

a s s u r a n c e  c h a t  t h e  system is n o t  o u t  o f  c a l i b r a t i o n .  

A mul t i channe l  a n a l y z e r  is used  t o  accumulate coun t s  i n  the  r eg ion  o f  i n t e r e s t  

f o r  bo th  plutonium-238 o r  thorium-232.  

seconds ,  b u t  c a n  be  counted f o r  a l o n g e r  o r  s h o r t e r  pe r iod  o f  time depending on 

t h e  a c t i v i t y  p r e s e n t  i n  t h a  sample b e i n g  measured. 

A sample is normally counted f o r  LOO 



2 .  Cant i nued  

A conpu te r  o t sg t am has been p t e p a r e d  t o  c a l c u l a t e  t h e  p lu ton ium and t?,:ori+m 

c o n c e n t r a t i o n s  i n  p i c a c u r i e s  p e r  gram based  on t h e  sample c o s n t s  and t h e  

d a t a  on t h e  s t a n d a r d s .  

If a h igh  p lu tonium c o n c e n t r a t i o n  is observed ,  r e l i a b l e  tho r ium 

c o n c e n t r a t i o n s  can  a l s o  be observed .  However, i f  t h e  tho r ium c o n c e n t r a t i o n  

i s  h igh ,  :?.e p lu tonium c o n c e n t r a t i o n  computed w i l l  n o t  be r e l i a b l e  s i n c e  :?.e 

x-:ay d e t e c t e d  fo: thor ium is h i g h e r  i n  energy  t h a n  t h e  p lu tonium x - ray  and 

i t s  Compton d i s t r i b u t i z n  w i l l  i n t e r f e r e  w i t h  t h e  p l u t s n i , m  measurement .  Tr: 

g e n e r a l  any h igh  ene rgy  ( >  17 keV) x-ray  or gama r a y  w i l l  i n t e r f e r e  v i t h  

t h e  p lu ton ium peak because  of  t h e  Compton d i s t r i b u t i o n .  

3 .  SPECIAL APPARATUS 

Three DaVidsQn m u l t i c h a n n e l  a n a l y z e r s ,  nodel 4106 

Three Bicron  s c i n t i l l a t i o n  d e t e c t o r s  

Three h igh  v o l t a g e  power s u p p l i e s  

Three Bicron  p r e - a m p l i f i e r s  

Threo amplit iers 

On. IBM/PC v i t h  p r i n t e r  

Assorted s o i l  s t a n d a r d s  i n  v a t i n g  c o n c e n t r a t i o n  of p lu ton ium and 
tho r ium along w i t h  background s o i l s .  



L .  

5 .  

5 . 1 .  

5 . 1 . 1 .  

5 . L . 2 .  

5 . 1 . 3 .  

5.1.4. 

5 . 1 . 5 .  

5 . 1 . 6 .  

5.1.7. 

5 . 1 . 8 .  

5 . 1 . 9 .  

~ 

REACESTS 

Does noc a p p l y .  

SOIL SCREENING PROCEDURE 

Gama Pulse Height Analysis 

If the  sample container  is less than h a l f  f u l l .  veigh it. 

If the  weight is l e s s  :ban 250 grams. record :>.e ve ighc .  

Place the sample over the center  of  the d e t e c t o r  and place the l i d  o n  t o p  o f  

t h e  s h i e l d e d  wel l .  

Check t o  see' t h a t  the  multichannel ana lyzer  (YCA) parameters a r e  properl:f 

s e t .  (See Sec t ion  5 . 3  in t h i s  procedure . )  

Press the d i s p l a y  but ton.  

Yove RESET DATA/TIHE s v i t c h  up and down 

( t h i s  r e s e t s  the  time and date) .  

Star t  t h e  count by prcr r fng  the  accumulate button ( A C C V ~ . ) .  

count time is s e t  a t  600 seconds. 

Normally the 

After counts have been accumulated, d i s p l a y  the d a t a  by pressing the D I S P U Y  

but ton .  

Adjust t h e  marker locacion knob t o  give che channels corresponding to the 

region o f  f n t e r e s t  f o r  plutonium (example: channels 7 1  - 1 7 0 ) .  Thfs r e g i o n  

o f  i n t e r e s t  has  been determined from c a l i b r a t i o n  v i t h  the plutonium 

s tandard .  



iP9fATION abonium TITLE and I S o r i m  i n  Soii i ' s i n g  
:he Bicron Detecror  !Soil Screenirz:  

3 . 1 . 1 9 .  Record che number o f  counts as d i sp layed  on the s c r e e n  correspondin3 to :he 

sntm MANUAL NUM8E;l OPERATION 

! 3 5 5  G of 10 1 ?I) - 80030 

pluconium a c t i v i t y  

5 . 1 . 1 1  

5 . 1 . 1 2  

5 . 2 .  

5 . 2 . 1 .  

5 . 2 . 2 .  

5 . 2 . 3 .  

S . 2 . G .  

5 . 2 . 5 .  

5 . 2 . 6 .  

Continue t o  t u r n  the Marker Location Knob c o u n t e r - c l o c h i s e  t o  give the 

channels corresponding t o  :he region o f  i n t e r e s t  f o r  thorium (example: 

channels 2 7 9  - 3 3 8 ) .  i'hfs region o f  i n t e r e s r  has been determined from 

c a l i b r a t i o n  with a thorium s t anda rd .  

Record :he number o f  the counts as  d i sp layed  on t h e  s c r e e n  correspondin3 to 

t he  chorium a c t i v i t y .  

Using PC f o r  Ca lcu la t ing  and Logging System (C6L). 

Hardware conf i g u r a t i a n :  

IBH o r  compatible PC 
6bOK o f  memory 
IBH compatible  p r i n t e r  
10H o r  h ighe r  hard d r i v e  

Software requirements:  

dBase 1x1 Plus  
DOS 2 . 1  o r  Higher 
S o i l  menu program t o  run i n  dBase environment 

Move s v t t c h  on right s i d e  of PC up. (This w f l l  boo t  up PC.) 

Uhen menu appears  on screen, select key a s s o c i a t e d  with S o i l  Data Hanagement 

System. 

The S o t 1  program ( S o i l  menu) w i l l  appear .  S e l e c t  [D] Xnpuc Vel1 ( h . B i  6 C) 

Data. 

The nex t  s c r e e n  a s k s  you t o  ( e n t e r  e a 1  d a t e  you a r e  looking f o r ) .  

t h a t  you s e e  is  t h e  l a s t  known c a l i b r a c i o n  d a t e .  Press r e t u r n .  

The dace 



o p ! ? ~ ? ~ ~ ! ? % d  Tnorrun I n  Soil Ysi -3  
the  Bicron Detector ( S o i l  S c r e e r i r s '  

CONT . . . .  : cons t ruc t ions  
SH . . . . . .  : SH buildfng 
PP . . . . . .  : P P  bui lding 
HS3 . . . . .  : h o t  spoc No. 3 
Hisc . . . .  : miscellaneous 

sneer M A N U A L  N U M B t R l  OPERATION I ,SSUE 

5 o f  10 PD f 800 20 ~ 3 5 5  1 L i 

Sampler i n i t i a l s  : 

This  information is obtained from sample l a b e l .  

Enter c o l l e c t i o n  da ta :  

Enter  the  d a t e  the sample vas  c o l l e c t e d .  

Enter d a t e  screen:  

This is alvays the da te  on vhich you put  t h e  sample r e s u l t  i n t o  :he 

computer. 

5 . 2 . 8 .  Input  gross  data from HCA: 

Enter gross cts  Pu-238: 

Enter  t h e  gross count from the (HCA) 

(ROI) f o r  plutonium 

Enter gross c ts  Th-232:  

Enter the  gross count from t h e  (HCA) 
(ROI) f o r  thorium 

- 
hIL-IO79A( \ -R9) 



8Pgftr''oY3F5nd - L - l c U i I  ';1locium i n  50;: i 'si i ig 
r_he Bicron Detector (Soil Scree?.ir.g) 

5 . 2 . 8 .  Con'tinued 

s n E n  MANUAL NUMBER O P ~ R A T I O N  !SSUE 

m - 8 0 3 3 0  1 2 5 5  1 6 o f  LO 

Enter sanpLe weight i n  grams: 

(Vse 300 3 vhen sample is not  weighed.)  

Enter  the sample ve igh t  

Enter sample g r i d  6 l o c a t i o n :  

Enter  :he remarks from the  c o n t a i n e r  

Was the sample counted i n  A ,  B .  o r  C :  

Enter the v e l 1  ;.here sample vas counted 

NOTE: A t  t h e  bottom of  t he  s c r e e n  w i l l  appear t he  caLcu1a:ed r e s u l t s  

f o r  t h i s  sample. You may cont inue from h e r e  i f  the f o l l o v i n g  

c o n d i t i o n s  are the  same: sample type,  c o n d i t i o n ,  sampler .  and 

c o l l e c t i o n  d a t e .  

5 . 2 . 9 .  Afte r  t h l s  you will see t h e  sample renumbered a f t e r  r e t u r n i n g  t o  the  S o i l  

Henu program's main menu. 

5 . 2 . 1 0 .  To p r i n t  the r e p o r t ,  p r e s s  (E]. S e l e c t  the r epor t  b e s t  s u i t e d  f o r  your 

5 . 3 .  

5 . 3 . 1  

5 . 3 . 2  

5 . 3 . 3  

needs.  

C a l i b r a t i o n  of Multichannel Analyzer (HCA) .  

Xove the  memory s e l e c t o r  knob co p o s i t i o n  1 ( a t  12:OO on the  d i a l ) .  This 

d i s p l a y s  a l l  4096 channels .  

Hove ROI/ALL svltch t o  ALL. 

Clea r  a l l  data from the  channels by p r e s s i n g  Reset DATA/TII\IE UQ and down. 

5 . 3 . 4 .  Press R O I  ENTER/RESET switch d o n  t o  r e s e t  

hlL- lO79A( 1-89) 



P P ' I ' b l i n W % n d  inorium i n  j o i i  i ' s i n g  . I C  

the  Bicron Detector ( S o i l  Screenir.?) 

5 . 3 . 5  Se.t tke analyzer  t o  the fo l lov ing:  

S H E n  MANUAL NUMBER1 O P E R A T I O N  I IS%€ , 

j ?0-80030 I :3jj I 1 7 of 10 

Hv . . . . . . . . . . . . . . . . .  : 
Conversion gain . . . .  : 
Yode . . . . . . . . . . . . . . .  : 
Offse t  . . . . . . . . . . . . .  : 
uu) . . . . . . . . . . . . . . . . .  
LDL . . . . . . . . . . . . . . . . .  
Cain . . . . . . . . . . . . . . .  : 
T i m e  . . . . . . . . . . . . . . .  : 

Data . . . . . . . . . . . . . . .  : 
T i m e  . . . . . . . . . . . . . . .  : . 
ROI . . . . . . . . . . . . . . . .  : 
PMT-hlYP . . . . . . . . . . . .  : 
CNC-F- .ANC . . . . . . . . . . .  

Yemory l o c a t i o n  . . . .  : 

+ 1100 v o l t s  
Ir 
1: 
off  
LO 
0 
v a r i a b l e  
(000) v a r i a b l e  
1 - 8  (512 channels)  
add 
add 
v a r i a b l e  
AMP 
F 

5 . 3 . 6 .  Yove ROI/ALL s v i t c h  to ROL (Region of  I n t e r e s t ) .  

5 . 3 . 7 .  Place s tandard  No. 1 i n t o  a d e t e c t o r  w e l l .  

5 . 3 . 8 .  Hove the  memory s e l e c t e r  knob t o  p o s i t i o n  1 of  8 . ( t h e  memory se1ec:or knob 

must correspond v i t h  the s tandard I D ) .  

5 . 3 . 9 .  Press t h e  acqui re  but ton  and accumulate spectrum f o r  a prese t  ::me. (Repea: 

s t e p  5 . 3 . 7  - 5 . 3 . 9  u n t i l  a l l  the  s tandards  have been counted.)  

5 .3 .10 .  Move the memory l o c a t i o n  knob t o  5 of 8. 

5.3.11.  Se t  the  ROI/ALL s v i t c h  t o  ALL. 

5 . 3 . 1 2 .  Move the  marker l o c a t i o n  knob r i g h t  o r  l e f t .  t o  f i n d  :he peak. and place :ha 

CRT h i g h l i g h t  over the  e n t i r e  peak a r e a  o f  i n t e r e s t .  

5 . 3 . 1 3 .  Press  the  ROI ENTER/RES&T s v i t c h  t o  e n t e r .  

5 . 3 . 1 C .  Move the ROI/ALL s v i t c h  to ROI. 



sneer 1 MANUAL NUMBER OPERATION I iSSUE 1 . OPLIATION TITLE rL>coni la  ana i i n o r i u n  i n  S o i i  :sing 
zF.e Bicron  Detector  ( S o i l  Scree? l ina j  , a of 10 I ?D-90030 1 3 5 5  I I I 

I 
5 . 3 . 1 5 .  xove the marker loca t ion  knob u n t i l  the  R O I  channel and  gross councs  appear 

on t h e  cop Left  corner  o f  the screen .  

5.3.16. The number t o  the  r i g h t  o f  the "-" is the  gross  Count o f  the s tandard .  

5 . 3 . 1 7 ,  Vove the  memory Location knob to h of 8 .  

5 . 3 . 2 6 .  Yove t h e  memory L O C 8 t i O n  knob t o  L o f  8 .  

5 3 . 1 8 .  Se t  ROI/ALL s v i t c h  to ALL. 

5 3:19. P o s i t i o n  t h e  marker loca t ion  knob o n  the  e n t i r e  peak o f  i n t e r e s t  

5 3 . 2 0 .  ?love R O I  ENTER/RESET/ s v i t c h  t o  ENTER. 

5 . 3 . 2 1 .  Move ROI/ALL switch to R O I .  

5 . 3 . 2 2 .  Hove t h e  marker l o c a t i o n  knob u n t i l  t h e  ROI channel and gross counts  appear 

on che cop l e f t  corner  o f  the screen .  

5 . 3 . 2 3 .  This is  t h e  R O I  for the  plutonium s t a n d a r d s .  

5 3 2 0 .  Yove che memory locacion knob t o  the  next  l o c a c i o n ( s ) .  

I 5 . 3 . 2 5 .  Repeat s t e p s  5 .3 .18  - 5.3 .22 .  

I 5 . 3 . 2 7 .  Use che ROI channel previous s e t t i n g  (h ighl ighted  a r e a )  t o  s e t  up 1 of  6 ,  

unknown sample region.  

htL- IO79A( 1-89) 



)PERATION TITLE 
? l ; ; t c n i ~ ? ~  and Tho:aur. i n  Soil Using 
C k . p  a:--..., n p c o r r - r  (qc: 1 

6. ‘CALCULATIONS 

SHEET MANUAL NUMBER OPERATION ISSUE 

9 of 10 PD-8 0030  1355 1 

6.1 Calculate the plutonium and thorium efficiencies and thorium cross-over 

from the following equations: 

EFF (Pub = - B(PuRol’ 
S(Pu) x CT 

- 
EFF(Th) = c(ThRof’ h R O I l  

S(Th) x CT 

where: EFF(Pu) and EFF(Th1 are plutonium and thorium efficienciel, 
respectively. 

C(PuR01) and C(ThRO1) are in plutonium and thorium regions 

of interest, respectively. 

B(iuRO1) and B(ThRO1) are counts in a Packarou ng sail at the 
plutonium and thorium regions of interest, respectively . 

S(Pu) and S(Th) are the of plutonium and thorium in 

pCi/g of each standard, respectively. 

CT i s  the -. 

ThKO)’ - The thorium crossover i s  the amount of counts observed in 

the plutonium region of interest from the thorium standard and 

varies with sample weight (self-absorption). 



'oP!?4E~llhTChnd inorium i n  Soil Gsing 
SHEET MANUAL NUMBER1 OPERATION I I S S U E  

the Ricron Detector (Soil Screening) 10 Of 10 iJD-80030 1355 1 

Calculate the plutonium and thorium concentrations in the unknown sampie: I 6 ' 2  

Where: Pu(pCi/g) and Th(pCi/g) are the concentrations of plutonium and 

thorium in pCi/g in the unknown sample. Other symbols are gi=ren i? 
Step 6.1. 

EC is the correction of the thorium efficiency due t o  different 

sample weights. 
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APPENDIX G 

USATHAMA PROCEDURES FOR EXPLOSIVES IN SOILS 



INTERNATIONAL 
TECHNOLOGY 
C 0 RPORAIIO N 

November 1 1 ,  1987 

Mr. Les Brown 
USATHAMA 
AMXPH/AS/Building 4435 
Aberdeen Proving Ground, MD 21010-5401 

Ref. No.: IT/COE-308002-L-337 

Dear M t .  Brown: 

Enclosed are four copies of the cert i f ic  
by HPLC a t  one-half the original levels. 

t i o n  packages for ten explosives 

If you have any questions, please c a l l  Doug Peery or myself at (615)  690-3211. 

R .  Alan Doughty, Ph.0. 
- Director, Field Analytical and Sampling 

Enc 1 osu res 

cc: Project Files (308003) 
COE File (6-1.12) 

Regions! CI!;CP 
312 Wector~ Dnve * K ~ O x v l i l a  Tennessee 37023 * b 1 5 - 6 ~ - 3 2 1 1  



IIV E 2 N AT 10 NAL 
TECHNOLOGY 
C 0 RPOBATION 

CERTIFICATION PERF O N C E  

OATA PACKAGE 

TEN EXPLOSIVES 

BY 

HPLC 

2eg;or.al Oftice 
3 12 Dimctoo Dme Knomlle. T e n n e w  37423 04 1 MoO32Il 



2,4-0NT; 2 ,  G-0-!3', 6-ONT; Tetryl  .*UrX 



A. lnalytes 

3 e  following nitro-explosives are quantified: 

: -YX ........ Cct3nyd~~-1,3,5,7-tetrml tro=l,3,SI7-tetrarocine , : j c :  ;- 

3 0 X ........ Hex an y d r 3 . 1 , 3  .5-  t r 1 n 1 t r 0 . s . t r 1 a z i n e 5yc 1 o t e t  r me 5 -, ;+ : . t . 
3a ......... Nitrobenzene 
1,3-3NB .... 1.3-dinitrobenzene 
I , 3  (5 -  TNB , . 1 ( 3 . 5 - t  ri n i tro benzene 
2,4-3NT .... 2 , b d i  n i  trcltol uene 
2,6-ONT .... 2,5-dlnftrotoluene 
TNT ........ 2,4,6-trinitrotoluene 
Tetryl ..... X~methyl-~,2,4,6-tetran~tfo~n~line 

=~tramethylenetetr~nitrunine 

tetranitramine 

2A,4,6-ONT . 2-amin0-4.6-dinitrotol uene 
3.  Yatrlx 

This procedure is appllcable to the analysls o f  nltro-explosive 
compounds In  soil and ash. 

C. General Ycthod 

A f lxed m o u n t  o f  acctonltrlle I s  plpetted into a clean vial 
containing an accurately d g h e d  allquot o f  nprasentative s o i l ,  
mixture I s  thoroughly mlxed and flltemd. The nsultlng filtrata i s  
analyzed by hlgh performance l iqu ld  chnwrtography (HPLC) and the 
concentration, I n  ug/g o f  roll, for each nitro-explosive Is 
cal cul ated. 

-:e 

Tetryl ...... 0.25 to 5 ug/ml m ......... 0.25 to 5 ug/m1 
2A,I,&OWT e. 0.2s to 5 d/al 
2 , b O r n  *..e. 0.25 to 5 ug/ml 
2,cIONT ..... 0.0s to 1 ug/ml 



3 .  Sensitfvity 

MX ......... 0.0735 nglkilo count 
3DX ......... 0.0611 ng/kilo count 
1.3.5-TNB ... 0.0275 ng/kilo count 
1.3-0NB ..... 0.0207 ng/k i lo  count 
H8 .......... 0.0286 ng/kilo count 
Tetryl ...... 0.0517 ng/kilo c o u n t  
2A,4,6-0NT .. 0.0286 ng/kilo c o u n t  
2,6-0NT ..... 0.0233 ng/kl lo count 
2 ,J-JNT ..... 0.0396 ng/kilo count 
TNT ......... 0.0178 ng/kilo count 

C.  Reoorting L i m i t s  

Csmpound i n  (ug/gram)  

irwX ......... 4.08 
RDX ......... 3.25 
1,3,5-l'NNB 1.51 
1.3-0N8 ..... 1.36 
NNB .......... 1-38 
Tetryl  ...... 10.85 
TNT ......... 1.47 
ZA.4,S-ONf .. 2.23 
2,6-0NT ..e.. 1.44 
2,4-0NT ..... 0.329 

0. Interferences 

1. Any compound t h a t  1s extracted f r a  th soil with s l la i la r  
r e t e n t i o n  time and absorbance u i l l  cause a hfgh value. 

2. Tetryl  wlll break down In t h e  presence o f  water. 

E. Analysis Rate 

Agproxioately e lghteen  scrmples c i u l d  be analyzed I n  an 8-hour time 
period, This doas not Include QVQC Sam9leS. 

F. Safety Infomation 

ndr arm p o t e n t t a l l y  explosive,  Cautim must be exerclsed i n  
tha ""4" fol aulng anas:  

1. Kea@ all arterials cooled and properly stored. 

2, S a  auterlals i n  t h a l r  pun form need t o  be stor8d fn water. 

3, 00 not allow solvents t o  evapori te .  

. . . . . . .  _ .  . . .  ~. . . . . . .  - . . . . . . . . . . . . . .  



I 1:. No42AT:JS AH0 < : i E U I C A L S  

A. G 1  asswara/Yardware 

100 5 4 1  glass sertJm vials + t e f l o n  seota + a 
130 124111 glass vials d i t h  t e f l o n  lined screw 

20 l O - ~ l ,  ZO-ul  1 0 0 - ~ 1  and 500-ul g l a s s  syr 
5 1 . ~ 1 1 ,  2 . 0 4 1 ,  5.0-ml volumetric cripets 

u m i n u m  criJo '.:os 

nges 
CdOS 

r -  

:?o 1.3-in1 autosamoler v i a l s  w i t h  screw caps and t e i l o n  s 2 g t a  
100 Licex LIO-X f i l t e r  syringes d i t n  0.45 3 glass  .nicrofi:er : * : : ? p  - .  

1 5onrcator 
tO Class A 5-ml and l-inl volumetric flasks 

3 .  Ziuiment and aerat ion 

1. A n a l y t i c a l  System 

Perkln Elmer Series 4 HPLC metering and pumping system 
Perkin Elmer ISS 100 auto-injector 
Perkln Elmer CC9S spectrophotometrlc detector 
Perkin  Elmer L C I  100 integrator 

2. Chromatogtaphlc System 

LC 18 guard column 2 an x 4.6 m 5-u 
LC 18 column ( 2 5  an long by 4.6 m Inslde dlamcter) 

3. Analytlcal Conditions 

a. Auto-injector 

15 ul injection 
50 u l  i n j t c t l o n  loop 

b. Mettrlnq and Punping 

T i  I# F1 ow x z 
(mln) (ml/mln) Acetonitrile Methanol 'dater 

Equl 1 I b r l  u 0.s  1.0 15 40 45  

1.0 13.0 1.0 15 40 15 

e. Oetector 

U8W IMgth - 254 
Respocrra time - 5000 millisurmdr 
Range - 0.5 



Start time - 0.00 nin 
End time - 20.0 nrin 
Chart speed - 5 m/min 
Attenuation - 3 
Offset - 5 
Auto zero on 
Tic ,narks on 
S t a r t  time 4.8 min 

e .  Retention Times (&.I5 mln) 

Y W X  ......... 5.63 min Tetryl ...... 12.67 min 
2 O X  ......... 7.29 min TNT ......... 14.03 min 
1,3,5-TN8 ... 9.34 min 2AS4,6-ONT .. 14.67 min 
1,3-ONB ..... 11.17 min 2,6-0NT ...... 15.70 nin 
N6 .......... 12.07 min 2*4-0Nf ..... 16.29 min 

C. Analytes 

CAS I 

H MX ......... 26 9 1 . 4 1 -0 
40% ......... 121-82-4 
1 , 3 ,  S-TN8 . . 99-35-01 
1,3-0nB . 99-65-01 
NB .......... 98-95-3 

2 ,A,4,6-ONT . 35572-1802 
2 ,6-0NT . . 606-20-2 
2.4-0NT ..... 121-14-2 
TNT ......... 118-9607 

Tetryl ......... 

Melting Point 
("C) 

0.0 

205 
122 0s 

118 
6 
131 

66 
71 

0-0 

ao. i 

g/cm3 
Cens i t y  

-0- 

1.82 (3 2O'C 
1.76 8 20°C 

1.205 0 1S.C 
1.57 8 20.C 

1.28 8 111°C 
1.32 8 71°C 
1.65 Q 20.C 

- i s 7  e 20.c 

0.0 

0. Reagents and SARI45 

1. Acttonltrf le ,  d l s t l l l e d  I n  glass, HPLC grade. 

2. Methanol, d l s t l l l c d  I n  g lass ,  HPLC grade. 

3.  AStn T' I water. 

4. M, pmrlded by USATHAMA Cmtral QA Lab, as follows: 

Cagound Lot Nnnbtr Z Purity 

Ma ee....... 

1,3,5TN6 0.. 

l,3-0N6 ..... 
NB .......... 
Tetryl ...... 

ROX ......... 

2 ,A,4,6-0NT 
2 *6-ONT 0. 

2,4-0NT ..... 
TNT ......... 

1217 99.12 
1130 99 095 
1154 99 . 99 
2250 99.99 
2177 99.76 
1149 99 . 95 
1279 99 099 
114a 99 . 99 

1129 99 . 99 
1147 99.98 

. . . . . . .  . . . . . . . . .  - . . . .  . . . . . . . . . . . . . . .  . -  . . . . . . . . . . .  
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.A. i n l t i a l  Calibration 

1. S tandards  

a .  Stack Standard 

YHX 
2ox 
1,3,5-TNB 
1.3-JN8 
N B  
Tetryl 
T f l f  
2A , 4,6-0NT 
2 ,6-ONT 
2,O-ONf 

\ 

2 1 7  99.12 12 .41  5.0 
1130 39.95 l i . 7 3  . 5.3 
1154 99.99 9.395 5.3 
2250 99.99 3.89 5.0 
2177 99.76 10.13 5.0 
1149 99.95 9.11 5.0 
1129 99.99 10.06 5.0 
1279 99.99 9.36 5.0 
1148 99.99 11.23 5.0 
1147 99.98 3.34 5.0 

All SARMs were a c t u t a t e l y  ualqhed t o  four  p l aces  d i r e c t l y  1 x 3  
a c l e a n ,  tared 5-mi serum v l a l  . 5 m l  of solvent was added 
each  using a 5-ml v O l W t r l C  p lpe t .  Those compounds ,mlcn 3rd 
stored i n  water uere a l l o w  t o  a i r  d ry  prior to weighing. 

lRc stock s t anda rd  is stored a t  0-4.C In a 5-1 serum v l a l  
wi th  a teflon s e p t m  and Ctlmpcd s e a l .  The s t anda rd  can :e 
k e p t  up t o  t h r e e  months. 

b e  Intermediate Standard (ID # 90987-2) 

Conc S t o c k  01 1 u t i  on isnc 
Volum (ml) Volume ( m l )  3g/;nl Compound. uq/ml )  

MX 
RDX 
1.3.5-TN8 
1.3-0N8 
N8 
T e t y l  
TNT 
2A ,I ,6-ONT 
2.6-OKT 
2.4-0wt 

2482 
2 346 
1979 

2026 
1822 
2012 
1072 
22 46 
1068 

1976 

- 

, 0.400 5 138.6 
I 0.400 5 1a7.7 
1 0.250 5 98.35 
I 0.250 5 98.30 

0 . 250 5 !01.3 
' 0.270 5 98.33 

0.250 5 !00.6 
0.260 5 37.34 
0.230 5 :33.3 , 

0 . os0 5 :9.68 

USlng glass s y r i n g e s  wi th  an accuracy of tO.1% a l l a u o t s  of the 
s t o c k  solutlons ara transferred to  a 5 4  Class A volumetric 
f l a s k  and brought  t o  volume wi th  acetonitrile. 

The i n t a m l a t e  s t anda rd  is stored a t  0-4.C i n  a serum v i a l  
wi th  a septum and crimped seal. The Intennodlate s tandard can 
be  stored up t o  30 days. 



C. 

\ 

Gal i3ration S t a n d a r d  

1. IO # 927-05 (0.05 x 7 L )  
A1 iquot Final :*:ai 

2arent  Conc Parent Volume '(olume 'Gnc 
Cmoound I O  # ( u q / m l )  (ml) (71) I : q / ' :  

HMX 
? O X  
1,3 , S - T N B  
l13-0N8 
N B  
Tetryl 
TNT 
tA,J ,6-0NT 
2 ,6-0NT 

198.6 0.012 5.0 3.:756 
187.7 0.012 5 ,O 0 .  : 5 G 5  
98.95 0.012 5.3 1 . 2 3 7 . 1  
9a.N 0.012 5.3 3 . 2  2 

101 3 0.012 5 . 3  3.2:3; 

100.6 0.012 5 . 3  3.21:: 
97.34 0.012 5.0 3.22:6 

103.3 0.012 5.0 3-21:a 

98 . 39 0.012 5 . 3  3.236:  

_ _ _  - - -  - . . .__ 

2 4-ONT 90987-2 18.68 0.012 5.3 o.:w 
The aliquot volume was obtained using a microliter syringe i n a  
was diluted to volume I n  a Class A volumetric f la sk  n i t h - a  :5: 
acetonitrile, 40% methanol, and 45% water s o l u t i o n .  

2 .  IO # 927-1 (1.0 x TRL) 
Allquot f i n a l  F i n a l  

Parent Conc Parent Volume Volume C o n e  
Compound 10 # uQ/ml) (ml) (ml ) 

HHX 
ROX 
1.3 ,S-TNE 
1.3-0N8 
NE 
Tetryl 
TNT 
2A,4,6-0NT 
2.6-ONT 

9098 7-2 
90987-2 
90987-2 
90987-2 
90987-2 
90987-2 
90987-2 
90987-2 
9098 7-2 

198 
187 
98 
90 

101 
98 

100 
97 

103 

06 
07 . 95 . 90 
0 3  . 39 
e 6  
0 3 4  
.3 

0.025 
0.02s 
0.025 
0 025 
0.02s 
0.025 
0.025 
Ob025 
0.02s 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

0.9930 
0.9385 
0.4945 
0.4945 
0.5365 
0.4920 
0 . 3 3 0  

0.5165 
0.4867 

2 4-ONT 90987-2 18.68 0.025 5.0 0.0934 
The rllauot vo~ume was obtained uslnq a m ~ c m l i t e r  syringe dnd 
was diluted to volume In a Class A volmetrlc flask with-a 15% 
acetonlttlle, 401 methanol, and 45% mter solution. 

3. ID # 927-2 (2  x TRL) 
Aliquot FInal Final 

Parent Cone Parent Volm Volum Conc 
Coroound IO I ( ue/ a1 ) . (nl) ( m l  ) (uQ/1) 

tm 90987-2 
ROX 90987-2 
1.3 ,5-m 90987-2 
1.3-OMiJ 90987-2 
NE 90987-2 

90987-2 

19806 0 . os0 5.0 1.986 
, 187.7 0.050 5.0 1.877 

98.9s 0.W 5.0 0.9895 
I 5.0 0.9890 98.90 0 . 050 
! 101.3 0 . 050 5.0 1.013 
I 0 . os0 5.0 0.9839 98039 



. .  
- .  

, _  . .  
_ c  

. _ - -  5 . 3  .... 3 - . - - ,  
TIif m a 7 - 2  x 1 . 5  1.250 
ZA,4 ,603r ( f  '30987-2 9 7 . 3 4  9.053 5.1 ... - . ' _  

2.5-3Nf 909a7-2 103.3 0,953 
2 ,  l - O N T  !C987-2 ~3.63 3.350 5 . 3  . . . - - >  

Tie a l i a u o t  volume was ,Jotdined us ing  a rnicrai::er j j r * - ; 2  i-: 

#as a l l u t e d  t o  volume i n  a Class  A volumetric flasrc #I:: 3 . -  .:: 
ace toni  tri 1 e e 10% :nethano1 , and 45% water sol u t  ton,  

. ... . .  . . .-. : 1  
4 . J  - . . . -  .-- 

: . - 3 .  
4 .  IO # 927-5 ( 5  x nL) 

X I  i quo t  F i n a l  
Parent Conc Parent 'dol UM 'to1 u r n  ::PC 

. .  
- 1  C anoou nd :o # ( ug/ml) ( m l  ) ( n l )  ., 

HMX 909 
R O X  909 
le3,S-TNB 909 
1.3-0N8 909 
n8 909 
Tetry l  909 
TNT 909 
2A,4,6-0HT 909 
2 . 6-ONT 909 

17-2 
17-2 
17-2 
i7-2 
17-2 
17-2 
17-2 
17-2 
17-2 

198.6 0.120 
187 . 7 0.120 
98.95 0.120 
98-90 0.120 

101.3 0.120 
98 . 39 0.120 

100.6 0.120 
97.34 0.120 

103 . 3 0.120 

5 . 5  i.:<i 
5.5 4 . 3 5 5  
5 . 0  2 . 2 7 1  
5 . 0  2 . 2 7 1  
5 .0  2 . 4 3 1  
5 . 0  2 . 2 6 1  
5 .0  2 . 4 1 4  
5.0 2 . 3 3 6  
5.0 2 .179  

2 4-0NT 90987-2 18.68 0.120 5.9 w i a 3  
fl 
was d i l u t e d  t o  volwne i n  a Class A v o l m e t r l c  f l a s k  u i c 3 - i  1:: 
a c e t o n i t r i l e ,  4Q% mthanol, and 45% wafer s o l u t i o n .  

5. IO # 927-10 (10 x fRL) ' 

Alfquot F f n a l  ? i :a I  

Parent Cone Parent Volumr Volume :snc 
Compound ID 4 ( d m 1 1  (ml ) (31 ) ' -41 ! I 

HnX 
RDX 
1 ,3,5-TM6 
1.3-0N0 
Ne 
Tetryl 
TNT 
U,b,&ONT 
2.6-om 90987-2 103.3 0.250 5.0 5 . 1 5 5  

90987-2 
9098 7-2 
90987-2 
90987-2 
90987-2 
90987-2 
90987-2 
90987-2 

198.6 
187 . 7 
98 0 9s 
98.90 

98 . 39 

97.34 

101.3 

100.6 

0 . 250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 

5 . 0  3.330 
5.0 9 . 3 5  
5.0 4 . 3 Q  
5.3 4 . 3 4 5  
5.0 5 . 2 6 5  
5.0 4.3i3 
5.0 5 . 2 2 0  
5.0 1 . 3 6 7  

2 GONT 90987-2 18.68 0.250 5.0 0.3340 
Tha allquot volume was o b t a i n d  using a m i c r o l i t e r  s y r l n g e  uta  
was diluted t o  volume I n  a Class A v o l u n r t r l c  f l a s k  w i f n  d ! 5 :  
acatonitrile, 401 methanol, md 45% wafer so lu t ion .  

These s t a n d a r d s  can be stored up to 5 days. They should be 
kept I n  a crimp. topped S-nl s e w  vial w i t h  a t e f l o n  septum, 
a t  0-5.C. 



2.  ?nstrurnent :a1 i b r a t l g n  

F l o w  rate s h o u l d  3e c3ecke4 yoon i n i t i a l  s t a r t - u o  3f :>e -PL: 
system (by V i S U a l l y  e i a m i n i n g  the f l a w  r a t e  ana c n c c k ; n g  f;r j q i  

pressure drop) a l o n g  w i t n  o t h e r  o p e r a t i n g  garmer,ert I . c .  
d a v e l  ength, mob1 1 e 3 n a s e  concentration, jressure drop 3ver :!e 
s y s t e m ,  t o  e n s u r e  s t a o l e  conditions. 

An i n i t l a l  e q u l l f b r a t i o n  time of a p p r o x  
r e c m e n d e d  

m a t e l y  15 m i n u t e s  i s  

A t  the end of the day the HPLC s y s t e m  s n o u l d  be f lushed w i t 3  1::: 
acetonitrile u n t i l  a s t a b l e  pressure drop i s '  ooserved  ana :?eo 
allowed t o  equilibrate f o r  15 minutes p r i o r  t o  s h u t  down. 

The first analysis of the day 1 s  a m b l l e  phase b l a n k  to ensdre 
that there w e  no system i n t e r f e r e n c e s .  

3. Analysis of C a l l b r a t l o n  Oata 

The crltrrla for acceptabilfty Is 1) 10 x TRL 210% and 2 )  good 
recovery of a standard prepared by M I n d e p e n d e n t  party from U R N .  

a. Standard Cri tcr la  

Cmpound Cower L l m l  t ( uq/ 1 )  Upper L i m i t  ( uq/l) 

HNX 8.17 10.71 
ROX 8.87 10.85 
1,3,S-fN8 4.48 5.48 
1 , 3-ON8 4.28 5.24 
NB 4.50 5.50 
Tetryl 4.32 5.28 
TNT 4.43 5.41 
2A,4,6-0)(T 4.46 5.46 
2 6-ONT 4.59 5.61 
2.4-0NT 0.85 1.04 

b. ChMk Standard 

Average 
Cone Pre-Certl flcrtion Upper Lower 

colloound Lot  # (uq/ 1 )  Concrnt rat 1 on L l m l  t L i m i t  

Ne 2117 1.100 N/ A 1.298 0.902 

- ... .. . .  . . . .  ~. ~. - ... . . .- . . . . . . . . . e.. 



3. :ai!! 131 ' 3 r 3 t j s n  

1. Standards 

a. Stock Standard 

Actual Tina1 
z 2 e i g n t  volume :Jnc 

Csrnoound L 3 t  4 ?uri ty  (aq) 131 ) ' Jq/?: ) 

1217 99.12 12.41 5.0 
!130 99.95 11.73 5.0 
1154 39.99 9.895 5.0 
2250 99.99 3 .a9 5.0 
2177 99.76 10.13 5.0 
1149 99.95 9.11 5.0 
1129 99.99 10.06 5.0 
1279 99.99 9.36 5.0 
1148 99.99 11.23 5.0 
1147 99.98 9.34 5.0 

1373 
2025 
1322 
2912 
l a72  
t2a6 
1368 

All  SARMs *re a c c u r a t e l y  udghed  t o  fou r  p laces  directly ;::3 
a c l e a n ,  t a r e d  5 4 1  serum v ia l  . 5 m l  of so lven t  was added :3 
each us ing  a S-ml volumctr fc  p i p e t .  Those ComDoundS wnicn a r e  
Stwed i n  water *re allowed to a l r  dry prior t o  w e i g h i n g .  

The stock s tandard  1s stored a t  0-4.C I n  a S-ml 'serum v i a l  
w i t h  a te f lon  septum and crimped s e a l .  
kept  up t o  three months. 

The s tandard  c m  ,e 

b. In t e rmed ia t e  Standard ( I D  I 90987-2) 

Conc Stock 01 1 u t i  on Cmc 
Compound ( d m l )  Volume (ml) Volume ( n l )  Jq/;nl 

HHX 2482 0.400 5 !98.6 

1,3,5-TNB 1979 0.250 5 38.95 
1,3-0)10 1978 0.250 5 38.30 
N0 2026 0.250 5 131.3 
Tetryl 1822 0.270 S 38.39 
TNT 2012 0.250 5 100.6 

2.6-0NT 2246 0.230 5 103.3 
2,coNT 1868 0 . os0 5 18.58 

Uslng g l a s s  syringes w i t h  an accuracy of tool% a l i q u o t s  of :fie 
stock s o l u t l o n s  a r e  t r a n s f e r r e d  to  a 5-01 Class  A volumetric 
f lask and brought t o  volulpr with  a c e t o n f t r l l 8 .  

ROX 2 346 0.400 5 1a7.7 

2A. 4.5-0NT 1872 0 . 260 5 37.34 

The I n t r n n e d l a t r  s tandard  I s  stored a t  04.C In  a serum vial  
w i t h  a septum and crimped seal. lha I n t e m e d i a t e  standard can 
be s t o r d  up to 30 drys. 



C. Cal ! b r a t i o n  S t a n d a r d  

a. 

1. IO # 927-10 (10 x l 7 L )  
A l iquo t  i i n a l  , - i n d l  

? w e n t  Conc Pa ren t  'to1 ume 'dol ume :snc 
.;q/' ( gq/ml) !nl ) (31 ) Csmoound I D  b 

HMX 90987-2 198.6 0.250 5.0 3,330 

1,3 ,S-TNB 90987 -2 98 . 95 0.250 5.0 4 .94d  
3ox 90987-2 187.7 0.250 5.0 3.3as 

1,3-340 90987-2 98.90 0.250 5.0 4 . 9 4 5  
90987-2 101.3 0.250 5.0 5.8X3 NB 

Tetryl 90987 -2 98.39 0.250 5.0 4.313 
T N f  30987-2 100.6 0.250 5.0 5 . 2 2 0  
2A * J,6-ONf 90987-2 97.34 0.250 5.0 i . 3 6 7  
2.6-ONT 90987-2 103.3 0.290 5.d 5 . : 5 5  ..- - - - - -  . 

2 ; 4-ONT 90987-2 18.68 0.250 5.0 q.;21c 
The a l i q u o t  volume was oo ta ined  us ing  a m i c r o l i t e r  syr inge and 
was d i l u t e d  t o  volume i n  a C las s  A vo lumetr ic  f l a s k  w i t h - a  ij% 
ace ton i t r i l e ,  40% methanol ,  and 45% water s o l u t i o n .  

S h e l f  l l f e  1s 5 days  i f  s t o r e d  a t  0-4.C. 

2. Ins t rumen t  Cal l b r a t l o n  

Flow r a t e  should  be checked upon I n l t l a l  s tar t -up of the HPLC 
system (by v i s u a l l y  e x a d n l n g  the f low r a t e  and checking  f o r  any 
p r e s s u r e  drop), a l o n g  d t h  o t h e r  o p e r a t l n g  parmeters I .e. 
wave1 e n q t h ,  mobile phase c o n c e n t r a t i o n ,  pressure drop over  the 
system, t o  e n s u r e  stable cond t t lons .  

An l n l t l a l  q u l l l b r a t l o n  tlma of approxlnratcly 15 mlnutes  is 
recarmended . 
A t  the end of the day the HPLC system should be f l u s h e d  w i t h  1002 
a c e t o n l t r l l e  u n t i l  a stable p r e s s u r a  drop i s  observed and then 
a l l o m d  t o  e q u l l l b r a t e  for 15 mlnutes  p r i o r  to s h u t  dom. 

The flnt a n r l y s l r  of th8 day 1s a mblle phase blank t o  ensure  
tha t  there ara m systm l n t e r f c r a n c e s .  

End of dry 

8. 10 x TRL 1927-10 
9. Blank 
10. Check Std 



3 .  :nalysis o f  C a l i b r a t i o n  3 a t a  

me criteria f o r  accegtability of .iata is ~ 1 0 z  o f  t 3 e  ; e 3 i  ?;?A 
found i n  the i n i t i a l  calibration of the 10 x RL stanaar:. 

1. Calibration Checks 

a. Standard Check 
% Return on 10 RL 

?ay 1 Oay 2 Oay 3 ?ay 4 

iHX 
initial 
F i n a l  

.?OX 
I n i t i a l  
r'i nal 

1,3 ,S-T36 
h i  t i a l  
F i n a l  

1 * 3-0N8 
Ini t i a  
Final 

Initia 
NB 

f fndl  

Tetryl 
tn i  tlal 
Final 

2A * 4 6-0Nl 
I n i  tlrl 
Final 

2.64NT 

F! nrl 
initiri 

38.29 104.26 104.51 L06.34 
!04.26 105.48 106.84 L05.63 

38.87 98.87 101.SO 101.52 
98.78 to4.za toi.5~ 105.04 

98.94 99.56 99.02 100.99 
99.56 99.38 100.99 101.83 

99.17 98.36 99.01 101.70 
98.36 102.22 101.70 100.87 

99.09 98.57 99.94 101.95 
98.57 99.94 101.95 101.14 

95.57 41.15 0 0 
41-15 27.20 0 S3.6. 

99.60 94.45 101.14 102.69 
W.45 101.52 102.69 96.12 

99.20 97073 99.27 101.42 
87.73 100.12 101.42 101.33 

2,40011CT 
Inltlrl 99.26 95.10 98.44 99.49 
Ffnrl 95.10 97.21 99.49 97.76 

*Fresh solution prepared. 



H8 
I n i t i a l  39.80 93.87 90.52 94.93 
F i n a l  93.87 89.06 84.93 a9.60 

W T E :  Check standard UdS add@ 3y d i l u t i n g  a stack stantar:! 
prepared by a qua l  i f i e d  independent party f r o m  a rJSA7:.iA% 
SARH. 

A .  Soil Soikinp 

1. 36 aliquots of  -2 grams of USATHAHA standard soil were weigned 3 ~ :  
i n  c l e a n ,  t a r e d  5-nl serum vials and the w i g h t  recorded t a  m e  
n e a r e s t  0.001 gram. 

2 .  The v i a l s  were label led  as fol lows:  

Group -I Poup I 1  Group 111 Group I V  Group V Grouo '11 

01-HP-00 01-HP-0.5 01-HP-1 01-HP-2 01-HP-5 01-HP-10.3 
02-HP-00 02-HP-0.5 02-HP-1 02-HP-2 02-HP-5 OZ-HP-!O. 0 
03-HP-00 03-HP-0.5 03-HP-1 03-HP-2 03-HP-5 03-HP-13.3 
04-HP-00 04-HP-0.5 04-HP-1 04-HP-2 04-HP-5 0 4 4 P -  13. J 
0s-HP-00 0s-HP-0.5 05-HP-1 OS-HP-2 05-W-5 05-irP-lO e 0  
06-HP-00 06-HP-0.S 06-HP-1 06-HP-2 06-HP-5 06-dP-iO. I 

The following so lut ion H392787-1 war used for spiking the soils. 3. 

Conc. of A1 iq. F1 nal 
Compound Parent Vola F I n r l  Cmc. 

naar Sol'n. ng/yl ( m l )  Vol . ( m l )  nq /y l  

2482 
2346 
1979 
ZQZO 
2882 

2012 
1812 
2246 
1868 

1822 

0.7 
0.7s 
0.4s 
0.42 
0.31 
0.47 
0.44 
0.47 
0.44 
0.09 

5.0 
s o 0  
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 - 

347.s 
351.9 
1780 1 
169.7 
178.7 
171.3 
177 . 1 
176.0 
179.7 
33.62 



. .  
I. 

L.. .f I 

HHX 
2 O X  
1, !-3N8 
1,3,5-TNB 
N 8  
Tetryl 
TNT 
ZA.4,S-ONT 
2 * 6-0NT 
2 4-ONT 

0.0 4.87 9.73 19.46 
0.0 4.93 3.85 19.71 

0 .o 2.38 4 . 7 5  9.50 
0.0 2.50 5.00 10.01 

0.0 2.48 4.96 9.92 

0.0 2.52 5.03 10.06 
0.0 0.471 0.941 1.88 

0.0 2.49 4.99 9.87 

0.0 2.40 4.80 9.59 

0.0 2.46 4.93 9.a6 

68.65  
49.27 
24.93 
23.76 
25.02 
23.98 
24.79 
24 .,64 
25.16 

4.71 

37.30 
;a. 5 3  
13.37 
i7 .52 
33. :4 
17.36 
1 3 . 5 3  

5 0 . 3 2 ,  
3.11 

l a .  23 

a. These values a r e  t h e  t o t a l  UQ of each compound spiked o n t o  ::e 
2-gram a1 iquo t s  of USATHlWA standard soi 1 .  

b. The s o l l  was splked by ln jec t lng  the apgropr l a t e  volume 
i n d i c a t e d  i n  each group of the Intermediate  standard 092787-1 
direct ly  on t o  the welghed sol1 i n  the 1 0 4 1  v ia l  w i t h  a 
microsyringe. 

C. The s o l v e n t  was evaporated frolll the s o l l  using a stream of 
hellrma t o  gen t ly  blow the so lven t  of f .  The soil  was allowed 
t o  set  1 hour before e x t r a c t l o n  solvent  was added. 

8. Soi l  Ex t r ac t ion  
>- 1. To each vial w i t h  the a i g h e d  and spiked soil , 5 ml of 

a c e t o n i t r i l e  was accura t e ly  pipetted and capped securely w i t h  a 
crimped tog and taflon septum. 

2. The s o l u t i o n  uas vigorously shaken by hand for 5 seconds t o  assure  
t h a t  a l l  tho soll s u r f a c e  areas wrre wtted. 

3. Tho vials con ta in ing  the soil and extract n r e  placed so t h a t  t h e y  
did not Wudl urd wrn suspended q p r o x i r r t e l y  0.23 inches above 
tlw ~ l c r t ~ o c r  head In the cup horn rttachmnt for the son1 ca to r  . 
M rolutlocrr -re sorrlcrted for  IO minuter a t  a pawr control 
Lnob m t t i n g  of 7 a f t e r  tuning. The s o d e a t i n g  ba th  was main- 
trlmb at 8 t r r r p e r a t u n  of less than l2O.F. 

4. Tha soll ud m l v e n t  uera s h a h  thoroughly and then separated by 
cirrtrlfuging for 5 minuter a t  200 rp, 

5, An aliquot mr taken f t a  the vial and flltemd through a 
0.4S4cton g l a s s  fikr using 8 sy r inge  t l l t r 8 t l o n  syrtsa. 



C. h a l y s i s  3y ?PCC 

':>eck STO 
31 3 n k  
9 .53  x 7 L  
1 x 72L 
2 x 7 ? L  
5 x 3 L  
i3 x TRL 
31 a n k  
0 1-MP -00 
O l - i i P - 0 . 5  
01-HP-1 
01-HP-2 
01-HP-5 
01-HP-10 
91 a n k  
10 x TRL 
81 ank 
Check STD 

10 x i ? L  
31 ank 
Check STO 
31 ank 
sz - r ip -ao  
32-t4P-0 5 
D2-nP -1  
02 -HP-2 
02 -HP-5  
02 -HP-10  
a i  a n k  
10 x r n L  
91 ant  
Check STD 

V I .  S M P L E  HANOLING 8 STORAGE 

A. Samollng Procedure 

10 x T 2 L  
3i d n k  
Check STiJ 
31 a n k  
3 3-HP -00 
03-HP-0 .5  
93-ilP- 1 
33-HP-2 
03-AP-5 
03 - i lP -10  
91 a n k  
10 x TRL 
81 a n k  
Check Sfo 

!O x 3 L  
31 d n k  
Check STD 
81 d n k  
34-HP -00 
34-HP-0.5 
94-HP- 1 
04-HP - 2 
04-HP-5 
04-HP - 10 
81 ank  
10 x TRL 
81 ank 
Check STD 

F l t l d  sampling wi l l  be p e r t o n e d  by lnsertlng s ta in less  steel 
Shelby  tube in to  the processed so i l  I n  the bucket of t h e  f ront  ?na 
1 oader a t  regul a r  pre-detrmi ned 1 ntrrval  s. The processed so i 1 
corn col lected w i l l  Ea sealed I n  the tube by covering b o t h  ends 

i n  a r u u n  npos l to ry .  w i t h  aluminum caps and store 

The Shelby tubes 4 1 1  be col 
rout ine hsis nhich w i l l  not 
1 aboratofy. 

2. Laboratory 

ected tmn the nspos i to ry  on a 
exceed 24 hours and taken t o  t h e  

In t h a  laboratory,  q u a l  d g h t s  of s o i l ,  free of rocks and 
extraneous mater ia l ,  wlll  be taken tma the end of each t u b e  for 
the 24-hour sampllng period and wlll be c o q o s i t e d  together. The 
ueight fr# each tube will vary dependtng on the number of  tubes 
co l lec ted ,  but It will  be enough to  give a f l n a l  CofIIpoSite u e i g h t  
of 200 grams. 

. .  . .  .. . . . ~  ... . . .  . . ~- . .... . _. -. .. . . . . . ~ . a. 



if t 3 e  samoles w e  d r y  3nd D r i t t l e ,  :3en a3ch *i.gned 3 j  i,:uot 

wi l l  ,% wacen  uo and >lace4  i n  a c lean  .3lass c g n t j i l e r ,  ::.e 
glass m t a i n e r  v i l i  c o n t a i n  a * d o l u m e  i n  excess o f  :,le mount 
of s o i l  t o  be addeb and sealed with a c e f l o n  l ined sc?ew 5 3 0 .  
R e  jar will  be shaken andlor  s t i r r e d  u n t i l  i t s  c m t e n t s  
aisrnogenour. 

i n  i n i t i a l  sub - sample  wil l  be taken for analysis .  A s e c n d  
s u b - s a m p l e  w i l l  be used t o  f i l l  a label led &nl g l a s s  v i ! i  
w i t 9  a t c f l on  l ined screu cao. The glass vial  4 1 1  =e 
4 rcn ived . in  a r e f r i g e r a t o r  a t  4’C. : 

3 .  : % i s t  Cohesive Soils 

I f  the samples are n o l s t  and cohesive then edCh  weighed 
sample w i  1 1  b e  placed i n  a clean stalnless steel rcund-bottm 

by hand u n t i l  i t  i s  mixed uniformly. 

An i n i t i a l  sub-sample wi l l  be taken for analysis .  A second 

with a tcflon l i ned  scrw cap. The glass v ia l  w i l l  be 
archived in a r e f r i g e r a t o r  a t  4.C. 

b o w l .  The mater ia l  Will be thoroughly m i x e d  and sub-divided 

Sub-s&I!pIe W i l l  be US& t O  f i l l  a l abe l l ed  4-1 Vial 

8. Container 

.” . .. 

C. 

S t a i n l e s s  s t e e l  Shelby tubas with aluminum caps 
5 0 0 4 .  dmbar. wide4aouth j a r s  with tallon l ined screu CAPS 
60-(nl. d e r  glass v i a l s  

S t  o r  age Cond i t i ons 

f i e l d  

A secure and tightly waled reporttoy box u i t h  an openfnq t h a t  
a l lowr t h e  tubes t o  be dropped i n  a, they are co l l ec t ad .  The box 
wi l l  k a t  d i m t  tanperature. 

1. - 

2. Laboratory 

after coagositlng ut11 bm In  a r e f r i g e r a t o r  a t  4.C. 

S-tes are fo be extracted within seven days of s m p l l n g  and analyzed 
within 30 days o f  extraction. 

E. S o l u t i o n  V e r l f i c a t i o n  

A control  reference standard wi l l  be nude i n  a sepa ra t a  lab by 
qualified t nd iv idua l s  d ~ o  are not involved in  the project frua 
USATHWA suppl led SARHs . 



8f I I. ? Q O C E X R E  

A .  Sol1 Ext rac t ion  

1. $011 (0.25 g r a i  f g r  feed 3 i l e ,  t grams f o r  processed so i  1 : g  
w t i g h e m  tne t h i r 4  a e c r m t  i n d  placed i n  d g l a s s  serum 7 1 3 1 .  

2 .  To each vial  w i t h  the weigned and sgiketj soil, 5 31 o f  
a c e t a n i t r i l e  was accu ra t e ly  P ipe t t ed  and capped secureiy di:n 3 
crimped t o g  and t e f l o n  septum. 

3. The s o l u t i o n  was vigorously shaken by hand in order i o  a s s u r e  ::2: 
a l l  soils e r e  ne t t ed .  

4. The v i a l s  containlng the solutions uere placed i n  a water 3ai3 53 
t h a t  they d i d  not touch, and were suspended approximately 0.25 
inches above the son ica t ion  head i n  tha cup horn attacnment. :'.e 
s o l u f l o n s  ware sonicated for 10 mlnutes a t  a powr control saet!nq 
of 7 a f t e r  proper t un ing .  The son lca t lng  b a t h  was maintained a t  3 
temperature  of less t h a n  120.F . 

5 .  The s o n f c a t e d  S O l u t f O n  was thoroughly shaken and t h e n  s e p a r a t w  3~ 
c e n t r l f u g l n g  for S minutes a t  2000 rpa. 

6. An a l l q u o t  u 8 S  taken fm the vial and f f l twed through a 
0.45lcaIcron glass flber using a s y r i n g e  f l l t r r t l o n  system. 

/ 

A 
00 u l  of f i l t r a t e  was t r a n s f e r r e d  t o  an autosampler vlal  t o  f i r : ?  

ul of *OH and water s o i u t l o n  (20% *OH + ai35 H ~ O )  was m e a .  

8. Chemlcal Rerctlons 

mer8 a r e  no canpound mod1flcatlons o r  d e r l v a t l t a t l o n s  i n  t h i s  w t 3 o d .  

C. Instrumental  Anrlysls 

1. Anrlytlcrl S y r t a  

Perkln Elmar krler 4 HPLC m t e r l n g  and pumplng systea 
Perkln Elmr ISS 100 au to - In j ec to r  
Ptrt ln EIwr LC9S s ~ e c t r o p k o t o s l o t r i c  d e t e c t o r  
Parkin Etwr LCI 100 I n t e g r a t o r  

3. Anrlytlcrl Condltlons 

a. A u t o o l n j u t o r  
1' 

1s ul 
SO UI I n j e c t t o n  loop 

.. . . . - - . -. . . . .  - .  .. - .  . . .. . . . . .. . . . . - - . - . . . . . . - . . - . - . . 



Analyrls Run 13.0 !.O 15 .Io 15 
Pressure drop = e I 4 . 3  mpa. 

c. Octector 

Yave length - 254 nm 
Response time - 5000 mflliseconds 
Range - 0.5 

d. Integrator 

S t a r t  tinu - 0.00 mln 
End tima - 20.0 min 
chart speed - 5 m/rnin 
Attenurtlon - 8 
Offset - 5 
&to tern on 
Tic marks 011 
Start  tlmr 4.8 min 

. +.. , ,. V I  I I . CALCULATION 
.. 1 

Y> ' *  

men 8 = contentration fn ug/n1 as obtained troll the calibration curve 
using p a k  a n a r  ;<- ++. " ,  

Y = weight o t  soil I n  grms 
w u t i o n  factor) x 5 nl bsb*) 

Coneentrrtion i s  exgrassed I n  ~ g / g  wrt Might .  

I X .  O A I L Y  Q U A  In co(cTR0t 

Actual F I n r l  
x M i g h t  Vo lum Cone 

Coroound Lot  # Purity (m) (nl) &nl 

1217 99.U 12.41 5.0 2482 H)Ix 
11% 99.95 11.73 5.0 ROX 
11s) 99.99 9.895 5.0 1.3 ,S-TMO 
22so 99.99 9-89 5.0 1.3-0m 

Nl 2177 99.76 10.13 5.0 

2316 
1979 
1978 
2026 



Actual F i n a l  
7 lie1 qht Val umc Ssnc 

Tetryl 1149 99.95 9.11 5.0 1322 
r;n 1329 99.99 10.06 5.0 20 12 
2A94,6-ONT 1279 99.99 9.36 5.0 1372 
2,6-0NT 1148 99.99 11.23 5.0 2246 

A 1 1  SARWs were accurately weighed t o  four  places directly i n t s  3 
clean, tared 5 4 1  serum v i a l .  5 m l  of  solvent was aaoed :J 2 x 1  
u s i n g  a 5-ml v o l u ~ t r l c  pipet. Those compounds clhicn are  stSr?< 
i n  water were a l l o w e d  t o  air dry p r i o r  t o  w e l g n i n g .  

The stock standard i s  stored a t  0 - 4 O C  i n  a 5 4 1  serum vial #I:? 3 
t e f l o n  segtum and crimped seal. 
three months .  

Compound L o t  4 ' L Y y  '7q) (nl ) iq /31  

2 , $ - 3 Y T '  1147 99.98 9.34 5.0 136a 

The standard can De c e p t  A~ :3 

2 .  

3. 

I5termedlate Standard 

Conc 
Compound ( vg/ml) Volume (ml) Volume ( m l )  u q / m l  

Conc Stock 01 1 u t i  on 

HMX 
ROX 
1,3,5-TN8 
1.3-0ne 
N6 
Tet ryl 
TNT 
2A. 4.6-0NT 
2.6-0M 
2,  4 - 0 ~ T  

24 
23 
19 
19 
20 
18 
20 
-18 
22 
18 - 

e 
4 
7 
7 
2 
2 
1 
7 
4 
4 

12 0.700 
6 0.750 
'9 0 . 450 
'8 0.450 
!6 0 . 450 
!2 0.500 
2 0.450 
'2 0*500 
I6 0.400 
ia 0.090 

5.0 
5.0 
5.0 
5.0 
5 .O 
5.0 
5.0 
5.0 
5.0 
5.0 

347 . 5 
351.9 
178.1 
178.0 
182.3 
182.2 
181.1 
187.2 
179 .7  
33.62 

Using glass syrlnges with an accuracy o f  r0.H allquots o f  the 
s t o c k  solutions arr transferred t o  a 5 4  Class A volumetric 
flask and bnwght to vollrar wlth acrtonltri le.  

The Intefmdlrte standard 1s s t o m d  a t  0 4 . C  In a s e m i  v l a l  
rith 8 $mu and crlaged saal . The lnterrrdlate standard can 
k StWOd W 30 dryso 

Aliquot ffnal Ffnal 
Corn Parent volu ,  Voluw Conc 

C- nd (uq/nl) (a1 1 (a1 1 YQ/11 
nux 347.5 0.3s 5.0 24.3 
ROX 351.9 0.3s 5.0 24.6 
1,3,5=lW 178.1 0.3s 5 .o 12.5 
1 170.0 0.3s 5.0 11.9 



Allquot ifnal Final 
Conc Parent V o l w  Y O I ~  Conc 

Campound (2q/ml) ( m l  ) (n1) ( gq /1 )  

Tetryl 171.4 0.35 5.0 12.0 
He 178.7 0.35 5 .0  12.5 

TNT 177.1 0.35 5.0 12.4 

2 * 6-0NT 179.7 0.35 5.0 12.6 
2 , Q - O H V  33.62 0.35 5.0 2.35 

me alfquot volume was obtrfned using a mlcrolftcr syringe dnd 
was dllutcd to volume i n  a Clast A voluamtric f l a s k  w i t n  a 212 
3cetonl tr t  le 35% methanol . and 44% water sol ution. 

2A,4,6-0NT 175.7 0.35 5.0 12.3 

6 .  
- .. .. 

4. 
Allauot Final Final 

2 CRL - 
Cone Parent ~o lumr  V O I ~  Conc 

Compound ( uQ/ml)  ( m l  ) ( m l  ) ( U d Q  

HnX 
RD X 
1.3 ,S-l’NB 
1.3-ON8 
N8 
Tet ry l  
TNT 
U .4,6-0NT 
2 ;6-0NT 
2.4-ONT 

347 . 5 
351.9 
178.1 
170.0 
178.7 
171.4 
177.1 

179.7 
175 7 

33 62 

0.075 
0.075 

0 . 075 

0.075 

0.075 

0.075 

0.075 

0.075 

0.075 
0.075 

8. mrot charts 

1. Oescrlptlon of Charts t o  k k l n t r l n d  

5.0 
5.0 
5.0 
5 e 0  
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

5021 
5.28 
2.67 
2.55 
2.66 
2e57 
2e66 
2064 
2e70 
0.504 - 

Single day 74 control charts m prepared for arch control 
analyte using data f r a  tho dugllcata spiked QC smples tn each 
l o t  t o  &emIna parcent neovrv: 



S2863 

1824 
. .  . . .  
.-do 0 -  

1003072 
1263fSS 

29S7 
1740306 
1267229 
67861d 

1340729 
i fOS873 

9 16614 
367139 

iiaia3 

14 PEAKS > M E A  kE3ECT 1 1  i9Sa17 
14 PEAKS > H€iGHT REJECT 7 4 2 , 1 3 4 7  

7OtfiL A Q E A  
TOTAL HEIGHT 

. . . . . . .  . . ~ ~ . .  - . . .  -. . . . . .  .. 



? T  

I IS79 

16318 
1897493 

9636 

I s a w s  

x a  



CERTIFICATION PERFORMANCE 

DATA PACKAGE AND KETHOD: 

NITRO-EXPXDSIVES IN WATER BY HPLC 

(CERTIFICATION P E R F O m D  IN KNOXVILLE, TN) 

USATHAHA M O D  NU?!BER W l l  

IT Analytical Services 

Knoxville, TN 

ORIGINAL SUBMISSION: June 16, 1988 

REVTSED SUBMISSION: September 30, 1988 



. -  - 
- -  ‘J C e c - t i m  No. 

0 Xevlsion No. 
Date oecanber 1985 
Page - 3 of 3 

Calibrauon: 

x 
‘ b  

W r a u o n  w e s  fran days of certification (plot of raw data). 

DcccPnentation for Lack of Fit ard Zero Intercept Tests. 

Certification: 

Data sumnary - target versus found. 

Reprung lirmt, precision and accuracy calculations. 

x 
., ‘\ 

.I 

A Data smmcmry - statistics. 
x 
x 

Lack of Fit ard Zero Intercept Tests- 

Q’urmratograms f r a n  each day of certification analyses for the 
hiqhest cested concentrataon a d  for the tested -tratian 
closest to calculated reporting Limit- 

X spectra for a l l  tarqet andces  (if mlicable). apl>lic*k 

the Cantractor or -lied by the 
Identity and p i t y  detenainationS for o f f - t h m  reference 

L d  
materials, either 
central a - r a m s 1  

x 

0 1  
6/14/88 

Contractor QAC Date 

Paul Mills 

N-3 



%is mthcd is applicable to the detemim tion of the followirq Ly 
grourd water ard surface wa- sanples: - mQ!Zml 

NB : Nitrabenzene 

2 , 4 , 6 4 "  : 2,4,6--*-1- 

2,6-W : 2,64initmtoluene 

2,4-cNT : 2,4-dinitrotoluerre 

~ f t e r  amentratim suqleai are aped by dimct injection Hrmc with w 
detection. 

A. mm 
Rta -tian ranp of calibratim standards tested is as follow!s: 

HMX 
Rm 
1,3,54NB 
1,3- 
NB 

2A, 4,6-irJT 
2,4,6- 
2,6-iTtT 
2,4-oNT 

Tetryl 

1,320 to 26,300 
1,340 to 26,760 
653 to u,050 
675 to U,490 
655 to 13,100 
653 to l3,lOO 
673 to 13,450 
669 to 13,450 

66  W 1,320 
67 to 1,342 
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B. Tested-- - - the prceecfure, the tested coplcerrtration range in water is as 
follobl?3: 

QaeQJa 

HMX 5.06 to 101.2 
Rm 5.14 to 102.9 
1,3,5- 2.51 to 50.2 
1,3-W 2.59 to 51.9 
NB 2.52 to 50.4 
Tetryl 2.51 to 50.20 
2A,4,6-cNT 2.59 to 51.80 
2,4,6- 2.57 to 51.40 
2,6-W 0.255 to 5.10 
2,4-INT 0.258 to 5.16 

. . .  c. Seiiiltlmty 

meinsaunnerrtal respanse ataemd far each analyte at the calculated 
(taken f x m  0 . a  TRL, Day #1 Certification 

stardard Run) 
l i m i t  is as follows: 

16.5249 
19.5417 
21.7569 
25 9442 
17.6209 
11.4344 
15.3310 
16.3188 
1.4371 
2.4314 

l320. 
1340. 
653. 
675. 
655. 
653. 
673. 
669. 
66. 
67. 



D. Limits 

Each analyte in ug/liter: 

19.8 
5.84 

14.2 
U.0 
11.2 
2.51 
2.74 
2.94 
0.47 
0 .38  

50.6 
51.45 
50.2 
51.9 
50.4 
50.2 
51.8 
51.4 
5.1 
5.16 

E. Anal- is Ra@ 

* calibration, up to Wve (12) samples c a l d  be analyzed in a typical 
8-hcur workday. 

F. Interpererrp-s 

-;. solvents, -, glassknare ard other -le pmcessirq equiprent m y  
yield d f a c t s  that can interfere With HKC analysis. &agent blanks 
should be prepared ard analyzed prior to -le extraction to verify t!.e 
purity of the amlytical system. 

interferences aosRracted frap the -1- w i l l  vary amidezably fm 
S- to -. canpm% which coelute w i t h  the ccrmpaads of interest 
aril absorb at  210-260 w will interfere. 

U s e  cautia~ in Miry. are explosives. . W c  inhalation ani 
skin akfrptim hazards exist. 

1. Keep all mterials cooled a d  pmparly stored. 
2. Sam mterials in their p re  form need to be stored in water. 
3 .  CO rm &law solvems to evaporace. 
4. protect f m n  violent shoek. 



Lc 18 guard column 
18 aolumn (25 an long by 4.6  m inside diameter) 

3.  &pdJmaadA 'ti- 
. .  a. Aub-un- 

10 ul 

T b 8  Flaw % -  % % 

*Equilibrium 0.1 1.0 15 4 0  4s 
AnalySiSm 15 1.0 15 4 0  4s 

(min) (ml/min) n i t r i le  Methanol Water 

c. 

Wave Ierrgth - 254 w 
R-pmse time - 2000 mill- 
Ramp - 0.5 

start time - 0.00 min 
m time - 15.0 min 

A-tim - 8 
Offset - 5 
Auto zero an at 0.01 sec 

anKt'speed - 1- 



e. 'an Times 

HMX 
RDp( 
1,3,5-lWE 
1,3-CNB 
NE 

a, 4 , 6-oNT 
2,4,6* 
2,6-WT 
2,4-DKT 

Tetryl 

5.50 ,c 
6.875 ,c 
8.9475 f 
9.952 ,+ 
10.7275 & 
11.455 ,c 
12.715 2 
l3.150 ,+ 
13.795 ,+ 
14.2025 ,+ 

0.202s 
0.2085 
0.289 
0.402 
0.412 
0.649 
0.813 
0.655 

0.776 
0 7256 

Retentian time w- are detennvred * by m c i x q  four ( 4 )  days cf 
l o r n  runs, findirq the mean retenti ort time and three tiores the 
stardard deviation of the mean. If these retentian times shift due 
to significarrt system changes (e.g. new columpr,  new pmp) an3. no 
other system pmblem is aFparent, then new retention time w i r d a k s  
w i l l  be establishsd. 

2691-41-0 
121-82-4 
99-35-04 
99-65-01 
98-95-3 . 479-4508 

: 35572-78-2 
118-96-7 
606-20-2 
l.21-14-2 

- 
205 
122.5 
118 
6 

13 1 - 
80.1 
66 
71 

1. ' M e ,  distilled in glass, HPIC grade. 

2. Methanol, distilled in glass, HPLC grade. 

- 
1.82 @ 200C 
1.76 @ 20:C 
1.57 @ 20-C 
1.205 @ 1S:C 
1.57 @ 20 C 

1.65 @ 203 

1.32 @ 7 1  C 

- 
1.28 @ lll0C 

3. PSPI Type I ard If water, vith 100 q/L sulfate and chloride added t3 
cine '@p Ii haw. 
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HMX 
RDX 
1,3,5+iB 
1,3-cNB 
NB 

2A, 4,6-ITJT 
2,4,61NT 
2,6-ONT 
2 , 4-ONT 

Tetryl 

17 
1uo 
1154 
2250 
2 177 
1149 
1279 
1129 
1148 
1147 

99.u 
99.95 
99.99 
99.99 
99.76 
99.95 
99.99 
99.99 
99.99 
99.98 

1217 
1uo 
1154 
2250 
2 177 
1149 
1279 
I39 
1148 
1147 
Do02 

99.12 
99.95 
99.99 
99.99 
99.76 
99.95 
99.99 
99.99 
99.99 
99.98 
99.26 

23.00 
20.58 
12.55 
21.63 
21.01 
10.04 
10 . 78 
14 . 69 
9.80 
17.20 
50.82 

5.0 
5.0 
5 . 0  
5 . 0  
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
N/A 

4600 
4116 
2510 
4326 
4202 
2008 
2156 
2939 
1960 
3440 



HMX 
Rm 
1,3,5-1NB 
1,3-cNB 
NB 

Z A ,  4 , 6 - m  
2,4,6-1NT 
2 , 6 - W  
2 , 4 - W  

Tetryl 

4 600 
4 116 
2510 
4326 
4202 
2008 
2156 
2939 
1960 
3440 

0.22 
0.25 
0.20 
0.12 
0. 12 
0.25 
0.24 
0.175 
0.026 
0.015 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

202 
205.8 
100. 
104. 
100.8 
100. 
104. 
103. 
10.2 
10.3 

. , . .  ..". . . 
a& tms diluted into one Class "A" volumetric flask ard b m q h t  up to 
volume w i t h  methanol. 

a. ID tIrWdf (0.500 x 

ma 
Rmc 
1,3,5- 
1,3-oNB 
N B -  

2A, 4 , 6 - W  
2,4,6* 
2,6* 
2,4- 

-1 

GI43 
GI43 
GI43 
GI43 
GI43 
G I 4 3  
GI43 
GI43 
GI43 
GI43 

202. 
20s. 8 
100. 
104. 
100.8 
100. 
104. 
103. 
10.2 
10.3 

0.0325 
0.0325 
0.0325 
0.0325 
0.0325 
0.0325 
0.0325 
0.0325 
0 0325 
0.0325 

5 
5 
5 
5 
5 
S 
5 
5 
5 
5 

1320. 
1340. 
653. 
675. 
655. 
653. 
673. 
669. 
66. 
67. 
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b. ID #W f l  .o x m 4  

I.D. 
-Eltrmber 

G I 4 3  
G I 4 3  
G I 4 3  
G I 4 3  
G I 4 3  
G I 4 3  
G I 4 3  
G I 4 3  
G I 4 3  
G I 4 3  

202. 
205.8 
100. 
104. 
100.8 
100. 
104. 
103. 

10.2 
10.3 

Aliq. 
Vol. m 
0.065 
0.065 
0.065 
0.065 
0.065 
0.065 
0.065 
0.065 
0.065 
0.065 

F W  
D i l U t i C n  cbrr=. 
VOl. rmll A 

5 2631. 
5 2680. 
5 1305. 
5 1349. 
5 1310. 
5 1305. 
5 1346. 
5 1338. 
5 132.5 
5 134.2 

ahe aliquot volume was abtamd using a 100 ul microliter syringe 
was d i l a  to volume in a Class "A" volrrmetric flask w i t h  

mthaml. 

G I 4 3  
GI43 
G I 4 3  
GI43 
GI43 
GI43 
L-1-03 
GI43 
GI43 
G1-03 

202. 
205.8 
100. 
104. 
100.8 
100. 
104. 
103 
10.2 
10.3 

0.130 
0.uo  
0. u o  
0 .uo  
0.uo  
0.330 
0.130 
0. u o  
0.330 
0. U O  

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

5262. 
5350. 
2610. 
2699. 
2620. 
2610. 
2691. 
2675. 
264.9 
268.3 

?he aliqwt vollmm was abtarned us- a 100 ul microliter syrirqe 
and w dilm to vel- in a Class "AN volumtric flask with 
methanal. 



d. ID#- 10 (5 x ?RLl 

Parent I.D. -- 
HMX 
Rm 
1,3,5- 
1,3-irm 
NB 
Tetryl 
2A, 4 , 6-UIJT 
2 , 4 , 6 a  
2 , 6-CNT 
2,4-pIT 

GI-03 
GI43 
GI-03 
GI-03 
GI-03 
G I 4 3  
GI43 
GI43 
GI-03 
GI-03 

202. 
205.8 
100. 
104. 
100.8 
100. 
104. 
103. 
10.2 
10.3 

Aliq. 
Val .  m 
0.325 
0.325 
0.325 
0.325 
0.325 
0.325 
0.325 
0.325 
0.325 
0.325 

5 
5 
5 '  
5 
5 
5 
5 
5 
5 
5 

13 160. 
13380. 
6526. 
6747. 
6550. 
6526. 
6728. 
6689. 

670.8 
662.4 

e. -ll (1 0.0 x 

GI43 
GI43 
GI43 
GI43 
GI43 
GI43 
GI43 
GI43 
GI43 
GI43 

202. 
205.8 
100. 
104. 
100.8 
100. 
104. 
103 . 
10.2 
10.3 

0.650 
0.650 
0.650 
0.650 
0 . 650 
0.650 . 

0.650 
0.650 
0.650 
0.650 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

26300. 
26760. 
U050. 
13490. 
U100. 
13 100. 
U450. 
U4so. 
U20. 
U42. 



A t  the e d  of the day the HPIC system sharld be flush& w i t h  100% 
aoetcplitrile until a stable pressura d m p  is obsenred ani +en &lowed 
to equilibrate for 15 miraRes prior to shut down. 

me first  analysis of the day is a mile phase blank to ensure that 
there are no system interf-. 

Inject 10 ul of the l o r n  wrkirq calibration StaFdard into the 
-t%m@-ic systan. aldc the -tupall to errsura sepimtian of 
the nitraw tolm and Sepamticm of the ni-ene and tetryl. If 
7, adjust the ratio of the mobile phase until separate p ~ a k s  are w. As the colm ages, less xI&hanol is required. 
m y ,  the column ages rapidly the f k s t  24 haxs ,  after which it is 
fairly stable. 

?he criteria far -ility of Qily  calibration stardard data is ,+ 
251  of tho peak heiqM f a  in the initial calibration of the lox TRL 
stardard. 



D. 

F e a k %  F e a k %  p e a k %  p e a k %  
Height Diff Height Diff Heiqht Diff Height Diff 

HMX 
Initial 360.6 
Final 350.0 

355.5 
348.8 

1.4 
3.3 

353.6 
345.1 

2.0 
4.5 

401.4 
366.0 

- 
2.9 

10.2 
1 . 5  

RcD( 
Initial 406.4 
Final 392.9 

400.1 
391.3 

1.6 
3.9 

398.8 
388.4 

1.9 
4.6 

451.7 
412.6 

10.0 
1.5 3.3 

1,3,54NB 
Initial 448.6 
Final 434.1 

440.5 
430.8 

1.8 
4.1 

441.2 
429.9 

1.7 
4.3 

498.1 
453.6 

9.9 
1.1 

- 
3.2 

1,3-!NB 
Initial 552.2 
Final 533.9 

540.7 
528.4 

2.1 
4.5 

543.1 
527.6 

9 . 8  
0.79 

i.7 
4.6 

612.5 
556.6 

- 
3'. 3 

NB 
Initial 376.5 
F m  365.0 

369.5 
359.7 

1.9 372.1 1.2 419.1 10.2 
4.7 364.0 3.4 383.3 1.a 

- 
3.1 

Tetryl 
Initial 266.2 
Final 249.4 

242.8 
226.2 

9.6 260.4 2.2 305.6 12.9 
17.8 248.6 7.1 269.2 1.11 

- 
6.3 

2A,4,6-CNT 
Wtbl 320.2 
F h l  304.3 

311.1 
302.6 

2.8 310.5 3.1 359.6 11.0 
5.8 300.6 6.5 321.9 0.52 

- 
5.0 

2,4,= 
Initial 334.9 
F h l  329.1 

332.4 
323.8 

0.75 336.3 0.41 374.6 10.6 
3.4 330.2 1.4 342.7 3.9 

- 
1.8 

2,- 
Initial 27.6 
F m  25.3 

3.4 27.2 1.6 30.4 9.3 
6.5 25.9 6.2 26.9 2.6 

26.7 
' 25.9 

- 
8.9 

2,4- 
In i t i a l  44.7 - 43.2 3.4 43.5 2.8 49.9 10.5 
F m  42.2 5.5 41.8 6.8 41.6 6.9 45.0 0.67 



1. Each day of six ( 6 )  500 m l  volumtrics spiked w i t h  aliquots 
o f  the - ' te stardard (GI43) ard b w t  to volume with PSlM 

11 wa- ( w i t h  100 nq/L sulfate ard chloride a&ied) to achieve the 
follaJing -ti-: 

Blank 
HMX 0 

Rllx 0 

1,3,5- 0 

1,3-lXB 0 

NE 0 

Tetryl 0 

2A,4,6* 0 

2 ,4 ,64?T 0 

2,6* 0 

2 , 4 - W  0 

0.5x TRL 

5.06 

5.14 

2.51 

2.59 

2.52 

2.51 

2.59 

2.57 

0.255 

0.258 

XCmL 

10.12 

10.29 

5.02 

5.19 

5.09 

5.02 

5.18 

'5.14 

0.510 

0.516 

- 
20.24 

20.58 

10.04 

10.38 

10.08 

10.04 

10.36 

10 28 

1.020 

1.032 

Z u E L  

50.6 

51.45 

25.10 

25.95 

25.20 

25.10 

25.90 

25.70 

2.55 

2.58 

2%Qu&! 
101.2 

102.9 

50.20 

51.90 

50.40 

50.20 

51.80 

51.4 

5.10 

5.16 
~ 

Aliqwt(ml) 0 0.0125 0.025 0.050 0.125 0.25 

CIrab war aagmite samples will be collect& a n i  stored in l-literamber 
glass buttles w i t h  teflm-lined caps. Bottles sharld be filled to at least 
3/4 tutal capacity. 

B- - 
S a p l e s  m d  be stored in apprupriate 
pr ior  to analysis. 

in a refrigerator at 4' c 



samples will ba extracted W i u  S3mn ( 7 )  days of wllectian ard analyzed 
within 40 daw Of ~ C t i O n . '  

a. 

b. 

C. 

d. 

e. 

Inser t  divinyl benene column into vaanm~ manifold, p1-m any 
lmusd holes. 

Attach vacuum gauge/amtroller and hr#w to an aspirator nozzle on a 
water faucet. 

a. 

b. 

C. 

d. 

e. 

f. 

Fdd a 500 ml aliquot of sample (pmfiltered 
fil-) to an Erlenmyer flask. 

a 0.45 micron 

Afbr a U  of the -le is filtered thmqh the divinyi benzene 
adumn, pill a i r  thrmqh the coluum far a minimum of 5 mirnrtes. 



b. -1 tha c~lleCti~a! rack with 2 ml volumetric flasks 
divirryl benzem w l m .  

d. Ranwa the 00lleCtian rack d bring the volume in each flask up to 
the mark with xmtbaml, as nansfer the 2 mL of nethano1 
to @e vials w i t h  teflon-lirred ops. 

e. The@escannowbedirectl y injected for analysis. 

Mter proper calibr2ltim of the hstmmnt irrtroduoe 10 ul of each 
sample into the systan. 

vol. of extract = tatal volunra of exbact, in ml 

vol. = tutal volrrme of -le extracted, in m l  
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Tb prepnm t b  singledaycentrol charts, t b  analyst shaild have acoess 
to the POllaJinJ data: 
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a f i r s t  plottea pint is the average of the first three 
-es (frun Cettificatim, at -ti- nearest the 
spiking level). 

10s . 0 
124.6 
142 1 
106.2 
101.0 
146.8 
U3.2 
128.8 
84.0 
100.7 

39.2 
46.0 
86.9 
87.0 
84.4 
94.6 
89.6 
79.2 
62.6 
66.5 

72.1 
85.4 
u4.5 
96.6 
93.2 

120.7 

111.4 
104.0 
73.4 
83.6 

I 57.2 
I 68.3 
I 48.0 
I 16.7 
I 15.4 
I 45.4 
I 37.9 
I 43.1 
I 18.6 
I 29.7 

17.6 
20.9 
14.8 

5.1  

4.8 
U.9 
11.6 
u.2 
5.8 
9.2 



0. :x. 

'I ._ I 

94.8 
127.0 
U8.4 
128.2 
120.6 
129.8 
119.1 
115.0 
95.8 
107.9 

55.0 
36.6 
62.6 
93.6 
89.8 
74.6 
64.7 
49.8 
70.8 
40.5 

74.9 
78.5 
100.6 
110.9 
105.2 
102.2 
91.9 
82.4 
83.4 
74.2 

I 50.2 19.6 
I 1u.8 44.2 

95.3 37.0 
43.5 16.9 
38.9 15.2 
69.5 27.0 
68.5 26.6 

I 82.1 31.9 
I 31.4 12.2 
I 84.7 32.9 

nay1 0 . 695 1.016 68.49 
my 2 0.695 1.016 68.49 
Day3 0.715 1.016 70.49 

70. 0 w 4  0.71 1.016 
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ACRONYMS 

This section of the Operable Unit 3 QAAP applies to this addendum, except for the following additions: 0 
2,3,7,8-TCDD 
2,3,7,8-TCDF 
1,2,3,7,8-PeCDD 
1,2,3,7,8-PeCDF 
1,2,3,6,7,8-HxCDD 
1,2,3,6,7,8-HxCDF 
1 ,2,3,4,6,7,8-HpCDD 
1,2,3,4,6,7,8-HpCDF 
1,2,3,4,5,6,7,8-0CDD 
1,2,3,4,5,6,7,8-0CDF 
HpCDD 
HpCDF 
HxCDD 
HxCDF 
M DL 
MS 
OCDD 
OCDF 
ou 
PCDD 
PCDF 
PeCDD 

tetrachlorodi benzo-p-dioxin 
tetrachlorodi benzofuran 
pentachlorodi benzd-p-dioxin 
pentachlorodibenzofuran 
hexachlorodi benzo-p-dioxin 
hexachlorodibenzofuran 
heptachlorodibenzo-p-dioxin 
heptachlorodi benzofuran 
octachlorodibenzo-p-dioxin 
octachlorodibenzofuran 
hexachlorinated dibenzo-p-dioxin 
hexachlorinated dibenzofuran 
heptachlorinated dibenzo-p-dioxin 
heptachlorinated dibenzofuran 
method detection limit 
matrix spike 
octachlorinated dibenzo-p-dioxin 
octachlorinated dibenzofuran 
operable unit 
polychlorinated dibenzo-p-dioxin 
polychlorinated dibenzofuran 
pentachlorinated dibenzo-p-dioxin 
pentachlorinated dibenzofuran 
tetrachlorinated dibenzo-p-dioxin 
tetrachlorinated dibenzofuran 
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1. INTRODUCTION 

This addendum to the Operable Unit 3 Quality Assurance Project Plan (QAPP) addresses quality 
e 

assurance and quality control for the sampling and analysis of polychlorinated dibenzo-p-dioxins 

(PCDDs) and polychlorinated dibenzofurans (PCDFs). The technical content for most of the QAPP 

elements for this addendum is contained within the Operable Unit 3 QAPP. Additional information and/ 

or procedures are provided in this document where necessary. 

Table I. 1 addresses analytical levels for PCDDs, PCDFs, 2,3,7,8-tetrachlorodibenzo-p-dioxin (2,3,7,8- 
TCDD and 2,3,7,8-tetrachlorodibenzofuran (2,3,7,8,-TCDF). 
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2. PROJECT ORGANIZATION AND RESPONSIBILITY 

This section of the Operable Unit 3 QAPP applies to this addendum, with the following amendment: 

- Laboraton/ analyses of dioxins and furans will be performed by IT Technology Development 
Laboratory, Knoxville, TN, with the possible exception of samples taken from the glass melter 
room. 
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3. QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA IN TERMS OF 
ACCURACY, COMPLETENESS, REPRESENTATIVENESS, AND COMPARABILITY 

Quality control procedures for the dioxin and furan analyses are listed in Table 111.1. Laboratory 

advisory limits for matrix spikes are listed in Table 111.2. 

Mound Plant, ER Program O.U. 3, Limited Field Investigation QAPP Addendum Quality Assurance Objectives 
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4. SAMPLING PROCEDURES 

Table IV . l  lists the container, preservation, and holding time requirements for dioxin and furan samples. 

Table IV.2 summarizes the sampling and analysis program for dioxins and furans. 
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5. SAMPLE CUSTODY 

This section of the Operable Unit 3 QAPP applies to this addendum. 
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6. ANALYTICAL PROCEDURES 

Soikediment and water samples will be analyzed for PCDDs, PCDFs, 2,3,7,8-TCDD, and 2,3,7,8-TCDF 

using the methodology based on SW-846 method 8280. The IT Technology Development Laboratory 

utilizes a methanoVhexane extraction of the soil samples, and a methylene chloride extraction of the 

water sample, followed by solvent exchange to hexane. After cleanup, the extracts are analyzed by 

high-resolution gas chromatography (GCMow-resolution mass spectrometry (MS) analysis. The 

required minimum initial cleanup of the extract will consist of a silica gel/alumina column cleanup, 

followed by a carbon column cleanup. These required cleanup procedures supersede any laboratory 

SOPS or practices to the contrary. If G U M S  results are indeterminable by the laboratory, then optional 

cleanup procedures will be employed, specifically acid/base wash or additional column cleanup using 

silica gel, alumina, or carbon, as determined by the experienced analyst. In the case 0; extracts 

containing known or suspected (Le., color) interferents, the acid/base wash may precede the column 

cleanup procedures. Table VI. 1 lists the target compounds and the required detection limits. 
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Table VI. 1 . Dioxin/Furan Analytes, Quantitation Limits, and Analytical Methods 

Analyte 

2,3,7,8-TCDD 

Quantitation Limita 

SoiVSediment Water 
bg/kg) (ng/L) 

1 .o 10 

Total TCDD 

2,3,7,8-PeCDD 

Total PeCDD 

2.0 20 

2.0 20 

2.0 20 

2,3,7,8-HxCDD 

Total HxCDD 

2,3,7,8-HpCDD 

Total HpCDD 

OCDD 

2,3,7,8-TCDF 

I 2,3,7,8-HxCDF I 2.0 I 20 I 

2.0 20 

2.0 20 

2.0 20 

2.0 20 

2.0 20 

1.0 10 

Total TCDF 

2,3,7,8-PeCDF 

Total PeCDF 
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2.0 20 

O.U. 3, Limited Field Investigation QAPP Addendum 
January 1992 

Total HxCDF 

2,3,7,8-HpCDF 

Total HpCDF 

OCDF 

2.0 20 

2.0 20 

2.0 20 

2.0 20 



7. CALIBRATION PROCEDURES AND FREQUENCY 

GUMS will be used for the analysis of PCDDs and PCDFs according to methodology based on SW8280 

(EPA 1986). A mixture of PCDD/PCDF isomers will be used to calibrate the GUMS and must meet 

specific ion ratio criteria as established in method SW8280. Meeting these criteria is demonstrated 

each time the instrument is calibrated with a calibration check mixture. The tuning is also verified 

whenever a corrective action to the GC/MS system is taken that affects the tuning (e.g., ion source 

cleaning or repair). 

Initial calibration of the G U M S  system is accomplished with a minimum of five concentrations of the 

target compounds. Relative response factors (RRFs) are calculated for the target compounds.The 

relative standard deviations for the RRFs must be less than 15% or initial calibration is not valid. 

The initial calibration is verified every 12-hours with a column performance check sample mixture and 

a midpoint calibration standard. The column performance check mixture is used to verify column 

resolution for 2,3,7,8-TCDD. RRFs calculated from the midpoint calibration standard must be within 

* 30% of the initial RRF mean value for the initial calibration to be valid. If these conditions are not 

met, the GC/MS system should be evaluated and corrective action taken (e.g., recalibrate). a 

Calibration Procedures Mound Plant, ER Program O.U. 3, Limited Field Investigation QAPP Addendum 
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8. INTERNAL QUALITY CONTROL CHECKS 

Internal quality control checks for PCDD/PCDF analyses are specified in the analytical method and in 

Table 111.1 in this addendum. Field quality control checks include a duplicate for every 10 samples 

collected and an equipment (rinsate) blank for every 20 samples collected. Laboratory quality control 

checks shall include: method blanks, matrix spikes, matrix spike duplicates, calibration, use of internal 

standards, and system performance check mixtures. Detailed definitions of the quality control checks 

are given in section 8 of the Operable Unit 3 QAPP. The frequency of the quality control checks are 

specified in Table 111.1. 
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9. DATA REDUCTION, VALIDATION, AND REPORTING 

Data reduction and validation will be performed as specified in section 9 of the Operable Unit 3 QAPP. 

Laboratory data report packages for PCDD/PCDF analyses will consist, a t  a minimum, of the following 

items where applicable: 

- a case narrative for each laboratory batch of samples analyzed; 

- a cross-reference of laboratory sample identification numbers to the project sample 
identification numbers; 

- a description of data qualifiers used in the laboratory report; 

- a record of sample extraction/preparation for all field samples and laboratory quality 
control checks; 

- a summary page stating the extraction and analysis dates for each field sample and 
laboratory quality control check; 

- sample results; 

- results of matrix spikes, matrix spike duplicates, method blank, initial calibration, 
continuing calibration checks, and replicate samples; and 

- labeled and dated chromatograms/spectra of sample results and the laboratory quality 
control checks listed above. 

The case narrative for each data report package will summarize the following information on the given 

set of samples analyzed: 

- date of issue; 

- the laboratory analysis performed; 

- any deviations from the stated analytical method; 

- the laboratory batch number; 

- the number of samples and the sample matrices; 

- a reference to the quality control procedures performed for the specific methods used, 
including the reference to the acceptance criteria used; 

- the contents of the laboratory report; 

- the project name and number; 

- the state of the samples received (e.g., whether preserved and packed properly); a 
Mound Plant. ER Program O.U. 3, Limited Field Investigation QAPP Addendum Data Reduction, Validation 
Revision 0 October 199 1 Page 9-1 



- whether the sample holding times were met, and identification of those for which they 
were not; 

- any observations that may have had an impact on the analyses; 

- any technical problems affecting the analysis and corrective actions taken; 

- laboratory quality control checks that did not meet the project criteria (as specified in 
the QAPP) and/or laboratory criteria (include any corrective actions taken and any 
known possible reasons for the results); and 

- the laboratory manager's signature approving the issuance of the data package. 

A copy of the chain-of-custody with all relinquished signatures will accompany each data package. 

Data Reduction, Validation Mound Plant, ER Program O.U. 3, Limited Field Investigation QAPP Addendum 
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10. PERFORMANCE AND SYSTEM AUDITS 

This section of the Operable Unit 3 QAPP applies to the addendum. 
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1 1. PREVENTATIVE MAINTENANCE 

Table XI. 1 lists preventative maintenance iequirements for major instruments utilized by this 
0 

addendum. 
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12. SPECIFIC ROUTINE PROCEDURES USED TO ASSESS 
DATA PRECISION, ACCURACY, AND COMPLETENESS 

This section of the Operable Unit 3 QAPP applies to this addendum. 
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13. CORRECTIVE ACTION PROTOCOLS 

This section of the Operable Unit 3 QAPP applies to this addendum. 

Corrective Action Protocols 
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14. QUALITY ASSURANCE REPORTS TO MANAGEMENT 

This section of the Operable Unit 3 QAPP.applies to this addendum. 
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