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1.1. OVERVIEW 

___________ 1 .. JNTRODUCTION 
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--- ---------------------------~-----

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

quality. This Quality Assurance Project Plant (QAPP) presents the system of quality assurance to be 

implemented for the Operable Unit 9 remedial investigation (AI) 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 quality control procedures and the quality of the product. 

This QAPP describes the quality 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). Specific quality control steps, defined as quality control checks, for these 

activities are discussed in section 8. The standards of performance, defined as acceptance criteria, for these 

checks are presented in section 3. Quality control procedures for calibration of field and laboratory 

instrumentation are outlined in section 7. 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 11. 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 AI include evaluation of field and labora:tory quality control data, 

performance and system audits, and issuing of quality assurance reports to management. Procedures for 

these activities are described in sections 12, 10, 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 
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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 (Section 2). 

1.2. ENVIRONMENTAL RESTORATION PROGRAM DESCRIPTION 

The Environmental Restoration (ER) Program, formerly known as the Comprehensive Environmental 

Restoration Program and, before that, the Comprehensive Environmental Assessment and Response 

Program (CEARP), was initiated by the U.S. Department of Energy (DOE) Albuquerque Operations Office 

(AL) in 1984 to fulfill its obligations under the following environmental laws: 

- the Comprehensive Environmental Response, Compensation. and Liability Act 
(CERCLA), as amended by the Superfund Amendments and Reauthorization Act 
(SARA) (40 CFR 300); 

- the Resource Conservation and Recovery Act (RCRA) (40 CFR 260-270); 

- the National Environmental Policy Act of 1969 (NEPA) (volume 83, page 852 of the U.S. 
Statutes and chapter 42, section 4321 of the U.S. Code); and 

- the Atomic Energy Act of 1954 (AEA) (volume 68, page 1919 of the U.S. Statutes and 
chapter 42, section 2011 of the U.S. Code). 

The authority to implement the ER Program is derived primarily from the following DOE and DOE AL orders: 

- CERCLA requirements (DOE Order 5400.4); 

- Hazardous, Toxic, and Radioactive Mixed Waste Management (DOE Order 5480.2); 

- Prevention, Control, and Abatement of Environmental Pollution (DOE Order 5480.1, 
Chapter XII); 

- Environmental Protection, Safety, and Health Protection Information Reporting 
Requirements (DOE Order 5484.1); and ( 

- Proposed DOE NEPA implementing procedures (10 CFR 1021). 

The ER Program consists of three phases patterned after the U.S. Environmental Protection Agency (EPA) 

CERCLA program. Phase I, preliminary assessment/site inspection, was completed at Mound Plant in 1986 

and reported in the installation assessment (DOE 1986). Phase II, the remedial investigation/feasibility study 

(RifFS), is currently under way at Mound Plant. Phase Ill, remedial design/remedial action (RD/RA), will 
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implement the remedial alternative chosen in the FS of Phase II. The RDfRAphase includes selection of 

a remedy; the production of a record of decision (ROD), which describes the chosen remedial action; the 

design of the remedial action; and the actual performance of the remedial action. 

1.3. MOUND PLANTER PROGRAM 

Mound Plant was placed on the CERCLA (Superfund) National Priorities List (NPL) in November, 1989. 

Pursuant to that status, a CERCLA Section 120 Federal Facility Agreement (FFA) was signed between DOE 

and EPA (Administrative Docket Number V-W-90-C-Q75), and became effective October 12, 1990. Because 

of this, the RifFS process at Mound Plant; as outlined in this Work Plan, follows the methodology that the 

Superfund program has established for characterizing the nature and extent of risks posed by uncontrolled 

hazardous waste sites and for evaluating potential remedial options. This approach is a flexible process that 

is tailored to specific circumstances of individual sites and can be adjusted as additional information 

becomes available. 

The goal of the ER Program at Mound Plant is to reduce adverse impacts on public health and the 1. environment by 

- reducing releases of hazardous or radioactive materials, and 

- bringing all inactive wastes sites requiring remediation into compliance with existing 
state and federal regulations and requirements. 

These goals will be accomplished, in part, by activities stemming from the RifFS process: 

- investigating the nature and extent of contamination, 

- performing risk assessment(s) to identify and evaluate potential threats to human health 
and the environment, 

- developing and evaluating remedial action alternatives to reduce these threats to 
acceptable levels, and 

- implementing the selected remedial actions. 

The FFA between the DOE and the EPA contains both the procedural and substantive requirements for 

RifFS work (Administrative Docket Number V-W-90-C-075). As of January, 1991, a similar agreement was 

being negotiated between the DOE and the Ohio EPA. 
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"'Site' shall mean any area where hazardous substances, pollutants or contaminants 
have come to be located, due to the activities at the Mound Plant (hereafter referred 
to as the Site). The U.S. EPA, after consulting with Ohio EPA and U.S. DOE, may 
change the Site designation on the basis of additional investigations to more 
accurately reflect the areas contaminated by hazardous substances, pollutants or 
contaminants, related in whole or in part to the Mound Plant. The work to be 
performed in this Agreement will conform to the definition of the Site as established 
by U.S. EPA." 

Consistent with this definition, the DOE is proposing RifFS activities for a broad geographic area, including 

the area within the Mound Plant as well as areas beyond the Mound Plant boundaries. 

1.4. PROJECT DESCRIPTION 

The Operable Unit 9 (Site Wide) RI/FS has two main objectives. First, the Work Plan will provide a summary 

of the RifFS at Mound Plant in order to ensure that a comprehensive investigation will be performed. This 

objective is accomplished by summarizing the conceptual models, the migration pathways, and the potential 

impacts to the public and the environment for all nine operable units. Specific work to be conducted will 

be detailed in individual operable unit work plans. Once the individual operable unit remedial investigations 

are complete, the Operable Unit 9 investigation will utilize data from all the investigations in order to present 

a comprehensive report. 

Second, specific field investigations will be conducted in Operable Unit 9 to address potential contamination 

and contaminant transport outside the Mound Plant boundary. These will include regional studies to 

ascertain the background setting of the plant. Results of these studies will be reported in a series of interim 

reports or technical memoranda so that the data will be available during the other operable unit 

investigations. 

The Operable Unit 9 field investigations will include the following specific activities. 

. hydrogeologic investigations of the natural plant groundwater flow system and offsite 
groundwater contamination to assess the effects of the plant on local water supply; 

. a residential well investigation to identify and sample residential supply wells within a 
2-mile radius of the plant in order to support the risk assessment; 

- soil investigations that include investigations of potential releases from local leakage 
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of the NPDES 001 outfall pipeline and fence line and regional effects of airborne 
contaminant deposition; 

------~----- --------------------- -----------

• 

- surface water and sediment investigations that include investigations of all watersheds 
originating in or passing through Mound Plant to assess surface transport of 
contaminants; 

-----;;-meteorological and airquality·investigations will be phased and-will-eventually-include ___ --------------
point source sampling of air emissions from potential release sites and additional 
monitoring in subsequent phases (an addendum to this quality assurance project plan 
will be required); 

- an ecological assessment of the plant and its environs; and 

- background measurements that will address groundwater quality in the bedrock and 
Buried Valley aquifer, the natural chemical character of the plant soils in the 
Miamisburg area, and the chemical character of surface water and sediments from 
small watersheds of similar geomorphic setting. 

Additional investigations addressing surface features, geology and land use will not require field work, but 

will require the compilation of information from either existing reports or data from the field investigations 

above. 

The current understanding of existing data, data needs, site setting, and work plan rationale, including the 

design of the sample network for each of these investigations, is described in the Operable Unit 9 Work Plan, 

sections 5, 6, 7, 8, 9, and 10, supplied as a companion document to this QAPP. 

These investigations are intended to establish the current level of contamination in the groundwater, soils, 

sediments, and surface water that surround the plant. The investigations will also determine any air 

emissions as well as identify contaminants in biota. The specified parameters to be analyzed are designed 

to determine the presence of contaminants in representative samples, including the presence of unexpected 

contaminants. Parameters to be analyzed in the field and laboratory for each task of the investigation are 

listed in Table 1.1. The selected laboratory methods of analysis for these parameters will be performed under 

EPA's Contract Laboratory Program (CLP) requirements where appropriate and using approved and known 

methodologies where available. 

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

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

assigned to_the planned analyses. These analytical levels were designed by the EPA ~o_ serve as guidance 
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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 (1, II, Ill, IV, and V) in the EPA guidance. The details of intended data 

usage for each task are presented in the respective sections of the Operable Unit 9 Work Plan. 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. 
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Table I. 1. Summary 000 Analytical levels for Site-Wide Operable Unit 9 Investigations 

I 
Task Purpose Media Field Paramete111 Laboratory Paramete111 I 

Hydrogeology Understand the hydrology In order to define Subsul1ace soils and • LHhologlc logs I 
potential transport pathways and to provide bedrock - N- wen completion data 

Characterization of the natural sulllclent engineering data lor development I 
hydrogeologic system and screening of remedial action alternatives I 

I and the baseline risk assessment I 

I 
·VOCs I 
• Semlvolallle organic compounds 
• TCL pestlcldes/PCBs I 
• TAL lnorganlcs I ·Bismuth I 
·Fluoride I 
• USATHAMA explosives I · NHratefnHrtte 
·Chloride I 
• Su~ate i 
• Isotopic plutonium (238, 239/24ql 
• Isotopic thorium (228, 230, 232) 1 

· Isotopic uranium (234 /235, 238) 1 
• Slrontium-90 I • Gamma spectrometry 

I ·Tritium 

I ·Total organic carbon 

• pH I 
• Particle size distribution I 

• Clay mineralogy I 
• Cation exchange capacHy I 

I 
• PermeabiiHy test I 

• Relative densHy I 
• Maximum density i 
• Moisture content I 
· Organic content I 

I • Specific gravity I 
I 

Groundwater ·Temperature 
·pH 
• Specific conductivity 
• Dissolved oxygen 
• Redox potential 
- Water level 

I 
• AquHer tests 
• Pumping data 

I • PreclpHation data I 

I 

I 
An~lytlcal 

L'!"el' 

I 
I I 

I 

I 

I 
I 

IV 
IV 
IV 
IV 
IV 
IV 
v 
IV 
IV 
IV 
v 
v 
v 
v 
v 
v 
Ill 

Ill 
Ill 
Ill 
Ill 
Ill 
Ill 
Ill 
Ill 
Ill 

I Ill 

I 
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Table 1.1. (page 2 of 1 0) 

Task Purpose Media Field Parameteno 

Characterization of on-plant and off- Determine the nature and e>dent of Groundwater 

plant contamination Including contamination and the concentration of 
background wells potential contaminants. 

Residential Identify potential lor contamination of Subsurface soils and • LKhologlc logs 
groundwater In public sector lor risk bedrock (If available) 

Characterization of residential assessment - Stratigraphy data 
wells (II available) 

- Well completion data 
(If available) 

Groundwater - Temperature 
-pH 
• Specific conductivity 
- Dissolved oxygen 
- Redox potential 
-Water level 
- Aquifer tests 

(If available) 
- Pumping data 

(If available) 
- PreclpHatlon data 

(II available) 

• • / 

Laboratory Parameteno 

-VOCe 
- Semlvolatlle organic compounds 
- TCL pestlcldeafPCBs 
- TAL lnorganlce 
-Bismuth 
-Fluoride 
- USA THAMA explosives 
- NHratefnHrlte 
• NHr1te 
-Chloride 
-Sulfate 
- Isotopic plutonium (238, 239/240) 
- Isotopic thorium (228, 230, 232) 
- Isotopic uranium (234/235, 238) 
- Radlum-226 
- Strontlum-90 
- Amerlclum-241 
- Gamma spectrometry 
-TrKium 
- Total suspended solids 
-Total dlssollled sollda 
-Total organic carbon 
- Nutrients (TKN, TP) 
-Alkalinity 

Analytical 
Level' 

IV 
IV 
IV 
IV 
IV 
IV 
v 
IV 
Ill 
IV 
IV 
v 
v 
v 
v 
v 
v 
v 
v 
Ill 
Ill 
Ill 
Ill 
Ill 

I 

I 

I 

II 
II 
II 
II 
II 
I 
I 

I 
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Table 1.1. (page 3 of 101 

I 

Task Purpose Media Field ParametenJ Laboratory Parameten1 

Groundwater -VOCa I 
- Semlvolatlle organic compounds 
- TCL pestlcldes/PCBs I 

- TAL.Inorganlcs I 
-Fluoride I 
- NHrate/nltrlte I 
- NHrHe I 
-Chloride i 
- SuWate I 
- Isotopic plutonium (238, 239/240) 
- Isotopic thorium (228, 230, 232) 
- Isotopic uranium (234/235, 2:ie) 
- Radlum-226 i 
- Amerlclum-241 

I 
- Gamma spectrometry I 
-Tritium I 
- Slrontlum-90 

I 
- Total suspended solids i -Total dissolved solids 
-Alkalinity I 

Sediments (cistern) -VOCs I 

- Semlvolatlle organic compounds 
- TCL pestlcldes/PCBs I 
-TAL lnorganlcs i 
-Bismuth I 
-Fluoride I 
- Nitrate/nitrate I 

I 
- Isotopic plutonium (238, 238/~40) 
- Isotopic thorium (228, 230, 232) 
- Isotopic uranium (234/235, 238) 
-Tritium I 

~ Gamma spectrometry ' I 
- Slronllum-90 I 

Analytical 
1 Lever 

v 
v 
v 
v 

I 
v 
v 

I 
Ill 
v 

' 
v 
v 
v 

I v 
I v 
I v 
I v 
I v 
' v 

Ill 

I Ill 
Ill 

I IV 

I 

IV 
IV 
IV 
IV 
IV 
IV 

I v 
v 

I v 
I v 

v 
v 
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Table 1.1. (page 4 of 10) 

Task Purpose Media Field Parameters 

Soli Phase 1: Collection of basic chemical data lor Soli ·Location 
soli types that occur on the SHe to support • Soli type 

Characterization of regional soils selection of background locations • Stratigraphic data 

Phase II: Establish background chemical Soil ·Location 
characteristics of Site soils • Soli type 

• Stratigraphic data 

(. • 

Laboratory Parameters 

• TAL lnorganlca 
• TCL pestlcldesfPCBs 
·Fluoride 
• NHraiefnHrlte 
·Chloride 
• Sullale 
• Isotopic plutonium (238, 238/240) 
• Isotopic thorium (228, 230, 232) 
• Isotopic uranium (234/235, 238) 
·Trttlum 
• Strontlum·BO 
• Gamma apectrometry 
·pH 
• Total organic carbon 

• TAL lnorganlca 
·Fluoride 
• TCL pestlcldesfPCBs 
· NHrale/nHrtte 
·Chloride 
·Sulfate 
• Isotopic plutonium (238, 239/240) 
• Isotopic thorium (228, 230, 232) 
• Isotopic uranium (234/235, 238) 
• Strontium·BO 
·Trttlum 
· Gamma spectrometry 
·pH 
• Total organic carbon 

Analytical 
Level' 

I 
I 
I 

rJ 
rJ 
rJ 
rJ 
rJ 
rJ 
v 
v 
v 
v 

·v 
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Ill 
Ill 
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Sample soils In downwind directions, In 
major quadrants, and In areas of 
suspected contamination 

' 

L_ 

• 
Table 1.1. (page 5 of 10) 

Pvrpose Media Field Parameters 

Characterlze nature and extent of alrbome Soil ·location 
deposited contamination, end ldenll~ ·SoU aerles 
presence or absence of contamination. • Sltatigraphlc data 

i 

L.aboralory P~era 

i 
I 
I 

-VOC.. I 

• TAllnorganlel I 

• TCL pesticldesjPCes I 

·Bismuth I 

• Fluorlde I 
• SemiYolatile organic compolmds 
· USA lliMIA exploalves : 
·Chloride I 
• NHrale/nHrfte : 
• SuHa!e 
-lsotopk; plutonium (238, 2311/240) 
• Isotopic lhorlum (228, 230, ~32) 
·Isotopic uranium (234/235, 238) 
·Tritium I 
• Strontlum·OO I 

·Gamma apectromelry I 
I 

• Calion e•change capacity , 
• Permeability lest I 
• Clay mineralogy I 
• Specific gra.rty ' 
• Particle tlze distribution I 

I 
• Molature content 

I 
• Organic content 
• Relalhle density 
• Maximum density 
·pH 
·Total organic 08lbon 

I 
Analylteal 

I Lovol' 

' 
I 

' I 
I 

I 
I rv 
i rv 
I rv 

rv 
rv 
rv 

I v 
! rv 

rv 
I IV 

v 
v 

I v 
I v 

v 
v 
Ill 

I 
Ill 
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I Ill 
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Task 

Sample groundwater at seeps In 
conjunction with soli sampling at seeps 

I. 

Purpose 

Table 1.1. (page 6 of 1 0) 

Media Field Paramete"' 

Groundwater (seeps) ·Temperature 
·pH 
• Specific conductivity 
• Dissolved oxygen 
• Redox potential 
·Flow rate 

• 

laboratory Parameten1 

-VOCe 
·TAL lnorganlca 
·Bismuth 
·Fluoride 
• Semlvolatlle organic compounds 
• TCL pestlcldnjPCBo 
• USA THAMA exploslvee 
·Chloride 
• Nhratejnltrlte 
·Sulfate 
• Isotopic plutonium (238, 239 /240) 
• Isotopic thorium (228, 230, 232) 
• Isotopic uranium (234/235, 238) 
• Radlum-226 
-Tritium 
• Americlum-24 t 
• Strontium-eo 
• Gamma epectrometry 
• Total dissolved aollde 
• T olaf euspended solids 
·Ammonia 
• Nutrients (TKN, TP) 
• Total organic carbon 
• Alkalinity 

Analytical 
Lever 

II 
II 
II 
II 
II 
n 

IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
v 
v 
v 
v 
v 
v 
v 
v 
Ill 
Ill 
Ill 
Ill 
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Task 

Surface Water and Sediment 

Charac1eriotatlon of on-plant and 
ol!·plant surface water and 
sediments 

Purpose 

Establish surface transport of contamination to 
support risk assessment and selection of 
remedial action altematlves. 

• 
Table 1.1. (page 7 of 101 

Media Field Parameters 

Sediments - Volume (depth, area) 
- Stratigraphie data 

I 
I 

lAboratory Parame,ers 

! 
l 
i 
I 

I 

' 
·VOCs I 

• TCL pes!lcldes/PCBs I 

- Semlvolatlle otganlc compo~nda 
- TAL lnorganlcs I 
·Bismuth I 

·Fluoride I 
• Uthlum 
- Molybdenum ' I 
• Isotopic plutonium (238, 2~/240) 
• Isotopic thorium (228, 230, ~32) 
- Isotopic uranium (234/235, 238) 
- Slrontlum-90 I 
• Gamma spectrometry I 
-Tritium 
• USA THAMA e•ploalvea I 
• Nltrate/nhrlte ! 
-Chloride I 
• SuHate I 

• Pal11cle alze distribution 
I • Speclflc gravlly 

- Cation e•change capacity I 
-pH I 

• Total organic carbon I 
• Moisture content I 
• Organic content I 
-Pe!l'lleablll!y I 
• Relative density 
• M""lmum density I 

I 

. Analytl<:al 
lewl' 

I 
I 

I I 

' i 
I 

' 
r.l 

I r.l 

I 
r.l 
r.l 
r.l 

: r.l 
r.l 

' 
' r.l 
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v 

I v 
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Table 1.1. (page 8 of 101 

Task Purpose Media Field ParameterB 

Characterization of on-plant and off· Establish surface transport of contamination to Surface water (high and ·Temperature 
plant surface water and sediments support risk assessment and selection of low flow) ·pH 
(continued) remedial action anematlves (continued). • Specific conductivity 

• Dissolved OIC}'gen 
• Redo• potential 
·Flow rate 

Water (Impounded) ·Temperature 
·pH 
• Specific conductivity 
• Dissolved OIC}'gen 
• Redo• potential 

i. • 

Laboratory ParameterB 

·VOC:o 
• TCL pesticldesfPCBs 
• Semlvolallle organic compounds 
• T Allnorganlca 
·Uthlum 
• Molybdenum 
·Bismuth 
·Fluoride 
·Isotopic plutonium (238, 239/240) 
• Isotopic lhorium (228, 230, 232) 
• Isotopic uranium (234/235, 238) 
• Radlum-226 
• Strontium-eo 
• Americlum-24 t 
• Gamma opectrometry 
·Trftlum 
• Nutrienta (TKN, TP) 
• Nnratetnnrtte 
·Chloride 
·Sulfate 
• Total suspended solids 
• Total dissolved oolldo 
• USA THAMA e•ploalves 
·Ammonia 
·Total organic carbon 
• Alkalinity 

Analytlcel 
Law I' 

D 
a 
• 
I 

• • 
rl/ 
rl/ 
IV 
IV 
rl/ 
IV 
rl/ 
IV 
v 
v 
v 
v 
v 
v 
v 
v 

IV 
rl/ 
rl/ 
rl/ 
tn 
Ill 
rl/ 
Ill 
Ill 
Ill 
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II 
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Task 

Characterization of on-plant and off-
plant surface water and sediments 
{continued) 

Ecological 

Ecological field assessments 

I 

Purpose 

Establish surface transport of contamination to 
support risk assessment and selection of 
remedial action alternatives (continued). 

Prolllde a detailed Inventory of flora and fauna; 
identify sens"lve environments, endangered 
species, and related food chains; define and 
delineate habitat types across the Site as wells 
as the types of communities typical of 
contaminated and noncontamlnated areas. 

• 
Table 1.1. (page 9 of 1 0) 

Media Field Paramete111 

Water ~mpoundecl) 
{conllnued) 

Terrestrial fauna {reptiles, - Field biotic Inventory 
amphibians, mammals, {4 tlmesfyear) 
and birds) - Collect vouchers 

Terrestrial flora {grass, - Field biotic Inventory 
lorbs, shrubs, and trees) {4 limes/year) 

- Collect vouchers 
- Map vegetation types 

Aquatic fauna {fish, - Field biotic Inventory lor 
macrobenthos) abundancefdlverslty (2 

times/year) 
- Collect vouchers 

Aquatic flora {plarrts) - Field biotic Inventory lor 
abundance fdlverwlty 
{2 tlmesfyearj 

- Collect vouchers 

I 
I 

Laboratory Parameterw 

I -VOCs 
- TCL pestlcldesfPCBs I 
- Semlvolallle organic compo~nds 
-TAL lnorganlcs I 
-Lithium I 
- Molybdenum I 

-Bismuth ! 
-Fluoride I 
- Isotopic plutonium (238, 239/240) 
- Isotopic thorium {228, 230, 232) 
-Isotopic uranium (234/235, 238) 
- Radlum-226 I - Amerlclum-24 t I 
- Gamma opectrometry 

I - Strontlum-90 . 
-Tritium 
- Nutrients (TKN, TP) 
- USA THAMA explosives 
- Nltratefn"rlte 
-Chloride 
-Sulfate 
-Total suspended solids 
-Total dissolved oollds 
- Total organic carbon 
-Ammonia 
- Alkalinity 

i 

' 

I 

I 

I 

I 

I 
: Analytical 

I Level• 

I 
rv 
rv 
rv 
rv 
rv 
rv 
rv 
rv 
v 
v 
v 
v 
v 
v 
v 
v 
IV 
v 
IV 
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Table 1.1. (page 10 of 10) 

Task Purpose Media Field Parameters 

Air To dlatacterlze emissions from contaminated Air Phase 1: None 
sHes Phase II: To be determined 

Air Quality 

'As defined In "'aaa Quality Objectives for Remedial Response Actlvltln: EPA-540/G-87/003, discussed In Section 1S. 
Notes: . 

Explosives Include the 11 USATHAMA explosives: HMX; ADX; 1,3,5-TNB; 1,3-0NS; N8; Tetryl; 211,4,6-DNT; 2,4,6-TNT; 2,6-0NT; 2,4·0NT; and PETN. 
Onalte screening for plutonlum-238 and thorlum-232 Is performed using a FIDLER detection system calibrated to det&d these Isotopes. 
PCS. • polychlorinated biphenyls 
TAL ·Tatge! Analyte Ust, Includes dissolved and/or total m<llals and cyanide 
TCL· Target Compound List 
VOC • 110lallle organic compound 

/. • 

Analyllcal 
Laboratory Parameters ~ 
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• 2. PROJECT ORGANIZATION AND RESPONSIBIUTY 

Quality Assurance Project Plan 
Mound Plant, O.U. 9, Site-Wide 
Section: 2 
Revision 2, Draft Final 
Date: March 1993 
Page 2-1 

______ eroject_organization_and_ responsibility are divided amongJhe_D_QE_EBJ~_r:_ogram_Group,_which_includesJhe _________ _ 

following: the DOE Albuquerque Field Office; the DOE Dayton Area Office and its operating contractor, 

EG&G Mound Applied Technologies, Inc. (EG&G); and the ER Program EG&G subcontractors. The currently 

_____ identifi~ ~G&G §u__bc:9Bt!¥!9!_ f_Qr_Qp~r~~e_lJ_njt _9_ ~ £IQY F. We~on,_lr!~_(W_~SJQ~):___ If additional_ EG&G_ ______ _ 

• 

subcontractors are identified at a later date, this section of the QAPP will be revised. 

DOE AL has primary responsibility for overall ER Program implementation activities; the Dayton Area Office 

has program direction and review responsibility. Roy F. Weston, Inc., will carry out the Operable Unit 9 field 

investigation at Mound Plant and will be responsible for reviewing data. 

Figure 2.1 illustrates the specific lines of authority and communication for Operable Unit 9. EPA Region V 

Js responsible for review and approval of this QAPP. The EPA Region V Central Regional Laboratory and/or 

Central District Office Regional Laboratory are responsible for performing external audits of the Operable 

Unit 9 field activities. The Central Regional Laboratory is also responsible for performing external audits of 

all laboratories. Additional review and approval is provided by the Ohio EPA. 

2.1. OPERATIONAL RESPONSIBILITIES 

The DOE is organized into divisions that have tiered elements at DOE Headquarters, DOE AL, and the 

Dayton Area Office. One of these divisions is the Environment, Safety, and Health Division, which includes 

the Environment and Health Group. The DOE AL has an ER Program Group that is responsible for ER 

Program implementation at all seven installations within the DOE AL. Descriptions of the operational 

responsibilities of each entity are as follows: 

DOE Davton Area Office. The DOE Dayton Area Office (DAO) is the signatory to 

the FFA with EPA, and has the Remedial Project Manager (RPM), Mr. Arthur 

William Kleinrath. As the agreement signatory, the DAO is directly accountable for 

all substantive procedural requirements of the agreement, including quality 

assurance. 

EG&G Mound Applied Technologies. Inc. EG&G is the operations and 

maintenance (O&M) contractor at Mound Plant and has an environmental 

_ compliance structure. 

• M90A023.W02 



U.S. EPA. 
Region V 
RPM and 
technical 

staff 

U.S. EPA 
Region V 
Regional 

QAManager 

U.S. EPA 
Central Regional 

Laboratory 

AuthorHy 

communication 

DOE DAO 
RPM and ------
technical 

staff 

I 
Mound 
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RPM and 
technical 

staff 
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Subcontractor 

Project Manager 
(WESTON) 
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field team 
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Figure 2.1. Operable Unit 9 organizational chart. 
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paralleling that of the DOE. EG&G has a manager responsible for environment, 
safety, and health (Warren Smith) and a subsidiary manager responsible for 

_ _ __ e_nvirom:n~n1(Char1_e§. Erledman). _ l]1_e Mound ~lantenviroomental assessment and __ 
planning group has functions that include environmental compliance and waste 
management. Katherine Koehler is responsible for the project management of 
Operable Unit 9. The EG&G employs a technical support subcontractor, WESTON, 
based in Albuquerque, New Mexico. WESTON will perform the assessment of the 

- -- --- ---- - ---- --Operable Unit 9 data;--- - -- -- -- - - --- - - - - ---- - - - - ---- - -- - -- ---- ------ --

• 

M90AD23. W02 

The WESTON project manager, John W. Thorsen, P.E., is responsible for 
implementing contracted ER Program activities. His primary responsibilities are to 
provide access to the resources of the subcontractor organization and to ensure 
project quality, timeliness, and cost-effectiveness. The project manager also is the 
primary point of contact between EG&G and WESTON. 

The WESTON alternate project manager, John Price, is responsible for the daily 
management of the project and support staff. In addition to being responsible for 
the work plan and schedules, the installation manager coordinates the work and 
serves as the liaison to the EG&G manager. Based upon reports from the quality 
assurance manager {QAM), the installation manager will ensure that sampling and 
analyses are conducted in full compliance with the QAPP and will initiate corrective 
actions, if necessary, that are Sl.lggested by the QAM . 

WESTON site managers are responsible for day-to-day implementation of the work 
plans and quality assurance plans. The site managers are responsible for 
coordinating daily activities and providing the installation manager with current 
accomplishments and problems. 

The WESTON Quality Assurance Manager (QAM), Cemantha Davisson, is 
responsible for the development and implementation of the project QAPP. The 
QAM also conducts internal performance and system audits of laboratory, field, and 
project activities and ensures corrective action{s) are performed. 

The WESTON Quality Assurance Officer {QAO), Martha Mitchell, is responsible for 
implementing QA procedures and conducts systems and performance audits at 
field and office locations to verify that published QA procedures are properly 
followed. 

The WESTON Data Administrator, Tina Sanchez, is responsible for receiving field 
and laboratory data, ensuring that the data is filed and distributed, and verifying 
data entry into the database. 

DOE AL. DOE AL has line authority over DAO. It is responsible for program 
management and has a designated project manager, Mr. David Flynn. 



2.2. FIELD TEAM RESPONSIBIUl"IES 

Quality Assurance Proiect Plan 
Mound Plant, O.U. 9, Site-Wide 
Section: 2 
Revision 2, Draft Final 
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Page 2~ 

The subcontractor field team responsibilities for the Operable Unit 9 limited field investigation will consist 

of performing the field activities specified in the Operable Unit 9 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. 

The SHSC is responsible for ensuring that the health and safety guidelines specified in the Health and Safety 

Plan are followed. He or 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 that 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 or she will 

be responsible for tracking the locations sampled and for ensuring that samples are properly labeled 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 this 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 currently designated project analytical laboratories are 

noted in the laboratory specifications attachments. Laboratory specifications attachments will include those 

topics discussed in the QAPP, including laboratory responsibilities, which are specific to a given laboratory. 

Those topics are 1) analyses to be performed, 2) laboratory responsibilities, 3) laboratory sample custody 

procedures, 4) laboratory quantitation limits (outside the project required limits), 5) laboratory data reduction 

procedures, 6) laboratory data validation procedures, 7) preventive maintenance, and 8) specific procedures 

to assess precision, accuracy, and completeness (if different from the QAPP). 

M9QAD23.W02 
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Other laboratories may be used to perform selected analyses depending upon whether the required 

laboratory services and scheduling requirements can be met. When an additional laboratory is included for 
--------------- --- - ------------------------------ -

services, an additional laboratory specifications attachment will be prepared and submitted to US EPA for 

approval. At this time, a laboratory has not been identified for the analysis of groundwater and residential 

well samples. An attachment for the laboratory performing the analyses will be prepared and submitted 
---- --- ------- -------- - ------- --- ----- ------- ------------------

.. ~~- -~when- the l~d)oratory is idEmtifiE!d:· these laboratories must also meet the quality assurance requirements 

presented in this QAPP. 

This section identifies the various general responsibilities within the analytical laboratories. Specific 

laboratory responsibilities and position titles vary with each laboratory, and therefore, will be discussed in 

the laboratory specifications attachments. The quality assurance program defined in this QAPP takes 

precedence over equivalent sections in the laboratory quality assurance manuals, unless otherwise 

referenced. Sections of the laboratory quality assurance manuals may be referenced in the laboratory 

specifications attachment where they directly apply and when more information is available in the manuals. 

The laboratories identified for this program must assume the following general quality assurance 

• responsibilities: 

- laboratory management will: 

M90AD23.W02 

- approve the quality assurance manual, project specific requirements, and 
standard operating procedures; 

- approve laboratory reports; 

- implement the quality assurance program (QAP) for the laboratory; 

- oversee the training program; 

- evaluate analytical techniques, instrumentation, and quality control 
procedures; 

- assure that project CAPPs are implemented in the laboratory; 

- develop and approve corrective actions to out of control situations; 
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- supeiVisors for a given analytical group will: 

- supeiVise analysts; 

- schedule analyses; 

- review analytical data; and 

- report out of control and nonconforming situations to management. 

- the quality assurance group will: 

- monitor the implementation of the QAPP; 

- prepare quality control samples to be inserted into the sample stream; 

- notify management of out of control situations; 

- perform quality assurance audits; 

- perform quality assurance training program; and 

- perform statistical analyses on the quality control results. 

- analysts/technicians will: 

- report out-of-control situations; 

perform their assigned tasks in accordance with the established and 
requested protocols; and procedures; and 

- perform data processing. 

2.4. QUALITY ASSURANCE RESPONSIBILITIES 

Quality assurance for the environmental 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 the ER Program activities will strictly adhere to the 

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

acceptance criteria, and data reporting schedules. 

M90AD23.W02 
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Primary responsibility for project quality rests with the ER Program EG&G subcontractor project manager. 

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

Program, ensuring that nonconformances are corrected, and ensuring the overall quality, timeliness, and 

cost-effectiveness of the activities performed by ER Program EG&G subcontractors. The project manager 

is also responsible for coordinating and maintaining consistency between this OAPP and those of the various 
--------- --- ---- -------- ---------- -------------- --- --- ----- --·-- ----- -------------------

• 

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

The Quality 1 Assurance project officer (QAO) is independent of project line management to ensure no conflict 

of interest in implementing and monitoring the Quality Assurance/Control Program. The direct tie to the 

subcontractor's Corporate QA also ensures· consistent interpretation and application of various QA guidance 

documents and programs (e.g., EPA, DOE, ASTM, USATHAMA, TOM, etc.). 

The responsibilities of the QAO for the project are: 

- Prepares and implements project QA procedures to provide controls consistent 
with the requisite quality of project deliverables. Identifies appropriate OA/OC 
source documents (such as EPA QAMS-005, DOE ER Program SOPs, ASME NQA-
1) and applicable elements. 

- Ensures, through document review, that the project execution documents, such as 
work plans, adequately reflect the guidance from the source documents. 

- Verifies, through systems and performance audits at field and office locations, that 
published and approved OA/OC procedures are properly and completely followed 
and appropriate for the technical activities performed. All audits result in 
documentation of the findings, recommendations for improvement, andjor 
corrective measures for any deficiencies. Reports of surveillance, audits, and 
corrective actions are given to the Project Manager, his staff, and the Corporate 
Director of Quality Assurance. 

The QAM has responsibility for quality assurance/quality control within the project. This person will 

document compliance with this OAPP and Mound Plant SOPs. The project OAM's responsibilities include 

the following: 

- performing internal system and performance, laboratory, audits; 

- development and implementation of the QAPP; 

- ongoing review of individual quality assurance procedures; 

• M9QAD23.W02 



overall quality assurance for project activities; 

Quality Assurance Proiect Plan 
Mound Plant, O.U. 9, Site-Wide 
Section: 2 
Revision 2, Draft Final 
Date: March 1993 
Page 2-8 

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

- coordination of quality assurance training; 

- quality assurance for field activities; 

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

overall coordination of the quality 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 ensure compliance with this QAPP, it is the responsibility of the 

installation and site managers to implement the quality assurance program and to maintain a strong line of 

communication with the QAM. 

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

Bachelors degree in an appropriate scientific discipline and five years of work 
experience in RI/FSs with a focus on quality assurance, and 

- Two years of experience in performing field activities (for field auditors), or 

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

The QAM is also responsible for validating and assessing analytical data. Either the QAM 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 of work experience in an environmental analytical laboratory, and 

- Two years of experience in performing data validation activities. 

M9QAD23.W02 
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If a valldator having all three qualifications cannot be obtained with all reasonable attempts, a validator 

having at least one of the qualifications will be obtained and the work product will be reviewed by an 

individual with all the minimum qualifications. 

Subcontractors generating data for tlie Rl are responsible for ensuring that the precision, accuracy, 

~ -----completeness,-andrepresentativeness-of~their data -are known-and-documented.- -ro--ensure~ that ____ ~-----

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

Plant ER Program SOPs. 

An ER Program EG&G 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 EG&G subcontractor personnel: the project 

manager or deputy project manager, the installation manager, the site manager, the field manager, the 

project OAM, 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 Rl 

at Mound Plant. Such documents are to be maintained by the QAM and filed in the Mound Plant project 

• file. 
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3. QUAUTY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA IN TERMS OF PRECISION, 
ACCURACY, COMPLETENESS, REPRESENTATIVENESS, AND COMPARABIUTY 

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 comparability 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 

through 111.3 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, 100(X- T)/T. and sometimes expressed as a ratio, XfT. These 

expressions give a measure of the bias in a system. 

3.1.2. Accuracy Goals for Field Screening and Field Measurements 

Field measurements will Include pH, specific conductance, dissolved oxygen, alkalinity, oxidation-reduction 

potential, water level, and temperature of surface water and groundwater samples. Field screening will 

include organic vapor and combustible gas levels, 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 water level and temperature. Table 111.1 summarizes the quality control 

checks, acceptance criteria, and corrective actions taken for accuracy. 

3.1.3 Accuracy Goals for Laboratory Measurements 

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

M90AD23.W03 



Table 111.1. Summary of Quality Control Procedures for Field Screening and Field Measurements 
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Table 111.2. Summary of Quality Control Procedures For Field Activities and Laboratory Measurements: 
Surface Water/Groundwater and Soli/Sediment Samples 
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Replic<~te aarnp\o 

Plateau 

Efficiency determination 

Field quelity control 

Duplicate 

Equipment frinsatel 
blank." 

Laboratory quality control 

Method bl1nk. 

Sulfur cleonup blonk 

Table 111.2. (page 5 of 27) 

• 

Frequency 

1 per 20 oomplea of 1 

aimilar matrix 

1 per 20 oomplea of 1 
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retention times per 
CLP SOW 

~ CAOL; ..,.rogata 
retention timn per 
CLP SOW 

Corrective 
Act ian 

lcMntify ard correct problem; 
eveiUIIto aaoeiatod a.-nple rea~w 
lor ..eobility. 

EYeluato data tor uaeebility, 

Evllu•te doll tor useobility. 

Not Applicable 

Not Applicable 

Evalu•to data for useability. 

Evaluate '-lariability. 

Evaluate potantiel eoutce1; 
av•uate aaoci•tod data tor 
UIOability. 

lnvatlgato eource; Reextract 
and reanalyze enociated 
11mplea. See CLP SOW. 

lnveatiiQeto aourco; roexuact 
.-.::1 ro.,_.yze asaociated 
oomplea. See CLP SOW. 

~l?f&'~2 
CD ID -· a. c: 1!. CD •• ..,o·:s-· 
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Analytic .. 
Method 

• 
CLP sow• 
I continued) 

M9QAD23.032 

Parameter 

Org.noc:Norine 
pesticides!PCBo 
ITCLt' 

Quality Control 
Check 

Instrument bl.,. 

Matrix apike 

Matrix 1pike dupticate 

Laboratory Conrrol Sample 

s ... rogace apike 

Calibration 
(initi .. end continuing) 

GC/MS confirmation 

Rcnention times and 

Retention time window 

• 
Table 111.2. (page 6 of 27) 

Frequency 

CLP SOW 

1 per 20oompleo 
of a given matrix 
in a case or fewer; 
-CLPSOW 

1 per 20oempleo 
of • given matrix 
in a c.-e or fewer; 
- CLPSOW 

1 per 20 aamplea of given marrix 
or 1 whenever a batch of aamploa 
ie prepared in a day, whichever 
il: more frequent 

All lob ond field 
umpleo 

CLP SOW 

Any aample with 1 

detection from the 
TCL list lor 
peoticideo/PCBo 

CLP SOW 

Acceptance 
Criteria 

CLP SOW 

I 
See Tobie 111.3; o .. rogote 1 

• • I 
retention tunes per 
CLP SOW 

See Table 111.3; ou,ogote 
retention tirnea per 
CLP SOW 

See T oble 111.3 

See Tobie 111.3 

CLP SOW 

CLP SOW 

CLP SOW 

Corrective 
Action I 

See CLP SOW. 

• 

Evoluoto dOlo lor .aeability. 

I 
i 

Evoluoto dotl lor .aeability. 

I 
Evalua~e aaociated data for uae8bility. 

! 

Evaluet.o data for useability. 

Recalibf.ate, 11e0 CLP SOW. 

I 
I 

See CLP SOW. 
I 

See CL.P SOW. 

;3'5?if~3:~ 
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AnllytiCII 
Met nod 

CLP sow• 
Modification D 

M9QAD23.032 

• 

Parametm 

Volatile 
OtQ.nic 
compot.nd• 

Quality Conrrol 
Check 

Field qu•lity control 

Trip blonl< 

Ouplicato 

Equipment (rinsetel 
blanl<• 

Sample bank blank· 

Ambient blank 

laboratory quality control 

Metnod blank 

Matrix tpike 

Matrik apiko duplicate 

l•borltory Controf Sample 

Table 111.2. (page 7 of 27) 

Frequency 

1 per ahipping 
contai,.., to Lab 

\ every 10 Of fow« 
field umplelo lwatetl 
1 every 10 Of !ower 
field aamploa taoill 

1 every 10 Of fewer 
field tamples twaterl 

t every 20 or 
fewer fteld aamplu 

1 every 20 or 
fewer fteld aampln 

Once I"'• 12·hour 
l"'riod 

1 per 20 tamploa 
of a given matrix 
tn 1 c:ae or fewet; 
aee CLP SOW 

I pot 20 samploa 
of 1 Qi\fen metrix 
in 1 c..,. or f•wer; 
""" CLP SOW 

Once I"'' 12-hour 
period 

• 

Accept....,., 
Criteria 

< 10 x Nivel tn essociatod 
aomploa' 

~ 36% RPD' 

N/A 

< 10 x level in .-ociatod 
;-am plea' 

~ 10 x level in .... octated 
.amples' 

< 10 x level in associated 
;-amples' 

~ 6 x CROL o!' 
.s_ CAQL othera 

See Table 111.3 

See Table 111.3 

See Table 111.3 

COfrecdvo 
Action 

Ev .. uate potential 10\ft'CU; 

Evlluato -ocl&tod dota for 
uoeabllity. 

Evoluato dota lor uoeability. 

Evaluate v.,ial>ility. 

Evaluate potential eourcea; 
Evaluoto -ociotod data lor 
useability. 

Ev&tuate potentiel eourcot; 
Evaluate -ocioted data lor 
useability. 

Evalulte potential eourcea; 
Evaluate eaacx;iatod dote fof 
.... ability. 

Investigate eo ... ce; reanalyze 
.-ocilted umpla. 

Evflluate data for U~Mability. 

Evaluate data for usoabtiity. 

Evaluate a:soctated data for 
\8Ubllity. 

l;f.[f~ 
Gl •• 11!.6"::1 -· 
.., 0 :I a..:( 
:!;: 3: :I • • ll :!1-
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• 
Anelvtic~ 

Method 

CLP sow• 
Modific•tion 0 
(continued! 

M9QA023.032 

Parameter 

Voletile orgnc 
compounda 

• 
Table 111.2. (page 8 of 27) 

Quality Conuol 

Check 

Syatem monitoring compo~a 

Instrument performance check 

C.llibration 

Retention time window 

QUAlitative verification 

C ~ibntion check 

Interne! atendard 

Continuing celibration 

check 

Frequency 

All lob - field 
umplee 

Doily or eoch 12· 
hour period, 
wRchever ia more 
frequent 

CLP SOW 

CLP SOW 

Vv'hen a detection OCC\11 

in a aample 

With every 

calibrltion 

Every ltandMd 

ond umpkl 

Once each 12·ho\l 
period 

Acceptance 
Criteria 

See Tllble 111.3 

CLP SOW 

CLPSOW 

..!.. 0.06 relative 
retention time ....-ita 
(umP'e ond ot-ard) 

CLP SOW 

CLP SOW 

CLP SOW 

CLP SOW 

'COf'reCtive 

Acti~ 
I 
I 

i 
See CLPSOW. 

I 
I 

• 

Retj; Reonalyze -ociotod 
aampiU. 

! 
I 

Recalibrate before 
eempl4t 1nalyeia. 

! 
See CLP SOW. 

I 

See C~P SOW. 

I 

R 
.I 

ecallbrtte. 
I 
I 

See C~P SOW. 

I 
. I 

·ldent1fy eource and correct. 
Recalibrete if &OU'CO not 
found ~nd corrected. 

I 

~lii'ife~O 
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Analyticel 

Method 

8021 

SW8030~ 

M9QAD36.032 

• 

Pwameter 

Vo4etile organic 
compound~! 

Act ylonitrilet 
Acetonitrile 

01.Jah1y Control 
Chocl< 

Field qu<lliiY control 

Tripblri 

Duplicate 

Equipment Ctintltfll 

blri' 

Sample bonk blank • 

Ambient blank 

laboratory quality control 

Metnod blank 

Calibr etion 

Calibution check 

Table 111.2. (page 9 of 27) 

• 

Frequo...,y 

1 pet ol'lipping 
conuliner to lab 

1 every 1 0 or fewer 

field umpleo lwatetl 

1 every 10 or 

fewer field 
oompleo twoterl 

1 every 20 or 
fewer field eampla 

1 every 20 or fewer 
field oompleo 

1 per 20 oamplu ol o given 
matrtx or 1 whenever 1 batch 
of sompleo io preporod in o 
cloy, wncllover io mOte frequent 

6 pointo; when 
calibration c::heck 
criteria exceeded 

Once per 10 oompleo 
analyzed 

Acceptance 
Criteria 

s 10 x level in auociated 
a ample~' 

s 36% RPD' 

S 10 X levef in HIOCiltod 
oompt.,.• 

s 10 • level in -ociotod 
oompt.,.• 

s 10 x level in auociated 
aamplea' 

<POL 

s 20 'lb RSO for 
calibration factor• 

• 16 'lb from initio! 
reopo....., I oct or 

C01rectivo 
Action 

Evaluate potentiel aourcea; 
Evoluate -odatod dolo lOt 
..eabillty. 

Evaluate dot• foo .-ability. 

Evaluate potential aourcea; 
Evoluato -ociatod data foo 
...... ability. 

Ev1lu1te potential aources; 
Evaluate -oclotod dolo for 
..eability. 

£valuate potentill aourcea; 
Evaluete aaaoeiated data fOf 
...... ability. 

Identify end correct source. 
Reonolyzo blank lrld 
MaOCiatod oompt.,., 

Recollbrate. 

Recolibrate. 

tflll~ 
... 0;:, '< 
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• 
Analvtico.l 
Method 

SWl!O:Zl~ 

SWll030~ 

tcontinuodl 

CLP sow• 
Modific1tion D 

M9QAD36.0J2 

Parameter 

Vo4atikt org.nic 

compoundo 
Acry,onitrUe. 
Acetonittilo 

Semivolatilo orgenic 
compound• 

Quolity Control 
Chock 

Matrix aplke 

Matrix apike duphc:ate 

S;,Jtrogate spikes 

Retention time window 

L•boratory control 
tomple (LCSI 

fiCIId quality eonuol 

Duplicate 

Equipment trinaotel 
blonk' 

• 
Table 111.2. (page 10 of 27) 

frequency 

1 per 20 oomplet 
of • oivet'1 matrix 

1 per 20 umpl"" 
of a given matrix 

All field ond lib 
tom pi"" 

When now coh.mn 
instal\ed ~ .. 
needed 

l per 20 aampla of 1 Qi¥en 

matri• 01 1 whenevet a batch 
of aampln is prepared in a day. 
whichever is more frequent 

\ every tO Ot fewer 

field tomplet t•uterl 
1 ev .. y 10 Of !ewe< 
field oomplet (toil! 

1 every 10 or 

fewer field 
10mploo twaterl 

Acceptance 

Criteria 

See T a1>1o 111.3 

See Table 111.3 

See Table 111.3 

:o3xSDof 
three retention tim• 
for each ontlyte 
H per SW846 

See Table 111.3 

s 66% RPO' 

Not Applicable 

s 1 0 x level in -ociotlt 
samples' 

1 

Cotfeetive 
Action 

• 
Evaluete clota !Of UMobility. 

EYah~ate data for useebility. 

Chec~ calcl.dationa, eunOQeto 
ond .,ondard solutions, ancl 
irwtr~ent. If probl;m not 
identified then rean•lyzo aemp~. 

I 
Identify aourco, correct 
problftm. 

! 
I 
I 

Identity and correct problem 

prior 1" further umple 
•n-'vlea. reanalyze. 

Evliuete dolt lor ..eabilily. 

Evetuate varia.bilily. 

Evo.!uate potential oources; 
£v-• ~lied data fOJ 
UIOilbility. 

lillli 
!~::I .. Jla!' 
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Anolylical 
Method 

CLP sow• 
M(ldaication 0 
(cominuodl 

M9QAD2l.OJ2 

• 

Perimeter 

Semivoletile oro.nic 
compound~ 

Quoltty Cootrol 
Cheek 

Laboratory aua.lity controt 

Method blonk 

Matri• spike 

Mattix apiko duphc:ete 

Laboratory Control Samplo 
ILCSI 

Surrogate apike 

Instrument performance 
check 

CaJitnetion 

C alibr olton check 

lnuunal atandard 

Table 111.2. (page 11 of 27) 

• 

frequency 

l - 20 IIITII)Ies of o given 
m.rrrix 01 whenevef a b.ltch of 
1amples il preporod in 1 day, 
whichever fa more frequent; 
ooeCLPSOW 

1 per 20 oample 
of a glveo m•rix 
« fewer: oeo CLP 
sow 

1 per 20 ••mpl8s 
of a given matrix 
« fewer; ,_ CLP 
SOW 

1 per 20 eamp\a of • given 
matrix or 1 whenever a betc.h 
ot aamples is prepared in d1y, 
whiche:v•r ia m«o frequent 

All lab - lteld 
•omples 

Doily or each 12· 
how period, 
whicheve1' ts more 
frequent 

CLPSOW 

Wtth every 
celibration 

Every ot-ard -
11mplo 

Acceptance 
Criteria 

:5.. 6 x CRQL phthalate 
esterl 
:5.. CRQL others 

See Tabielll.3 

See Tobie 111.3 

See Table 111.3 

See T oble 111.3 

CLP SOW 

CLP SOW 

CLP SOW 

CLP SOW 

Cone<:livo 
Action 

lnveetjgete aource; reextrKt 
..-.t te~yre ... odated 
oamples. 

Evalulle d111 lot .....,obility. 

Evaluate d•t• for uaeebility. 

Evoluole dote lor useobility. 

See CLP SOW. 

Rtttune; roenalyza asaociated 
oamploa. 

Rocolibroto brtf<>re aompho ..,..yail. 
Rcc•libt'•l•. 

SoeCLP SOW. 

~~f~~~ 
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• 
Analytical 
Method 

CLP sow• 
Modification D 

(continued) 

CLP SOW 
Modification A 

M9QAD2J.OJ2 

Parameter 

Semivolatile Of'Qanic 
compo<nlo 

MtUala and cyanide 

or c~cium, 

pot ... iLn1, aoditAn, 
megneaium, iron, 
and mengenese 

Quolity Control 
Chock 

Continuing c81ibtation 
chock 

Retention time window 

Qu~itication 

verification 

Field quality control 

O~icate 

Eqlipment (rinsatel 
blank' 

Laboratoty quality control 

Initial 8nd continuing 
calibration bien ... 

IICB, CCBI 

• 
Table 111.2. (page 12 of 27) 

Frequency 

Once each 12"'-o' 
period 

CLP SOW 

When • detection 
oca.w in 1 ..-np&e 

1 every 10 or fewer 
field aomples lwoterl 
1 every 10 or fewer 
field aomples looill 

1 every 10 or 
fewer field 

eamples lw•terl 

After every ICV end 

CCV or 10" or every 
2 houra, whichever 

ie more frequent 

Acceptence 
Criterie 

CLPSOW 

.!. 0.06 relotive 
retention time Lnita 
laomple .,.. ot-•dll 

I 
CLP SOW I 

~ 26" RPD' 

Not Applicoble 

~ 10 x &evel in .aocilted 
eemplea' 

~CRDL 

corrective 
Action 

• 

Identify aowce and correct. 
Recalibrate if eouco not 
f~ and corrected. 

Secl CLP SOW. 

i 

See CLP SOW. 

Ev .. luate data for useability. 
I 
I 

Evaluate variability. 

Evaluate potential aowces; 
Evaluate .. ociated data for 
u:se~bility. 

I 
I 

Cor~ect problem; rec~ibrate; 
re"')olyze precoding 10 
oomples or on oince loot 
good bl-. 

l~ffC~~ 
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Analytical 
Method 

CLP SOW 
Modificat;on A 
lcontinuodl 

M9QAD2-

PltMnater 

Mot.U.ondcy..-.ide 

or c .. ch.m, 
potasait.rn, aoc:lium, 
magnesium, iron. 
and manganese 

Table 111.2. (page 13 of 27) 

Oullity Control 
Cheek 

Prepwotion Ill- !PBI 

laborotory control oomple 

llCSI 

lniti~ caHbration 
verification ltd. ltCVI 

Conttnuing calibration 
verification otd. !CCVI 

ltnear range check ttandatd 

(CRt, CRAI IICP end AA onlyl 

tnt.,rre,enc:c check eunple 
!ICSJ (ICP onlvl 

Freq""""y 

1 1M" 20 oampla of 1 given 
matrix or 1 whenonret a bitch of 

'""'"'"* ia prepared in a day, 
whichevet ia more frequent; 
-CLPSOW 

1 per group of 
oempla ina 
dellvery group or 

batch. whichever 
ia more frequent 

ClPSOW 

ClPSOW 

CLPSOW 

S•mple twice per 
&·hour ohilt, or 
at beginning and 
ond of amtyaia rLMl, 
whichever ~~ more 
frequent 

• 

Accept..,.,. 
Cri!.,.ia 

£ Cf\Ol 

80·120 ~ Recovery 

CLP SOW 

CLPSOW 

Not ostabliohed 

..!.. 20~ of true value 

Corrective 
Aetion 

If oomple reo<JIII < 10 x 

Cf\OL, but > Cf\Ol, rediQost 
and reanllyze. 

Correct problem; redigOII 
and ......,..yzo -oclated 
111m pia. 

Soo ClPSOW. 

Soo CLPSOW. 

Nono. 

Correct problem; recllibrate 
re..,..yze o~mpla olnce l•t 
Good ICS. 

lil~~~ 
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ANiytical 

Method 

• 

CLP SOW' 
Modification A 
!continued) 

1\.19QAD23.032 

Patameter 

Metola ond cyonide 

or calciLm, 
poresaiLm, aodiLm, 
megneait..m, iron, 
and menganese 

Quality Contr~ 
Check 

ICP Seriol dilution 

ILIIICP orly) 

Spike oomple lSI 

Semple dup. 101 
(sample replicate) 

Method atd. eddition 

OF-AA' orly IMSAI 

Linear rengo analyaia 

ILRAI llor ICP orlyl 

• 
Table 111.2. (page 14 of 27) 

Frequency 

1 pet group of 

a.npla of a given 
matrix, concentration, 
or eoch delivery 
group, whichever ra 
more frequent 

1 per group of oomplea 
of 1 given matrix, 
concentration, or 
e.nplo delivery 
group, whichever 
ta more frequent. 

1 per group of eomplea 
of a given matrix, 
concentration, or 
aample delivery 
group, whichever 

is more frequent. 

CLP SOW 

CLPSOW 

Acceptance 

Criteria 

If result > 60 x IDL: 

J:_ 10 'l6 difference 

76-126% Recovery 

If result ~ 6 x CROL: 
J:. 20% RPO 
II result~ 6 x CROL: 

J:. CROL 

CLP SOW 

CLP SOW 

CorreCtive 

Actioh 

I 

• 

Evaluate date for useability. 

I 
I 
I 

I 
Evalu~te date for uaeability. 

I 

I 
I 

I 
I 

Evaluate data for useability. 
I 

See CLP SOW. 
I 
I 

Reonalyze. 

I 
I 

i~f:f.f~ 
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Analytical 

Method 

CLP SOW' 
Modification A 
(continued) 

E326.1'/SW9260~ 

E326.2'/SW9261~ 

E363.2' 
E376.2' 
E361.3' 
E366.1' 
E364.1' 
E340.2' 
E360 .1/360 .3' 

M9QAD23.032 

• 

Parameter 

Metals and cyanide 
or celcil6n, 
potaailnl, aodium, 

megnesium, iron, 
and mano anese 

Chloride, ICII 

Nitrate·Nitrite INO,-NO.,J 
Sullote ISO,) 
Total nitrogen, INI 
T otol phosphorus IPI 
Nitrite 

Fluoride 
Ammonia 

Quality Control 

Check 

lnterelement correctiona 

llor ICP only) 

Field quality control 

Duplicate 

Equipment trinaate) 

blonk' 

lebor atory qu•lity control 

Method blonk 

Calibration (3 points) 

ond Reogent Blenk 

Table 111.2. (page 15 of 27) 

• 

Frequency 

Once per year or 

or when instrument edjusted 

1 every 10 or fewer 

fie~ aemples (water) 
1 every 10 or fewer 

field sompiM (soil) 

1 every 10 or 

fewer field 

aamples lwaterJ 

1 per 20 aamplea of 1 given 
matrix Of' 1 whenever a betch of 
aamp&eti ia prepared in a day, 
whichever ia mOte frequent 

When instrument cond1· 
tiorw change or when 
calibration check 

criteria exceeded 

Acceptance 
Criteria 

CLP SOW 

.!. 26~ RPO' 

Not Applicoble 

.:S. 10 x level in esaocieted 
aemptea• 

<POL 

Correlation coefficient 
~ 0,996 or plot CLA'Ve 

for nonline• onolytes 

Corrective 

Action 

CLP SOW. 

Evaluate dati for ~..eeability. 

Evaluate variability. 

Eveh.Jete potential source~; 

Evaluate ... ociated date for 
useobility. 

Correct protHem; 
re..,elyzo. 

Recelibrate 

~iii'~~~ 
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Anolyticol 
Method 

• 
E326.1'/SV\19260~ 

E326.2'/SV\19261M 
(363.2' 
(376.2' 
(3111.3' 

f3116.1' 
E364.1' 
£340.2' 
E360.11360.3' 
lc-inuodl 

E160.1' 

E160.2' 

M9QAD23.032 

Por"""'t"" 

Chloride, CCII 

Nitrate-NiUite CNO,-NO,I 
s.l!ate 150,1 
T otol nitrooen. CNI 
T otol !>MaPhor,. !PI 
Nitrite 
fluoride 
Ammor»a 

T otol dinolved 
aalido ITDSI 

. T Otol IUSP<!nded 
aolid• ITSSJ 

OIUOiity Control 
Check 

ColibratiOI'I check 

M ltrix apike 

Matrix spike duplictte 

Laboratory Control Somple 
(chloride, nitr a tel 

Field quality conuoA 

Ouphclle 

Equipment tri,....ate~ bJank• 

lil:boratory quality control 

Method blonl< 

• 
Table 111.2. (page 16 ol 27) 

frequency 

Prior to aamp6e 
anolyoia-aneper 
20 aamples analyzed 

1 P"' 20 aamplea of 
a given matrix 

1 P"' 20 aomplea of 
1 given matrix 

1 for each caHbration 

1 every 10 or fewer 
field aamples (woterl 

1 every 10 or fewer 
field oamples (woterl 

1 P<>r 20 aamplea of a given 
matrhc or 1 whenever • batch of 
aampla ia prepared in 1 day. 
whichever t. more frequent 

Acuptonce 
Criteria 

.:. 16 '.It\ of initi"' 
c•Ubration reaponae 

76·126'.11\ Recovety 

,S. 20% RPO 

Vendor apecificltion 

,S. 26% RPO' 

< 10 x &evel jn aaociat~ 
;;mpla' I 

<POL 

I 
I 

I 
I 

Cotr~ctivo 
AeliOI'I 

I 

ldon~fy - correct 
pr~; ·recllibrate. 

I 
I 

• 

EviiJ.te data lot """ability. 

Evlluoto data lor useability. 

EveJuaut data for usoebilit'f. 

' 

Evalulte data lor uaoability. 
I 

Evllu~ne ... ocia«ed dete fot 
uulbllity. 

I 

Identify and correct problem. 
Reanolyro bl•nk. 

I 
I 

' 

;?i'if.~D 
~ lif~· 0·S ~ a· :I a...: ~2-:::1·· ,~ 
_.if.:IW!! 

... :n r; 
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Table 111.2. (page 17 of 27) 

Allalyttcal P•ameter Quality ContrOl frequency Acceptance Conecu-..o 
Method Check Criteria Action 

E160.1' 
E180.2' 
Ccontinuodl 

E415. 1'/E415.2' 

M9QAD36.032 

• 

Toto! diaaolved oolido CTDSI 
Totol o .. pended 
oolido CTSSI 

T otol organic 

carbon CT OC I 

Replicate aemplo 

laboratory control 
oomplo ClCSI 

Field quatity control 

Duplicate 

Equipment (rinaatol 
blonk' 

laboratory qu61ity control 

Method blonk 

Calibration 

Calibration check 

Mauix aptko {MSI 

• 

1 per 20 oompleo 
onoiJ<ed 

1 per 20 oompleo 

onoiJ<ed 

1 every 1 0 or fewer 

field oomploo lwoterl 
1 every 1 0 or fewer 
field oomploo (ooil) 

1 every 10 or fewer 

field oompleo lwoterl 

1 per 20 oompleo of o given 
matriM Of 1 whenever a batch of 
samples ie prep•ed in a day, 
whichever is mote frequent 

When irwtrument condt.
tiorw change Of when 
calibration check criteria 
exceeded 

1 per 20 oompleo 
analyzed 

1 per 20 oomploo of 

a given matrix 

s 20'lf> RPO 

80. 120'lf> 

s 35'lf> RPD' 

Not Applicoble 

:s 10 K level in aaociatocl 
sam plea• 

<POl 

Second u1.cjing miAt be within 

25 'lf> of initio! 

~ 15'lf> of initiol 
calibration response 

75-125'lf> Recovery 

Reanetyze a replicate aamplo; 
report both reoulbl. 

Identify end correct 
problem. 

Evaluate data for useability. 

Evaluate variability. 

Evaluate aaociated detl fot 
~ability. 

Cotrect problem; reanlly1e bl ... 

Rocalibr1te. 

Recalibrate. 

Evaluate data tor useability. 

l~~fC~2 
CD .. iii·g§!:, 
Cf c_ c;· :J a.~ 
Nc;:, .. J!~ 
N:l~c.JII>!;! 

CD :lc 
-:::!1 ~-:8:3 0~ 
(,.)!!!. !=2 

co"ll 

~---CD 
~g 

~~ 
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• 
An•lyticel 

Method 

E416.1"/E416.2' 
(continued) 

SW8330~ 

M9QAD36.032 

P1ramotor 

Torel orgenic 

c•bon !TOCI 

Exploeivea 

Quelity Control 

Check 

Matrix spike duplicate 

IMSOI 

Replicate aempk! 

Field quolity control 

Duplicate 

Equipment (rinsatol 
blank' 

leboratory quality control 

Method blank 

Calibr1tion 

Surrooete Spike' 

• 
Table 111.2. (page 18 of 27) 

frequency 

1 per 20 oomplea ol 

1 given matrix 

4 analyaee for every 
aomple 

1 every 1 0 or fewer 
field aemple:IJ (water) 

1 every 1 0 or fewer 

field oomple8 looill 

1 every 1 0 or fewer 

field eempln lweterJ 

1 per 20 eample:IJ of 1 given 

metriJC or 1 whenever 1 betch of 

aamplea ie ptepared in 1 dey. 
whichever ie more frequem 

{6 pt.l when cali· 

bretion check limit 
criterie exceeded 

All lob ond lield samples 

Acceptance 

Criteria 

:s; 20% RPO 

:s; 26% RSO 

:s; 36% RPO' 

Not Applicable 

:s 1 0 K level in asaoci8ted 
••mple&1 I 

<POL 

:s; 20% RSO 

See T oble 111.3 

• 
Cofroctive 

Action 

Evoluote dolo IO< UICIIbility. 

I 

I 
Re~nelyze aqueOUI aampla once. 
Ev8iuote ooil aamplea corwidering 
i~mogeneity. Reanelyzo aqueoue 
eampl.ea if no matrix effoc:ta. 

Evaluete deta for uaeebility. 

Evlluate variability. 

,, 

Evaluate potential IOU'cell; 

Evaluate asaoci•ted d.ta for 
useability. 

Raa,nalyza blank. 

Racalibrata. 

I 
I 

Raar'alyza 

~li?ifg>~p 
co ~ ~- :l c: 1!. 
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-.... ... 
M-

SW8no· ,._, 

E310.1 

• 

P•...-

~-

AD.IIIinity 

M9QADJ6.012 

"'-C-ol 
~ 

lollotrill opiMIMSI 

Matrix epiU dupi:icaw 

IMSOI 

Llib«Mory Caner~ SwnpM 

O.C!II 

Ret.ntfon lima window 

Cahbration chick 

S.tond•y column c:onlifmation 

fteld quaidy control 

Ovphute 

Ltlboratory quekty c:oncrol 

MathodbtMk 

ClllltJrtltion 

C*i.br•tlon~ 

Table 111.2. (page 18 of 27) 

,__ 

,...,ao..,...of 
oginrlm«rix 

lpor20..,... .. ...... -
,...,ao ........ of•oiYon 
mlltrix • 1 w~ • Nlch of 
...,p~oo iolll'..,......lnodoy, 
whid'tltv• it mOte frequent 

'lMthn.,.., 
uUbr.Uon chtct 

Prior ............ 
.wyo;,.""" lpor 
IOo--~od 

£vwy pMitiva Mtaction ~ PQL 

1nwy10fionle~ 

lpor;?Oumplololog;..., 
t'h.Uix or 1 w..._vtt • Nceh of 

a.'r'lpN:I: • ~·ad iln • d•v. 
whic.N¥• ill mor• heq....,. 

pH 4 """ 7 """"'"''" _.....,,o.-p~oo 

Ahet itwtiM c.ubfation 

wltl\pH4ot"""d 

• 

-~ 
S..T-IU 

S..T-UI.~ 

S..T-111.~ 

Column_C_ 
S"cific 

• 16'1l of .... hoiQhl 
of initial ctlibr.Uon 

Not Appicable 

~ 36W. RPO' 

"PQl 

:t 0.1 lfta. of 
UUII YllhJIII 

.:i: 0.1 Lnibl of 

tru1 vah• 

c..-
halt.MIM! d ... lOt \Mibility. 

Ev.......,. dlltl for \MtlbWty. 

hlllulit;• dttl for .... llbillty. 

ldonc.ify aouu. e<atnct 

... -: .. ~··-
- loot good calibfotilft 

-""· 
Roc:llibrate • 

fvalu.et• politive w.ntificldon 

of~·· 

h.,u.st• d•• tor UMibility. 

ldentify .....:1 corteet aC:UOti 

flo~oblripriOfiO 

11mple -*vM. 

Rec.tibrete: cNctt pt1: ~. 

··-"'-""""""'"'. nec.aary. 

Rlic.alilwate • 

"ttC:rJcn!l:O 
I» II>~ 1'0 oc: 
Cl ;- -·3. c:!!!. 
to •• II) o·:::~-· 
ct> c.. c:r :::~ c.-< 
1\J 1: :I .. "tt)!-

""ii~<.>~; 
::n _c: ... .. iD 

jR:::I 0:::1 
wl!!. ¢~ 

• 
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• 
Analytical 

Method 

SW9081~ 

ASTI\It 0422-63' 
ASTI\It 08&4-83' 
ASTI\It 0-2974' 

ASTI\It 0-2434' 
ASTI\It 0-4263', 0-42&4 
SW9046~ 

E310.1" 
ASTI\It 0-4263' 

602.2" 

M9QAD23.032 

Parameter 

Cation oKchango 

copacity ICECI 
PanicM! aize analyaia 
Specific gravity 

Organic content end 
moisture content 
Hydraulic conductivity 

Relative derwity 
Soil pH 
Alkalinity 
Maxim1.m density 

Volatile organic 
compounda'" 

Qu81ity Control 

Chock 

Field quolity control 

• 
Table 111.2. (page 20 of 27) 

Frequency 

Ouplicato lfor aoil pH, alkalinity only) I ;,Ve<y 1 0 field 
umploalooil) 

L8boretory quality contr~ 

Method blank ICECI 
.,atyzed 

Field Quality Control 

Duplicate 

Trip blank 

Equipment lrinutel 
blonk 

Sample bank. blank. 

Ambient blank. 

1 ""'20 umpleo 

1 every 10 01 fewer 
field oompleo lwoterl 

1 per shipping container 
to loborotory 

1 every 10 or fewer 
fiekt aamples collected. 

1 every 10 or fewer 
field aamplea collected. 

1 every 10 01 fewer 
field eamples collected. 

Accept once 
Criterie 

Not opplicoble 

II per SW846 

~ 2&% RPO' 

< 10 x level in 
Dsociated eamptos• 

< 10 x level in 
Gsociated aamplea' 

< 10 x level in 
iisociated eemplea' 

< 10 x level in 
;s.ociatod umpla' 

• 
Corr

1
ective 

Ac1ion 
I 

Evel~ate vat"i8bility. 

Identify aou-ce; correct 
prob~m, reanalyte blank . 

EvalUate data lex 
uoeobility. 

Eval~ate potential aourca; 
evalUate esaociated data 
for ~8bility. 

Evaluate potential eourca; 
evalUate IS8ociated data 
for ~8bility. 

EvaiJate potential eourca; 
evalUate aaociated data 
for use8bility. 

Eval~ate potential aowcoe: 
evaluate aaociated data 
lor u8eobility. 

i 

l~f.f.~i 
m !I! e:o·::t~ 
~3:g::!~~ 
~1!!1\)wiil!;! 

g.t, ~~ 
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Table 111.2. (page 21 of 27} 

Al'ialyucil PliiiriOtif ----0-UifiiY_C_Ontr-- Ftiql..linCY ACCOPfinei ------------------------- Conect1ve 
Method Check Criteria Action 

602.2" 
lcontinuod] 

M9QAD. 

Volotile or;anic 
compound•"" 

labontory Quality Control 

lob<lratory roogent bl.,.. 
lmelhod blonkl 

Laboratory fortified blank 
lblonl< oi><kel 

Calibration 

C-'ibration check 

Matri1c: apike 

Matrik spike 

duplicate 

Surrogate aptko 

Check otanderd 

• 

1 per 10 oampl.., of a 
given mau·bc: 01 1 
whenever a balc:h of aampl.., 
ia pte pared in a day, 
whichever is more frequent 

1 ovory 20 1.1mpleo 
On.tiVlled of a given 
matrix 

6 poin~; when 
calibration check 
criteria e:tCeetlllded 

Once every day or 
every 1 0 aarnpleo, 
whichever ie mOte 
frequent. 

1 every 10 a..,.,pleo 
of a given m•trix: 

I every 10 aompleo 
of • oiven matrix 

Every field and 
laboratory aample 

Once every 10 Of fewer 
oampleo analyzed 

..:;, POl 

80·120'-; 20'- RSO 

< 10 'll> RSO lor 
Cilibration factor. 

• 20 'lE. RPO !tom 
iiiftial response factor 

S.. Toblolll.3 

S.. Toblel11.3 

S.. Tobie 111.3; 
method 602.2 

60·140')!. '"covety 

Identify and correct 
pooblem; reanllyu blonl< 
and -ocioted a.,plee. 

Identify and correct problem 
polor to funher 11mplo 
an.tlyoia. 

Recalibrate. 

Recelibrate. 

Evaluote data for 
... ability. 

EvaJuato data for 
... ability. 

Evaluate data for 
... ability. 

Reanalyze failed 
an.tlyte, 

~ftifff~ 
IQ. lit s. !l c: !!. 

.. !!! 6'::ll-· 
~ o' ::llc...;t 
1\)::!::::1•• Jl).!> 
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Analyticel 

Method 

• 
602.2" (continued) 

CLP SOW'" 
Modification B 

M9QAD36.032 

Parameter 

Volatile Orgnc 
Compourda" 

Metala, CN• 

Quality Control 

Check 

low klvel check 

Laboretory control 
a am pte 

Retention time window• 

Secondary column 

confirmetion 

Field quality control 

Duplicate 

Equipment (linsate) 
blank 

laboratory quality control 

Initial ...:J continuing 
calib,.tion blanka UCB. 
CCBI 

- ICP, mercury, cy1nide 

•• 
Table 111.2. (page 22 of 27) 

Frequency 

Once per week. 

Once every 20 or fewer 
umple _,.yted. 

When new coll.nln 
installed and aa 
~ 

£very positive 

detection 2: POL 

1 every 1 0 or fewer 
fiekt samples (water) 

1 every 1 0 or fewer 
field aampla (water) 

After every ICV and 
CCV or 10" or every 
2 hOU'B, whichever is 
more frequent 

Acceptance 
Critori1 

60·140" recovery 

80-120";50 s 30" 
ol reault. 

:t: 0.1 minutes 

Not Applicable 

s 26% RPO' 

s 10 IC level in 
auoci1ted aamplea' 

s IDL 

Corrective 

Action 

I 
Identify 8nd correct 

Pf~; reaMiyze 
check for the I ailed 
analytea. 

i 

Reanalv•• LCS lor 
failed ~ytea. 

Identify IOUICO, 

correct 'problem. 

Eva,uate p~itive 
idemification of 
analyto: 

Evaluate data for 
uaeabilitv. 

• 

EvaluatG potential aourcea, 
eveluat8 .. ociated data 
for l.Be;t>ilitv. 

Correct
1
prob6em; 

recelibr.te; reanalyze 
P,ecedir1g 10 a am plea 
or oil aince l .. t 
good bl~. 

lif:Jf~ 
t.> 0 :J 11~ 
~~:J··.,~ 
.... :J~(.)ii)lil 
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""-lytical 
Method 

CLP SOW'" 
Modification 8 
leontinuodl 

M9QAD2. 

Par..neter 

Motola, CN' 

Table 111.2. (page 23 of 27} 

Quality Control 
Check 

• graphite AA 

Prepwallon blank (PSI 

Leoretory control sample 
(LCSI 

lnAtial calibration 
vetification otd. (ICVI 
and continuing celibntion 
verification otd. (CCVI 

·ICP, morc .. y, cyanide 

·Graphite AA 

Ltn~ut range c::hec::k •t•nderd 
!CAl, CRAJ!for ICP and AA only! 

• 

Frequenc:y 

Ono avery li aampla 

Ono every nmple 
defi"ery a<- or 
bateh of 10 ..,,1.,., 
whichever il: more 
frequent. 

One every •ample 
deUvery group or 
batch of 10 oampl.,, 
whichever is more 
frequent. 

Per CLPSOW 

Initially ICV, and 

CCV every 6 "'"'"'"' 

PorCLP SOW 

Acceptii'\Ce 
Crite<ia 

11: IOL 

.!:.CRDL 

86· 1 1 6 'j(, rocovory 

Per CLP SOW 

90·1 10% recovery 

Not eotabliahed 

Corrective 
Adi .... 

Correct problem; 
recfllibtate; reanalne 
prececlino li aampla or 
fllleince lat 
good blonk. 

If .. mpl<t reaultll 
< 10 x CROL. but 
> CROL. rediQeat and 
reanfllno. 

Correct problem; 
redigeat and reanalyze 
-ociated aamplea. 

See CLP SOW. 

See CLP SOW. 

None. 

lil~~p 
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• • 
Table 111.2. (page 24 of 27) 

Antlyticll Patameter Quality Control frequency 
Method Chock 

CLP SOW" Metolo, CN" Interference check PerCLP SOW 
Modification B oomple (ICSI llor ICP <Kiyl 
(continued I 

ICP Serial dilution Per CLP SOW 
Ill (lor ICP <Kiyl 

Spike sample One every group of 
(51 oompleo of IOimilar 

matrix, concentration, 
aample delivery group 
or botch of 1 0 eompleo, 
whichever ia more 
hequent 

Semple duplicote (01 One every group of 
(eample replicate) • .,p~e~: of aimilar 

matrix, concentration, 
sample delivery group, 
or botch of 10 oompleo, 
whichever ia more 
frequent 

Melhod atd. eddition Per CLP SOW 
IMSAI, O#'AA or4y 

Linear range analyeia Per CLP SOW 
(LRAJ (lor ICP <KiyJ 

lnterelement correction. Once per year or 
(lor ICP or4yl when iretr...-,ent 

ia .:jjusted 

M9QAD23.032 

; 
Acceptance I 

Criteria I 
I 

Per CLP SOW I 

I 
Per CLP SOW I 

86·116 'll> recovery 
80·120 'll> recovery 
Hg,Cn 

10% RPD or 
< IDL difference 
16% RPD Hg, Cn 

PerCLP SOW 

Per CLP SOW 

CLP SOW 

Corrective 
ActiO:., 

I 

See CLP SOW. 

I 
See CLP SOW. 

I 
EvalUate data tor 
LU.bility. 

I 
I 
I 
I 
I 

Evah.iato d1ta tor 
uoeobility. 

I 

I 
I 

See CLP SOW. 

I 
I 

See CLP SOW. 

I 
See CLP SOW 

• 
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Anelytical 
Method 

CLP sow· 
Modification C 

M9QAD23.032 

• 

Parameter 

l«lthanK:fa 

Qu.lity Control 
Chock 

Field quality control 

Ouplicote 

Equipment (rinsate) bl-· 
laboratory quality control 

Initial and continuing 
calibration blenka 
IICB, CCBI 

Proporotion blonk (PSI 

Table 111.2. (page 25 of 27) 

Frequency 

1 every 10 or fewer 
field ..,.,p1ee twoterl 
1 every 1 0 or fewer 
field ownplee (ooill 

1 every 10 or 
fewer field 
oempleo (woterl 

Alter every ICV -
CCV or 10'11> or every 
2 houn1, whichever ia 
mOte frequent 

1 per 10 a.-nples of a given 
matrix or 1 whenever a batch of 
aampla ia ptepared in 1 day. 
whichever rs more frequent 

laboratory control aample(lCS) 1 per group of samples 
in a delivery grCHJP or 
batch. whichever is more 
frequent 

Initial ca.libration 
vorilicotion aid (ICVI 

Continuing calibration 
verification aid (CCVI 

linear range check. standard 
ICRI, CRAI 

Interference check sample 
IICSI 

• 

CLP SOW 

CLP SOW 

CLP SOW 

Sample twice per 8-hour 
lhift, or II begiming 
8lld end of analyaia run, 
whichever is more frequent 

Acceptance 
Criteria 

~ 26'11> RPO' 

Not Applic.t>le 

< 1 0 x level in oaociated ;-..,..plea I 

~CRDL 

~CRDL 

80·1 20 '!Eo recovery 

CLP SOW 

CLP SOW 

Not establtehod 

.!.. 20'11> of true voluo 

Corrective 
Action 

Evoluote dolo lor ..eobility. 

Evaluate variability. 

Evaluate potential aowcee; 
ev81uate ... ociated d.ta tor 
useability. 

Correct ptoblem; rocalibrlto; 
reonalyze preceding 10 
umples or oil oince loot 
good blank. 

II a ample results < 10 x 
CROL, but > CROL, redigeot 
and reanalyze. 

Correct problem; redigest 8lld 
reanalyze associated aample:l. 

See CLP SOW. 

See CLP SOW. 

None. 

Correct ptoblem; rocalibrlte 
reanalyze ••mples Iince r ... 
good ICS. 
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• 
Anolyticol 
Method 

SW8290~ 

Parameter 

PCDD' 

PC OF" 
2,3, 7 ,B.TCDD 
2,3, 7 ,8, TCDF 

2,3,7 ,8· TCOD · tetfacNorodibenzo-p-dioxin 
2,3,7,9·TCDF · touacNorodibeNollA'an 
PCDD • p~vcNorinatod dibervo-p-dioxin 
PCDF • polychlorinoted dibon>olurori 
RPD • relative percent difference 

M9QAD36.032 

Quality Control 
Chock 

field Quality Control 

Duplicate 

Equipment (rinaate) bt...W. 

laboratory Ouatity Control 

Method blonk 

Matrix •pike 

Matrix apike duplicate 

Tuning criteria 

Celibration 

Internal atlndard 

Column performance 
check aolution 

Continuing 
calibration check 

• 
Table 111.2. (page 268 of 27) 

frequency 

1 every 10 or fewer fiekt eamplea 

1 every 20 or fewer fiekt aamplea 

1 per 20 .. mpleo "' 
fewer of given matrix 

1 per 20 .. mplea or 
fewer of a given matrix 

1 per 20 aamplea or 
fewer of given matrix 

Begii'Vling and end of each 1 2 hr 
period or ahift whichever ia 
more frequent 

Initial 6 point 

Every sample 

Begii'Y\ing of each 1 2-hour 
period and every calibration 

Beoiming oncl end of 
each 12-holA' period 

Acceptance 
Criteria 

Not opplicol>le 

:s; 10 x level in 
aaociatod aamplea 

date for usability. 
I 
I 

.. I" . I I s quantttaUon 1m1t orj 
oil ioomero except OCDD/OCDF 
onc1 HpCDD/HpCDF. l 
OCDD/OCDF oncl HpCOD/HpCDF 
must be :s; 3 Of qu.-rtit.tion limit 

See Table 111.3 

See Table 111.3 

Per SW8290 

Per SWB290 

40'111 · 136'111 recovery 
of initial .tWM:t•d 

Per SW8290 

Per SW8280 

I 

I 

I 

I 

Corrective 
Action 

I 

Evai,uato v•iability. 

Evaluete potentiel 
..,..c;ea. 
Eveluate associelod 

• 

I 
I. 

nve:sugate source and 
correct. 

I 
I 

Eveluete data for 
.. obility. 

I 

' Evaluate data for 
... ~ility. 

Correct problem; relnelyze 
required atM"'darde; recelibrate 
if neeesaery 

Recalibrate before 
umPie -*v•i•. 

! 
PerfOrm carbon column cleanup; 
if .tiil not within criterie, 
evel~te il"'ltrument and cOfroct. 

Identify IOlA'ce end correct. 

Identify aource and correct. 
Recelibrate if aource not found 
M"'d ~orrectod. 

l~IW.f~ 
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Analytic~ 

Method 

ClPSOW' 
Modification c 

M9QAD2. 

Par•metet 

Lonthonidool 
(continued I 

Quality Control 
Chock 

1CP SeriAl di1ution 
(LI 

Spik• .. mplo lSI 

Sample dup. 101 
taamp\e rep•lca,e) 

Ltnear range anelvsle 
ILRAI for ICP 

lnttrelc:mcm c:orrcc«ions 
for ICP 
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frequency 

1 per gr"'4> ot umpleo 
of a gtveo matrix, 
conc:entrotion, Ot each 
dehvory group, wwhtchovet 
is more freq~n-c 

1 per gr"'4> of eamplea 
of 1 given matrix, 
concentration, or ••mpl4 
delivery gr"'4>, whichever 
it m<Me freQ~..Jent 

1 per group of aompl"" 
ol I given MltriK, 
concentr•tion. Of e.tmpl-e 
deh"¥ery Qroup, whichevet 
t. mOte f,.q,uent 

CLP SOW 

Once per year or when 
instrument o<lj..-to<l 

Ac:ceptanc:o 
Crlte-ril 

If rend .. > 60 X IDL 
..!. 10" dilt8f0r>Ce 

76-126'!1. Recovery 

If ruulto > 6 x CROL; 
+ 20'11. RPo 
ifrnulto < 6 x CRDL; 
.±. CROL-

ClP SOW 

CLP SOW 

Corrective 
Action 

Evaluate dolo f« UMiblUty. 

Evaluate dolt f« ....,ability. 

Evaluate data for .-ability. 

Roonalyzo. 

CLP SOW. 
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Table 111.2. (page 27 of 27) I 
• A aampkt b•nk blank monitora tor VOCa potentiaUy praent in the aurroundino environment where aamples ere commo,.y handled before ahipment. The blar* ~ ptep•ed with orgftc-hae 
deionized. water in a ample vi .. a, c~ped with no tK&ble:e, and placed in the de:aned location d-..ing Nl'f\ple hWidling. j 
'"The Rad,ochemiotry ol Plutoni..n,' G.H. Coleman, NA5-N5-3068, Notionol Acedemy ol Sciencea, September 1966, oncl "The Radiochemistry ol Uranium,' NA5-N5-3060,.Notionol 
Acedemy of Sciences, March 1 96 2. 
•·rho R~iochemi•uv of ThoriL.m,· E.K. Hyde, NAS..Ns-3004, Nationel Academy of Sciencea, Janu•v 1960. 
••stendard Test Methode tor Redium in Water, • A.STM, lates1 veraion. 
rro be ptepated for ••mplirQ locatiorw without dedicated • .,piing equipment. 
•Prococh.•n according to •environmental Redioactivity Laboratory lntercompariaon Studia Progrllll,• U.S. EPA. EPA-600/4·81..004. 
'"!,;,proved Evoluotion ol Environment.l Radiochemicol ,,_gonic Solid Matrix Replicate Prec:islon: Normalized Range Analyoio Revisited, • J.W. Dillard oncl R.E. Gladd, 36th Annual 

Conference on Sioasaay, Analytical, and Environmentel Radiochemiatry. Oakridge, TN., 1880. 
•·Prescribed Procedurea for M.eesu-ement of Redioacti..,;ty in OrintOng Watet,• U.S. EPA, EPA..e00/4-80.()32, latest version. 
'NO 9900 VAXNMS Spectroscopy Applicotion Pock- Uoer'o Monuol 109.()1961, Nuclear Ooro, Inc., Schouumberg, ll. August 1988. 
'CoUnted twice on different detoctora. 
•USEPA Controctloborotory Program Stotemem ol Work lor Orgonic Anolyoio, Document No. OLM01.8, August 1991. 
'Target Compound litt. 
1For methylene chlotide, acetone, toluene, or 2·butanono. 
""Teat Methodo lor Evaluating Solid Ware, Phyoicoi/Chomicol Methods,· SW·846, U.S.EPA, December 1987 or moot recent version. 
~u:SEPA Contract taborarory Program Starernenr of Wort for Inorganic Anafyaie, OocUT\ent No. ILM03.0, Merch 1890. 
"Target Analyle list. 
•Graphite fu-nace atomic absorption. 
'"Methods lor Chemical Anolyoio ol Water onc1 Wooteo," U.S. EPA. EPA-600/4·79.020, roviaed Morch 1993. 
'Soil ord Rock; Oimenoion Stone, Geosynthotico Vol. 4.08. 1991 Atn.sol Book ol ASTM Stondords Section 4 "Conottuction." 
'USATHAMA Methodo lor lon N•ttoexplooiveo in Water by HPLC, oncl Nitroexplosiveo in Soils by HPLC. I 
'AII

1
field qualitv cont,ol eamplea aa:aociatod with • batch of aamplea will be evalulted a 1 U'11ic. Ttv. cricerion ia designed for eveluatino an i1olaced quality conttol aampkt and doe. not t.U 

intO account the interdependenci.n of quality control reaultl. Corrective aaions will be tMen at llllevela of detection in the blank lamplea associated with field aempling. ~he criterion ipplia! 
only if there is 1 positive detection of the eame compo!Sid in associated sam plea. AU data will be evaluated on a case-by-case beie; therefore, this criterion mey not be applicable at tima 1 

(e.g., reported levels neer detection limit). I 1 

~·Manual for the Certification of laboratorie. Analyzing Orif"'k.ing Water,• EPA/670/9·801008. Reviaion 2.0 to Method 602.2. U.S. EPA. i 
"For analyeit of residential well eampln. I 
"Arsenic, aelenil)I'Tl, cadmium, leed, antimony, and thallil.WTl will be analyzed by graphite flxn.ce atomic absorption. Zeeman background correction will be used. Deuterium background 
correction may be used for lead and entimony inatead of Zeeman background correction. I ' 
•·rho Radiochemistry of Bariln1, Calcium, and Strontiu-n,• O.N. Sunderman and O.W. Townley, NAS-NS.J010. National Academy of Science&, January 1960. I 
~·oetermination of Sttontium-89 and -90 1n Soil with Total Sampkt Oecompo.ition, • 0.8. Mertin, Analyticel Chemistry, October 1879. 
'·Procedures for Determination of Stable Ektmenta and Radionuclides in Environmental Samples, • Pl.blic Health Service Publication 999-RH-10. January 1966 . 
... EML Procedures Manuel, • HASL-300, Enviro~VT~entel Measurements Laboratory, U.S. Oepertment of Energy, 27th Edition. I 
'4-Miuotoluene end 4-neuobUiene witl be used for the .... rogete. 
1 P~OO'a end PCOF's ahall include each 2378-COO/COF cougeners, as well u totel homolog concent:ratione for tetra lhrough oct•CDO/COF. 
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ANALYTICAL 
METHOD 

8021 

Volatile 
Orglll"''ic 
Compound• 

SWBOJO 

NA · Not Applicable 

M90AD23.033 

• 

Table 111.3. Laboratory Control Limits for Matrix Spikes, Matrix Spike Duplicates, and Surrogate Spikes: 

SPIKING 
COMPOUNDS 

Matrix Spike"ll.CS 

Bromodichloromethane 

Bromoform 
C•bon tetrachloride 
Chloroform 
Dibromochloromethene 
1,4~Dichlorobenzene 

1, 2·0ichloroethane 
1, 1-0ichloroethene 
1,1 ,1· Trichloroethane 
Trichloroethene 

Vinyl chloride 

Benzene 

Surrogate• 

Bromochloromethane 

Fluorobenzene 
1,4-dicNorobutane 
2-bromo-l cNoropropane 

Matrix Spike•11.cs 

Acrylonitrile 

Ac.etonitrite 

Surface Water /Groundwater and Soil/Sediment Samples 

SPIKE CONCENTRATION 

Weter 

(l.og/1.1 

30 
30 
30 
30 

Soil 

(IJQJkGI" 

30 
30 
30 
30 

NA 
NA 

ADVISORY LIMITS 

Percent Recovery I 'If> I' 

Water Soil 

42·172 60·140 
13·169 60·140 
43·143 60·140 
49-133 60·140 
24·191 60·140 
42·143 60-140 
61-147 60·140 
26·187 80·140 
41-138 60·140 
36·148 60·140 
26·163 60·140 
39-160 60·140 

68·117 70·130 
48-120 70-130 
60-140 60·140 
60·140 60-140 

70·136 NA 

70·136 NA 

• 

Reletive Percent Difference l'lf>l 

Water Soil 

s16 s30 
S16 S30 
s16 s30 
s16 s30 
s16 s30 
s16 s30 
s16 s30 
s16 $30 
S16 s30 
s16 s30 
s16 s30 
s16 s30 

$ 16 s30 
$ 16 s30 
$ 16 s16 
$ 16 s16 

$ 16 NA 
s 16 NA 

~~~~-~i 
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ANAl. YTICAI. 
METHOD 

CLP SOW 
Pee1icideaJ 
PCBo 

CLP SOW 
Volatile 

Organic 

Compound• 

NA • Not Applicable 

M90AD23.033 

SPIKING 
COMPOUNDS 

Matrix Spike/l.CS 

lindane 
Heptechlor 
Ak:lrin 
Dieldrin 
Endrin 
4,4'-DOT 

Surrogate 

Tetrachloro·m·xylene 

Decachlorobiphanyl 

Matrix Spik !!/\. C S 

1,1·DCE 
Trichloroethene 

Benzene 

Toluene 
Chlorobenzane 

s~rogatn 

Toluene-dB 
4·8romo-fluorobenzene 
1,2-Dichl0foerhone-d4 

SPIKE CONCENTRATION 

Water 

(pg/1.1 

per CLP SOW 
per CLP SOW 

per CLP SOW 
per CLP SOW 

per CLP SOW 

Soil 

IPil/1411' 

per CLP SOW 
per CLP SOW 

per CLP SOW 
per CLP SOW 
per CLP SOW 

• 
Table 111.3. (page 2 of 5) 

ADVISORY LIMITS 

Percent R.ocovery I 'l6 I' 

Water Soil 

68-123 48-127 

40-131 36-130 
40-120 34-132 
62-128 31-134 

68-121 42-139 
38-127 23·134 

80-160 80-160 
80-160 80·160 

81-146 68-172 
71-120 82-137 
76-127 88-142 
78-126 69-139 
76-130 80-133 

88-110 84-138 
88-116 68-113 

78-114 70-121 

I 
Ael•tive rercent Difference f'J6l 

I 

Water 1 Soil 

S16 s6o 

S20 s~l 
s22 S43 

siB s38 
I 

s21 I s46 
s27 

I 
s60 I 

I 

' I 
I 

NA I NA 
NA 

I 
NA 

I 

S14 I s~2 
sl4 s24 

s11 s21 
S13 s'21 

S13 s21 
I 
i 

NA I NA 

NA I NA 

NA I NA 

! 
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ANALYTICAL SPIKING SPIKE CONCENTRATION 
METHOD COMPOUNDS 

Water Soil 

(pgill (pg/kgl' 

CLP SOW Mtlrix Spike/lCS 
Semivotatfle 
Organic Phe .... l . . 
Compound• 2-Chlorophenol . . 

1 .• ·Oichla<ob<lnzene . . 
N·nilrooo-di·n-propyl· . . 

amine 
1,2,4-Ttichlorobenzene . . 
4-Chloro-3-methylphenol . . 
Acenaphthene . . 
4.-Niuophoenol . . 
2,4,.DiNtrotoluene . . 
Pentachlorophenol . . 
Pyrene . . 
SuttOQttes 

---~~ 

Njtrobenzene~d6 per ClP SOW per ClP SOW 
2·Fiuorobiphenyl per CLP SOW per CLP SOW 
p- T erphenyl-<1 14 per CLP SOW per ClP SOW 
Phenol-<16 per CLP SOW per ClP SOW 
2·Fiuoropheno1 per CLP SOW per ClP SOW 
2,4 ,6-Ttibromophenol per CLP SOW per CLP SOW 
2·Chlorophenot--d4 per CLP SOW per CLP SOW 
1, 2 ·Dicholorol><!nzene-<14 per CLP SOW per CLP SOW 

NA ·Nor Applicoble 

M90A023.033 

• 

Table 111.3. (page 3 of 5) 

ADVISORY LIMITS 

Pet<>Ot'll ReCOVet'f ~~·· 

Watet Soil 

12·110 26-90 
27·123 26·102 
31:Hl7 28·104 
41-116 41·126 

39·98 38·107 
23·97 28·103 
48·118 31-137 
10·80 11·114 
24-86 28·89 
8-103 17·109 
28·127 36-142 

36·114 23·120 
43-118 30·116 
33·141 18·137 
10·110 24·113 
21-110 26·121 
10-123 19·122 
33·110 20·130 
16·110 20·130 

• 

Relotive Per...,nt Difference ('Mol 

Water Soil 

s42 s36 
S40 s60 
S28 s27 
s3B S38 

s28 s23 
s42 s33 
s31 s18 
s6o s60 
s31l s47 
s6o s47 
s31 s38 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

lli?f.fll~~ 
• !if e.g·;:, ::a: 
~ 0;:) Q.-c 

~f;~i¥f 
9-o .?- ... 
-iil o! !; ~a 

;:) to"D e. . 0 

• 
n 
~i¥ 
~;:) 



• 
ANALYnCAL SPIKING SPIKE CONCENTRATION 
METHOD COMPOUNDS 

Wat• Soil 

lllgl\.1 lllglkgl' 

602.2 Matri• Spikei\.CS 
Volatile ---
Organic 1,1. 1-Trichloroethane 0.1·6 NA 
CompoUnd• 1. I ,2,2· Toctrachloroethone 0.1·6 NA 

1, 1 ·Dichloroethene 0.1·6 NA 
1,2·0ichloroethane 0.1·6 NA 
BeNe no 0.1·6 NA 
Bromodichloromethane 0.1·6 NA 
Bromoform 0.1·6 NA 
Chlorobenzene 0.1·6 NA 
Ci,..l,J·Dichloropropeno 0.1·6 NA 
Ethylbenzono 0.1·6 NA 
Tetr•chloroethene 0.1·6 NA 
Toluene 0.1·6 NA 
Tflln.-1. 2·0ichloroothene 0.1·6 NA 
Tran•1. J·Dichloropropene 0.1·6 NA 
T richJor orethene 0.1·6 NA 
Xytenea ftotaU 0.1·6 NA 

-~-·-······· 

Surrogates 

--
fluorobenzene 10 NA 
1·ChJoro--2·8romopropane 10 NA 

NA • Not Applicable 

M9QAD23.033 

• 
Table 111.3. (page 4 of 5) 

ADVISORY liMITS 

Perunt Recov"'Y 1"1' 

Water Soil 

80·120 NA 
8CH20 NA 

80·120 NA 
80·120 NA 
80·120 NA 
80·120 NA 
80·120 NA 
80·120 NA 
80·120 NA 
80-120 NA 
80·120 NA 
80·120 NA 
80·120 NA 
80·120 NA 
80·120 NA 
80·120 NA 

S0-120' NA 
80·120' NA 

I 
Relative Per""nt Dilforenc4 1"1 

I 
Water I Soil 

20'll> NA 
20'll> NA 
20'll> NA 
20" NA 
20'll> 

I 
NA 

20'll> NA 
20'll> I NA 
20'll> I NA 
20'll> I NA 
20'll> I NA 
20'll> I NA 

20" I NA 
20'll> NA 

20" 

I 
NA 

20'll> NA 
20'll> I NA 

I 
I 

20" ! NA 
20'll> NA 

• 
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Table 111.3. (page 5 of 5) 

ANALYTICAL SPIKING SPIKE CONCENTRATION ADVISORY LIMITS 
METHOD COMPOUNDS 

Wauw Soil Percent Recovery '"''' Rolotive Percent Diff"'ence I"' I 

(pglll (mg/kG) Watet Soil Water Soil 

SW8330 Matrix SpikeJLCs- (low conc.emrationl 
Exploeiva 

ADX 11.8 N/A 62·87 N/A 32 N/A 
1,3,6·TNB 28 N/A 86·100' N/A 18 N/A 
2,4,6·TNT 6.8 N/A 78·102 N/A 28 N/A 
2,6-0NT 1.0 N/A 66·102 N/A 46 N/A 
2,4·DNT 0.8 N/A 74·98 N/A 31 N/A 

Matri• Spike/LCS" (high concentrotionl 

-----
RDX 68 22 48·71 40-160 18 30 
1,3,6·TNB 140 13 86·108 40-180 20 30 
2,4,8-TNT 28 13 83-104 40-180 18 30 
2,8·DNT 6.0 13 74-86 40-180 18 30 
2,4-0NT 4.0 3.0 77-100 40-180 20 30 

Surrogate 

--------
4-Nitrotoluene" 4.0 26 60-160 60-160 NA NA 
4-Nitrobutene"' 4.0 26 60-160 60-160 NA NA 

pg/l nglkG 

SW8290 2,3, 7 ,8-TCDD 200 20 60-140 60-140 ot60 %60 
2.3. 7 ,8· TCDF 200 20 80-140 80-140 %60 %60 
1,2,3,7,8-PeCDD 1000 100 60-140 80-140 %60 %60 
1,2,3,7.8-PeCOF 1000 100 80-140 80-140 ot60 ±60 
1,2,3,6,7 ,B·H•CDD 1000 100 80-140 60-140 %60 ±60 
1,2,3,4, 7 ,B·H•CDF 1000 100 80-140 80-140 %60 %60 
1,2,3,4,6, 7 ,8-HpCOD 1000 100 60-140 60-140 %60 %60 

~lii'i~~f> 1,2,3,4,6, 7 ,8-HpCOF 1000 100 60-140 60-140 %60 ±60 '&«DS.!lcl!!. 1,2,3,4,6,6, 7,8-0CDD 2000 200 60-140 60-140 %60 ±60 •• II> (5'::::1-· 
1,2,3,4,6,6, 7 ,8·0CDF 2000 200 60-140 60·140 %60 ±60 t'- c;· ::I o.-< 

c::::~ .. .,~ 
213 1 7 18-TCOD · tettechlorodibenzo-e:;dioxin --.I::::J~wii> 

CD ::::lc 
2

1
3

1
7

1
8-TCDF- tetrechloroibeNoturln -:n .:--- ... 

1 12 13 17 18-PeCOO • ~ntachlorodibeNo-e;-dio•in :8::::1 0~ 
112131 7,B·PeCDF- E!!:ntochlorodibenzof .. on 

Coli!!. !=i 
112 1316 17 18-HxCOO · hexechlorodibenzo-~ioxin co"tl 
1

1
2

1
3

1
4

1
7

1
8-HxCOF- hexechlorodibenzof ... an ~-

1 .2.3,4.6, 7 .8-HpCDO - hepuchlorodibenzo-p=dio•in -·CD 
iD!l 

1121314 181 7 1B·HeCDF - heetochlorodibenzofuron 

~i? 1121314 16 18 1 71B·OCDD- ocuchlorodibenzo-l!:!!ioKin 
1,2,3,4,6,8, 7,B·OCDF · ocuchlorodibenzol .. on ~::I 

.u 
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Table 111.3. (page 5a of 5) 

aPercent recovery limita for water are thoee eatabtiahed in SW848. The control limits for aotl matrix apikea ~ ..,.rogatea and fOf preciaion are project-atabelehed lldvleory lmlr. until 
enough data Pointa ere generated to develop control cheru. 

'Spike amoll'lt ia fCM' low concentration aoHa. 
•controllimita for aample matri)( spikes have not been determined. These recoveries are based on blank epikea. ActuW recoveries may vary. 

•control lim ita: have not bee. n eaubliahed f01 aolid mMricea. These limits ere .project-at:lllbllahed advt.ory lmlr. for date evWuation JM.IPOSM and not fCH' vWidation ~ will be used until!' contr~ 
charta have been developed. 

8Matrix apike recoveriea are ~visory limita only. 
"Actual epiking concentration may change due to performance of method validation. 4-nitrobutene ia a propoeed .... rogate and may be changed to 1 different compound depending on performance date. 
•S.-nple will be eptked 1t 1 concentration at leat 26" above the eample concentration, unless the concentration ia lea than the detection limit, where the apike concentration will be 2 to 6 tima 
the method detection limit. I 

I 
NA - Not Applicoblo 

Note: Recove,riee m1y very depending upon eample metriK. These recoveries ere based on Uling reaoent weter. 
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standards, surrogate spikes of all samples, laboratory control samples, and matrix spikes of selected 

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: 

where 

% Recovery == (SSR-SR) x 100% 
SA 

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, i.e., 100 (X-T)fT. 

Tables 111.2 and 111.3 summarize the frequency and acceptance criteria for the accuracy quality control 

checks for soil/sediment and groundwater /surface water analyses. For those analyses performed according 

to the procedures in the CLP, goals for accuracy are established in the CLP Statement of Work. Accuracy 

goals for other analyses are based on established laboratory control limits and guidance in the analytical 

methods. 

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

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

analyzed for volatile organic compounds to check for cross-contamination or contamination from ambient 

conditions that might occur during sample shipping and storage. Method blanks are performed as part of 

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

blanks and ambient blanks monitor for potential volatile organic contaminants 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. 

M90AD23.W03 
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3.2.1. Definition 

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

under prescribedsimilarcondffions. Precision isexpressed as a Standard deviation among a group of 

measurements or as a relative percent difference 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, dissolved oxygen, oxidation-reduction potential, and temperature will be measured 

with duplicate sample analysis for every 10 or fewer samples collected. During purging of monitor wells, 

specific conductance and pH measurements are performed on a continual basis, until the purge is complete 

and the measurements remain stable (within 10%); therefore, duplicate sample readings are not necessary 

to determine precision during purging of monitor wells. For measurements of combustible gas and organic 

vapor, precision will be assessed by analyzing the calibration standard a second time. A duplicate 

measurement of the water level for each well will also be performed. A replicate measurement will be made 

for every 10 measurements for low-energy gamma radiation and alpha surface contamination. Table 111.1 

summarizes the acceptance criteria for duplicate measurements, usually in terms of relative percent 

difference (RPD). RPD Is defined as 

RPD = C1-C2 x 100% 
(C1+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 Laboratory Measurements 

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

andjor 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 

M9QAD23.W03 
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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 criteria are based on CLP 

guidance, where available, and best technical judgement. 

3.3. COMPLETENESS 

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 (expressed as quantitation limits in 

Tables Vl.1 and Vl.2), sample holding times, the number of sample points sampled, and the other analytical 

requirements listed on Tables 111.1 through 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 through 
111.3). 

- The number of sample analyses that meet accuracy criteria (on Tables 111.2 through 
111.3). 

- The number of sample analyses that meet calibration and tuni11g criteria (on Table 
111.2). 

- The number of sample analyses with reported quantitation limits at or below the 
required limits (Tables Vl.1 and Vl.2). 

- 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, 
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if 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-colle-c:tlon 

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 

completeness goal for each Individual laboratory analyses Is 95%. For critical data points, consisting of 

background samples and residential well samples, the completeness goal for sample collection and analysis 

is 100%. If access to a residential well is denied, or if a well Is found to be dry or has been destroyed, the 

completeness of critical data points will be affected. If data collection for the critical data points cannot be 

accomplished after all reasonable attempts have been made, then the scope of work for the particular focus 

of Investigation will be reevaluated. 

• 

• 

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

.measurements, and laboratory analyses. Completeness will be calculated on a routine basis (e.g., monthly) 

during sample collection and analysis by the Quality Assurance Manager or her designee. 

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 (included in Appendix A) 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. Field sampling locations 

(i.e., background samples, spatial distributions, sample population statistics, etc.) have been identified by 

evaluating all available site information. The rationale for the sample locations are described in the Operable 

Unit 9 Work Plan. - - - - - - - - - - -
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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, by expressing results in comparable concentration units 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 analytical 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 

__________ S=--a-1'1!~'!_ Colle«!!ion"":'----- _______ _ 

• 

• 

Completeness Number of samole points samoled x 100% 
Number of sample points planned 

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

Completeness Number of sample points sampled x 100% 
Number of sample points planned 

Laboratory Analyses (Calculated for each analysis) a. b: 

· Total Completeness (%) Number of ''valid"c data points x 1 00% 
(for a given laboratory analysis) Number of data points collected 

8Piease 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. 

c"Valid• data is data which has been determined usable from data validation and evaluation of qualified 
results . 
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The Operable Unit 9 investigation will follow standard operating procedures (SOPs) in performing 

-environmental sampling and-other-specific field activities: -Activities that will-be performed as part of the- --

investigation include the sampling of surface water and groundwater; surface and subsurface soils; and 

sediments. Additional activities to be performed include water level measurements. drilling and logging, and 

-----~----health-and safety-screening;-These-activities are discussed-in detail-in-the-Operable-Unit 9-F-ield-Sampling--~-----

Plan (FSP) and the Operable Unit 9 Work Plan. However, the procedures for these activities will be 

summarized in this section as part of the quality assurance plan for the investigations. The SOPs developed 

for the Mound PlantER Program that will be followed are listed in Table IV.1 and are provided in Appendix 

A of this OAPP. It should be noted that the Mound PlantER Program SOPs have been revised in response 

to comments from both EPA Region V and Ohio EPA. 

4.1. GENERAL PROCEDURES FOR SAMPLING 

General procedures for all sampling activities address instructions to field personnel; sample control and 

documentation; sample containers; handling, packaging, and shipping of samples; and equipment 

• decontamination. 

• 

4.1.1. Instructions to Field Personnel 

Prior to the beginning of each type of sampling event. the field manager will meet with the assigned 

sampling personnel and review the purpose and objectives of the event. This meeting will provide final 

clarification of the sampling event details. Topics of review and discussion will include items such as 

sampling locations, types of samples to be collected, number of samples collected. sample numbering, 

preservation requirements, parameter(s) to be analyzed, sampling procedures. equipment decontamination 

procedures. and chain-of-custody requirements. Mound Plant ER Program SOP 1.1, General Instructions 

for Field Personnel (included in Appendix A). provides the procedures for instructions to field personnel. 

4.1.2. Sample Control and Documentation 

The steps required for sample control, sample identification, data recording, and chain-of-custody 

documentation are defined in Mound Plant ER Program SOP 1.3. Sample Control and Documentation 

(included in Appendix A). Examples of completed documentation and labels for environmental samples are 

presen-ted in this SOP. - - - - -
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Effective Revision 
S~iQn 1 - Gen§!£.1 D§!t!i! Nymb§r Puroose 

1.1 General Instructions March 1992 2 To provide field personnel with 
for Field Personnel instructions regarding activities 

to be performed before. during, 
and after field investigations. 

1.3 Sample Control and March 1992 To define the steps necessary for 
Documentation sample control and identification, 

data recording, and chain-of-
custody documentation. 

1.4 Sample Containers and March 1993 3 To provide guidance in the 
Preservation selection and preservation of 

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. 

1.5 Guide to the Handling, January 1993 2 To provide a general guide for 
Packaging, and Shipping packaging and shipping samples 
of 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. 

1.6 General Equipment March 1992 2 To describe methods for the 
Decontamination decontamination of field 

equipment potentially 
contaminated during 
sample collection. 

1.8 Personnel Decontamination March 1992 To describe the equipment and 
--Level D Protection procedures required for the 

decontamination of persons who 
have performed field activities in 
Level D protective clothing. 

1.9 Personnel Decontamination March 1992 To describe the equipment and 
--Level C Protection procedures required for the 

decontamination of persons who 
have performed field activities in 
Level C protective clothing. 

1.10 Personnel Decontamination January 1991 0 To describe the equipment and 
--Level B Protection procedures required for 

decontamination of persons who 
have performed field activities in 
Level 8 protective clothing. 

1.15 Guide to Waste Management February 1993 2 To provide a general guide for the • management of investigation-derived 
materials at the Mound Plant. 
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• TableiV.1. (page 2 oil) 

Effective Revision 
Secttan 2 • Will!U: Sammlng Dill§ t!umtu:r Puroose 

· 2.1 - Presample Purging of March 1992 To ktentlfywell-purglng -
Wells procedures for evacuation of 

stagnant water from the well bore 
and Its replacement by 
groundwater In sufficient 

---~- ---- ~ --- -- -~-- -------- ~ 
_Ql.lantlties $1) tbata w.ater_sample ____ 

~---~------~-

representative of the formation 
of completion can be collected. 

2.2 Field Measurements on March 1992 2 To obtain reliable and accurate 
Ground and Surface Water measurements of the field 
Samnples chemistry of water quality 

samples. 

2.3 Sampling Monitoring Wells March 1992 3 To use a bladder pump to obtain 
with a Bladder Pump representative groundwater 

samples at shallow depths that 
are beyond the capabDitles of a 
peristaltic pump. 

2.4 Sampling Monitoring Wells June 1991 To obtain a representative 
with a Bucket-Type BaDer groundwater sample at depths 

beyond the range (or capabDity) 

• of suction lift pumps when 
baUer volatile air stripping 
Is of concern. well-casing 
diameters are too narrow to 
accept submersible pumps, or 
other difficult conditions are 
present 

2.5 Sampling Monitoring Wells January 1991 0 To obtain a representative sample 
wlh a Submersible Pump of the groundwater at depths 

beyond the capabDitles of 
peristaltic pumps when baDing 
and bladder pumps are 
Ineffective. 

2.6 Sampling Monitoring Wells June 1991 To obtain a representative 
wllh a Peristaltic Pump groundwater sample from a 

shallow well Qess than 26 ft 
deep). 

2.7 Sampling Commercial/ June 1991 To define guidelines for field 
Municipal/Domestic Wells personnel to follow In sampling 

commercial, municipal, and 
domestic wells. 

2.8 Sampling for Valatie January 1991 0 To outline procedures for 
Organics collecting a representative 

groundwater sample and 
transporting It Iron'! ~ Qrlglnal 

• environment to the laboratory for 
analysis of trace volatDe organics. 

-
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Table IY.1. (page 3 of 5) • Effec:tlve Revision 
~I!S<liQn 2 • W£1!gr Sammlng Qutg Num!2gr Pyroose 

2.9 Surface Water Sampling June 1991 To define guidelines followed by 
field persoMel In sampling 
surface water bodies and 
documenting all aspects ol 
surface water sample collection. 

2.1 o Stream Flow Measurements March 1992 0 To define guidelines that will be 
Using Flumes. Velocity • followed by field personnel for 
Cross Sectional Area measuring surface, and water 
Direct Volume flow rates In ditches, creeks, and 

springs using flumes, velocity 
cross sectional area method, and 
the bucket and stopwatch 
method. 

2.11 Stream Flow Measurements March 1992 0 To define guidelines that will be 
Using Weirs followed by field personnel for 

measuring surface water flow 
rates In rivers. creeks, springs, 
and ditches using weirs. 

SI!SOI!Qn 3 • Hvdmullc !g~Jing 

3.1 Water Level Measurement March 1992 To determine the depth-to-water • In an ope;-t borehole. cased 
borehole. monitoring well, or 
potentiometer. 

3.3 Operational Check of Pressure September 1992 To describe procedures for 
Transducers Used In Measuring conducting office and field 
Water Levels In Wells checks of pressure transducers. 

SectiQ!! 4 - OrDIIng 11!Jd bggglog 

4.1 Sol Boring March 1992 2 To ensure acceptable, consistent 
soil-boring procedures for all 
pertinent aspects of hazardous 
waste Investigations. 

4.1.1 Methods to Control Oecember1992 2 To Insure that acceptable, 
Communications of consistent with soil-boring 
Subsurface Contaminants procedures are used to 
Groundwater prevent communication of 

subsurface contaminants In 
vadose zone soDs or 
landfill materials with underlying 
groundwater. 

4.2 Rock Boring March 1992 To ensure acceptable, consistent 
rock boring procedures for all 
pertinent aspectS of hazardous 
waste Investigations. • 



• 

• 

• 

4.3 Monitoring Well 
Installation 

4.4 Monitoring Well 
Development 

4.7 Piezometer Installation 

4.8 Piezometer Development 

Section 5 -Soil Sampling 

5.1 Soil and Rock Borehole 
Logging and Sampling 

5.2 Soil Sampling with a 
Spade and Scoop 

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

5.4 General Soil Gas Sampling 
and Field Chemical Analysis 

5.8 Soil Sampling with a 
Stainless Steel Surface 
Soil Sampler 
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Table IV.1. (page 4 of 5) 

Effective 
Date 

March 1992 

March 1992 

Revision 
Number Purpose 

To ensure acceptable, consistent 
monitoring well installation. 

To remove foreign materials that 
may have been introduced into 
the groundwater, well annulus. or 

---- -----···-·-·--w-etrscree-nduringwetnnsrauatiOn _____ _ 

December 1992 

December 1992 

March 1992 

March 1992 

March 1992 

January 1991 

October 1991 

2 

2 

and to facilitate hydraulic 
communication between the 
screened formation and the 
monitoring well. 

To ensure acceptable. consistent 
piezometer installation. 

To remove foreign materials that 
may have been introduced Into 
the groundwater. well annulus. or 
well screen during well Installation 
and to facilitate hydraulic 
communication between the 
screened formation and the 
piezometer. 

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

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

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

0 To define a method that ensures 
acceptable, consistent soU gas 
sampling and on-plant analysis 
with a gas chromatograph for 
volatile organic contaminants. 

To define procedures for 
collecting surface soil samples to 
determine the chemical and 
physical soil properties . 



Table IV.1. (page 5 of 5) 

Section 5 - Soil Sampling Effective 
Date 

5.9 Sediment Sampling Procedures March 1992 
for Streams, Rivers, and Ponds 

Section 6 - Health and Safety 

6.1. Health and Safety March 1992 
Monitoring of Combustible 
Gas Levels 

6.2. Health and Safety March 1992 
Monitoring of Organic 
with a Photoionization 
Detector 

6.3. Health and Safety March 1993 
Monitoring of Organic 
Vapors with a Flame 
Ionization Detector 

6.4 Total Alpha Surface January 1991 
Contamination Measurements 

6.7 Near Surface and Soil January 1991 
Sample Screening for 
Low-Energy Gamma 
Radiation 
Using the FIDLER 

6.15. Measurement of Gamma- January 1991 
Ray Fields Using a Scidlum 
Iodide (Nal) Detector 
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To describe the methods for 
collecting deposited sediment 
samples in streams, rivers. and 
ponds. 

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 (PID). 

To describe the equipment and 
proper method for 
environmental monitoring of 
toxic gases and vapors using a 
portable flame ionization 
detector (FlO). 

To provide guidance for 
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. 

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. 

To describe the procedure for 
making count-rate 
measurements of a gamma-ray 
field with a sodium Iodide (Nal) 
detector. 

• 

• 

• 
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The Operable Unit 9 FSP provides the general sample identification system that will be used for samples 

collected as part of the Rl. This system is summarized in Table IV.2. 

4,_1.3. Sample Containers, Preservation. and Holding Times 

Mound PlantER Program SOP 1.4, Sample Containers and Preservation (included in Appendix A), provides 

guidance in the selection of suitable containers for samples, requirements for container cleaning, required 
~ ------~ --- -------~-------~---------~- ~---------------- --~--- -~-

• 

• 

sample volumes, sample collection, holding times, and the recommended preservation techniques. Tables 

IV.3, and IV.4 summarize the required sample containers, sample volumes, preservation techniques, and 

holding times for each set of parameters and media to be analyzed for this investigation. The laboratory 

must perform all analyses and any required re-analyses within required holding times. 

Sample containers will be certified clean by the manufacturer and will be cleaned by the _manufacturer 

according to EPA standards (EPA, 1990). The manufacturer's statement of certification and analytical results 

will accompany e~ch bottle lot. At least one bottle per lot number for each non-CLP analysis will be retained 

and enclosed in the shipping boxes. These bottles will be held until analytical results are received from the 

laboratory. If there is an indication that a bottle lot is contaminated with a non-CLP analyte, then a bottle 

lot blank will be prepared for analysis of the analyte of concern (Subsection 8.2). 

4.1.4. Sample Shipment 

Samples will be shipped by common overnight carrier or hand-delivered to the laboratory and are to be 

prepared for shipment according to Mound Plant, ER Program SOP 1.5, Guide to the Handling, Packaging, 

and Shipping of Samples (included in Appendix A). This SOP was developed from U.S. Department of 

Transportation (DOT) hazardous materials regulations (49 CFR 1 00-199) and regulations from the 

International Air Transport Association (lATA). The current DOT or applicable lATA procedures for the 

transportation of samples will be determined prior to sample shipment. In general, samples are to be 

shipped on the same day as collected. if possible. and, at the latest, the very next day. Samples collected 

on-site will not be shipped until Mound Plant screening results of the samples have been received. Figure 

4.1 summarizes the sampling procedures. 

All sample bot11es will be sealed in Ziploc''>, plastic bags and packed with sealed bags of ice to attempt to 

reach a sample temperature of 4 ·C. A 40 ml VOC glass vial filled with deionized water will be prepared 

as a "temperature blank" and packaged near the surface of the cooler contents. Immediately upon receipt 

by the laborator)l, the temperature of the- "temperature blank" will be measured: If the temperature is ·not 

between 1 • C and 12 • C, then the EG&G subcontractor site manager will be contacted immediately. The 

site manager will determine if resampling is necessary. 
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Table IV.2. Operable Unit 9 Site-Wide Field Sample Identification Plan 

FIELD SAMPLES: 

Sample Matrix 

Groundwater 
Surface Water 
Sediment 
Soil 
Residential Water 
Cistern Sediment 
Air Samples 
Ecological Samples 

FIELD QUALITY CONTROL SAMPLES: 

Notes: 

MND = Mound Plant 

Sample 

Trip Blank 
Sample Bank Blank/Ambient Blank 
Duplicate 
Equipment Blank 
Field Blank (Air) 
Bottle Lot Blanks 

XX = sample matrix identifier 
YYYY = sample location number 
ZZZZ = sample round or sample depth 

Identification Scheme 

MND20-YYYY -ZZZZ. 
MND21-YYYY-ZZZZ. 
MND22-YYYY -ZZZZ. 
MND23-YYYY-ZZZZ 
MND24-YYYY-ZZZZ. 
MND25-YYYY-ZZZZ 
MND26-YYYY -ZZZZ. 
MND27-YYYY-ZZZZ. 

Identification Scheme 

MNDXX-YYYY-2ZZZ 
MNDXX-YYYY-3ZZZ 
MNDXX-YYYY-1ZZZ 
MNDXX-YYYY-4ZZZ 
MNDXX-YYYY -5ZZZ 
MNDXX-YYYY-6ZZZ 

Field quality control samples will be assigned a sample location number and sample round of the last 
sample of the associated sample batch. 
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Parameters 

Volatile 
Organic 
Compounds 

Acrylonitrile, 
Acetonitrile 

Volatile Organic 
Co11,1pounds 

Semivolatile 
Organic 
Compounds 

Pesticides/PCBs 

Metals or 
Lanthanides 

• 
Table IV.3. Sample Containers, Volumes, Preservation, and Holding Times: 

Groundwater/Surface Water Samples 

Analytical 
Method 

SW5030 /SW8021 

SW5030/SW8030 

Container" 

Glass vial with 
Teflon-lined 
septum 
(No headspace) 

Glass vial with 
Teflon-lined 

Minimum 
Volumed Preservation 

Two 40 mL vials HCI to pH < 2 
Cool 4°C 

Two 40-mL vials Cool 4°C 

septum (no headspace) 

CLP SOW and 502.2 

CLP SOW 

CLP SOW 

Glass vial with 
Tenon-lined 
septum 
(No headspace) 

Amber glass 
bottle with Teflon
lined lid 

Amber glass 
bottle with Teflon
lined lid 

CLP SOW Polyethylene 
Modifications A, B, or C bottle 

Two 40 mL vials 

Two 1000 mL 
bottles 

Two 1000 mL 
bottles 

1000 mL 

HCI to pH <2 
Cooi4°C 

Cool 4°C 

Cooi4°C 

HN03 to pH < 2, 
Cool 4°C 

I 
Holding Timei 

14 days 

14 days 

14 days 

I 

I 
I 
I 
I 

I 
7 days I 
extraction/40 
days analysi~' 

7 days I 
extraction/40 
days analysis' 

I 
I 

6 months, 28, days 
(Mercury) 

• 
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Table IV.3. (page 2 of 3) 

Analytical 
Parameters Method Container" 

Minimum 
Volume~ 

Cyanide CLP SOW Polyethylene 1500 ml 
bottle 

Nitrate-Nitrite E353.2 Polyethylene 500 ml 
bottle 

Fluoride E340.2 Polyethylene 500 ml 
bottle 

Ammonia E350.1 /350.3 Polyethylene 500 ml 
bottle 

Nitrite E354.1 Polyethylene 150 ml 
bottle 

Sulfate E375.2 Polyethylene 500 ml 
Chloride E325.1 /325.2/ bottle 

SW9250/9251 

Total Nitrogen E351.3 Polyethylene 1000 ml 
Total Phosphorus E3651 bottle 

Total Organic E415.1 /E415.2 Amber glass bottle 250 ml 
Carbon with TeHon-lined lid 

(No headspace) 

Total Dissolved Solids E160.1 Polyethylene 1000 ml 
bottle 

M90AD23.043 
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Preservation 

NaOH to pH > 12 
Cool 4°C 

H,so. to pH <2 
Cool 4°C 

Cool 4°C 

Cool 4°C 
H,so. to pH <2 

Cool 4°C 

Cool 4°C 

H,so. to pH < 2. 
Cool 4°C 

H,so. to 
pH < 2, Cool 4°C 

Cooi4°C 

Holding Time" 

14 days 

28 days 

28 days 

28 days 

48 hours 

28 days 

28 days 

28 days 

7 days 
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Parameters 

T olal Suspended 
Solids 

Alkalinity 

Explosives 

Analytical 
Method 

Et60.2 

E310. 1 

SW8330 

Aadionuclides Nuclear Data, Inc. 
Gamma Spectrometry 1986 
Plutonium Isotopes NAS 1965 
Thorium Isotopes NAS 1960 
Aadium-226 ASTM D2460· 70 
Americium-241 EML Am-{)1 
Uranium Isotopes NAS 1962 
Strontium-90 NAS 1960 

Tritium E9060 

Dioxin/luran SW8290 

• 
Table JV.3. (page 3 of 3) 

Container" 

Polyethylene 
bottle 

Polyethylene 
bottle 

Amber glass bottle 
with T etlan-lined lid 

Plastic cubetainer 

Glass bottle 

Amber glass bottle 
with Teflon-lined 
lid 

Minimum 

1000 mL 

200 mL 

1 liter 

2x4 liter 

250 mL 

Two 1000 mL 
bottles 

Preservation 

Cooi4°C 

Cooi4°C 

Cooi4°C 

HN03 to pH< 2 
(15mL1N 
HN03 per liter) 

None 

Cool 4°C 

' 
Holding Tlmeb 

I 
I 

I 
7 days 

I 
i 
' ,, 
1
.,. , 

7 days extraction/ 
40 bays analysis' · 

' I 

\ 

I 
I 

None 

30 6ays extraction/ 
45 days analyslsb 

I 
I 
I 

NOTE: Holding times tor CLP analyses are based on "laboratory Data Validation Functional Guidelines for Evaluating Organics Analyses,' EPA, February 1, 1988 end 
'Laboratory Data Validation Functional Guidelines tor Evaluating lnorganics Analyses,' EPA. July 1,1988. The laboratory must pertorm aU anal:hes and any required re-
analyses within the required holding times. I 

Sample containers will be certified cleaned by the manufacturer according to EPA standards. I 
• From date of collection. I 

From date of extraction. I 
For samples identified lor "MSJMSD" pair or "MS", fill one additional set of containers except lor VOC analysis, lill 2 additional sets of containe1s. Add "MSfMSD" or "MS", 
depending upon the analysis, an the end of the sample ID lo1 the additional containers. [ i 
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Table IV.4. Sample Containers, Volumes, Preservation, and Holding Times: 
Soli/Sediment Samples 

Analytical 
Parameters0 Method Container" Volume/Weight Preservation 

Volatile Organic CLP SOW Glass vial with 120 ml Cooi4°C 
Compounds Tenon-lined (no headspace) 

septum 

Semivolatile Organic CLP SOW Amber glass jar 100 grams Cooi4°C 
Compounds with Teflon-lined lid 

Pesticides /PCBs CLP SOW Amber glass jar 100 grams Cool 4°C 
with Teflon-lined lid 

Total Organic Carbon E415.1/E415.2 Amber glass jar with 50 grams Cool 4°C 
Teflon-lined lid 

Soil pH SW9045 Wide-mouth 50 grams NA 
polyethylene bottle 

Metals CLP SOW Wide-mouth poly· 100 grams Cooi4°C 
ethylene bottle 

Cyanide CLP SOW Wide-mouth poly· 100 grams Cooi4°C 
ethylene bottle 

Fluoride E340.2 Wide-mouth 50 grams Cooi4°C 
polyethylene bottle 

Nitrate-Nitrite E353.2 Wide-mouth poly· 100 grams Cooi4°C 
Chloride SW9250 /9251/ 

325.1/325.2 
Sulfate E375.2 

M9QA023.044 

• • 

Holding Tlme0 

14 days 

14 days extraction; 
40 days analysis< 

14 days extraction/ 
40 days analyslsb 

28 days 

48 hours 

6 months, 28 days 
(Mercury) 

14 days 

28 days 

28 days 
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• 
Parameters• 

Analytical 
Method 

Cation Exchange SW9081 
Capacity 

Grain Size Distribution ASTM D422-63 
Specific Gravity ASTM D854-83 
Hydraulic Conductivity ASTM D2434-68 
Relative Density ASTM D4254-83 
Maximum Density ASTM D4253-83 

Moisture Content ASTM D2974-87 
Organic Content 

Clay Mineralogy X-ray Diffraction 

Explosives SW8330 

Radionuclides 
Gamma Spectrometry Nuclear Data, Inc. 

I 1986 
Tritium E906.0 
Plutonium Isotopes NAS 1965 
Thorium Isotopes NAS 1960 
Uranium Isotopes NAS 9162 
Strontium-90 NAS 1960 

Dioxin/luran SW8290 

• 
Table IV.4. (continued) 

Container-

Wide-mouth ~oly-
ethylene bott e 

5-gallon wide-
mouth plastic bucket 

Wide-mouth ~oly-
ethylene bolt e 

Wide-mouth 
polyethylene bottle 

125-ml wide-
mouth amber glass 
jar with Teflon-
ined lid 

Wide-mouth 
nalgene bottle 

Amber glass jar 
with Teflon-lined lid 

Minimum" 
VolumejWelght 

100 grams 

50 lbs. 

500 grams 

100 grams 

100 grams 

750 grams 

50 grams 

Preservation 

Cool 4°C 

NA 
NA 
NA 
NA 
NA 

Airti~ht 
Coo 4°C 

NA 

Cool 4°C 

None 

Cool 4°C 

I 
Holding Timeb 

I 

NA 

NA 
NA 
NA 
NA 
NA 

7 days 

NA 

' 
14 days I 
extraction; 
40 days : 
analysis< I 

NA I 

30 days eXIracti~n/ 
45 days a~alysis 

I 

NOTE: Holdong tomes for CLP analyses are based on "Laboratory Data Validation Functoonal GUidelines for Evaluating Organocs Analyses," I 
EPA. February 1, 1988 and "Laboratory Data Valodaloon Functoonal Guodelines for Evaluatong lnorganics Analyses," EPA. July 1, 1988 The laboratory must pertorm all 

, analyses and any re9uired re-analyses witnin lhe required holding limes. I 
'Sample conlainers will be certified cleaned by the manufacturer according to EPA standards 
'From date of collection. 
•from date of extraction. 
'A 40"mL glass vial will be filled with soil for each sample requiring chemical analyses. Th1s v1al w1ll be labelled"% moisture· and w1ll be used to determone % mo1sture for 
reponing purposes. 1 

'For !Mimples Identified for MS/MSD pair or an MS, fill one additional set of containers and add "MS/MSD" or "MS" on lhe end of the sample ID for lhe additional containers. 

I 

M90AD36.044 
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M9QA023.W04 

Briefing of Field Team by 
Field Manager 

~ 
Equipment Decontamination 

SOP 1.6 (Revision 1) 

! 
Sample Collection 

Various SOPs (current revisions) 
(See Table IV.1.) 

! 
Containerize and Preserve Samples 

SOP 1.4 (Revision 1) 

! 

Quality Assurance Prolect Plan 
Mound Plant, O.U. 9, Site-Wide 
Section: 4 
Revision 2, Draft Final 
Date: March 1993 
Page 4-14 

List and Establish Chain of Custody for Samples 
SOP 1.3 (Revision 0) 

! 
Package and Ship Samples 

SOP 1.5 (Revision 2) 

Figure 4.1. Sampling procedures flow chart. 

• 

• 

• 



Quality Assurance Project Plan 
Mound Plant, O.U. 9, Site-Wide 
Section: 4 
Revision 2. Draft Final 
Date: March 1993 
Page 4-15 

• 4.1.5. Equipment Decontamination 

Equipment decontamination is an integral part of the data collection and quality assurance process. The 

-implementation of proper decontamination practices and-procedures will begin in the field prior to the use--

of sample collection equipment. The field manager is responsible for ensuring that samples are collected 

with properly decontaminated equipment. All field sampling equipment will be decontaminated before use 

--------~--and-after-activities are completed-at-each-sample location,-inaccordance-with-Mound-~lant.ER-~rogram~----~ 

SOP 1.6, General Equipment Decontamination (included in Appendix A). Wash water and other fluids 

•• 

• 

created during decontamination will be considered hazardous until determined otherwise. 

4.2. WATER SAMPLING 

SOPs specific to groundwater sampling and surface water sampling have been developed for the Mound 

Plant ER Program. A protocol for purging wells prior to sampling is presented as Mound Plant ER Program 

SOP 2.1, Presample Purging of Wells (included in Appendix A). Techniques for sampling monitor wells and 

commercial/municipal/domestic wells are established in Mound Plant ER Program SOPs 2.3 (included in 

Appendix A), 2.4, 2.6 and 2.7 (included in Appendix A), and SOP 2.5 (included in Appendix A). These 

procedures cover the sampling of monitor wells with a bucket-type bailer; a submersible pump, and a 

peristaltic pump. Guidelines for surface water sampling are provided in Mound Plant ER Program SOP 2.9, 

Surface Water Sampling (included in Appendix A). 

Also included in the Mound PlantER Program SOPs is a specific groundwater sampling protocol for volatile 

organic compounds, Mound Plant ER Program SOP 2.8, Sampling for Volatile Organics (included in 

Appendix A). This protocol ensures that a representative sample is collected and transported for volatile 

organic analysis. 

4.3. SOIL/SEDIMENT SAMPLING 

Surface and subsurface soil sampling procedures to be followed for this investigation are provided in Mound 

PlantER Program SOPs 5.2, 5.3, and 5.8 (included in Appendix A). These procedures consist of protocols 

for sampling with a spade and scoop (surface and subsurface), subsurface soil sampling with a hand auger 

and thin wall sampler, and surface soil sampling with a stainless steel surface soil sampler. Soil and rock 

borehole logging and sampling procedures to be followed are also presented as Mound Plant ER Program 

SOP 5.1, Soil and Rock Borehole Logging and Sampling (included in Appendix A) . 

M90AD23.W04 



Quality Assurance Project Plan 
Mound Plant, O.U. 9, Site-Wide 
Section: 4 
Revision 3, Final 
Date: June 1993 
Page 4-16 

Sediment sampling will be accomplished with a spade or scoop, as outlined in Mound Plant ER Program 

SOP 5.2 (included in Appendix A). Specific procedures for sampling sediment in streams, rivers, and ponds 

are outlined in Mound Plant ER Program SOP 5.9 (included in Appendix A). 

4.4. OTHER FIELD ACTIVITIES 

Additional Operable Unit 9 field activities to be Included as part of the quality assurance plan are water level 

measurements, drilling and logging, and specific analytical field measurements. Water level measurements 

of depth-to-water in boreholes. monitor wells, or potentiometers will be performed according to Mound Plant 

ER Program SOP 3.1, Water Level Measurement (included in Appendix A). Drilling and logging procedures 

for soil and rock borings, monitor wells and piezometers are specified in Mound Plant ER Program SOPs 

4.1, 4.1.1, 4.2, 4.3, 4.4, 5.1, 4.7, and 4.8 (included in Appendix A). Procedures for analytical field 

measurements are discussed in Section 6 of this OAPP. 

4.5. SUMMARY OF SAMPLING ACTIVITIES 

Table IV.5 summarizes the sampling and analysis program for phase I of the investigation. Included are the 

number of samples and their frequency. The dioxinjfuran analysis has been included in Sections 3, 4, 6, 8, 

and 9 for other OU investigations. 

M90AD36.W04 
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Table IV.5. Summary of Sampling and Analysis Program 

Field Quality Control Sam~les• 
I 

Investigative Samples 

Sample Field 
Duplicate MS/MSDb 

I 
Equip. Rinsate Blank 

Matrix · Parameters Total! 
I 

Total Laboratory Parameters No. Freq. Total No. Freq. Total No. Freq. No. Freq. 

Surface soil Soil gas screening TAL lnorganics (Total) ' 104 1 104 11 1 11 6 1 6 I 11 1 11 
using PID/FID, 

Bismuth 104 1 104 11 1 11 6 1 6 11 1 11 
screening for : 
radioactive Fluoride 104 1 104 11 1 11 6 1 6 11 1 11 
constituents, soil 

TCL pesticides/PCBs 104 1 104 11 1 11 6 1 6 11 1 11 
classification 

Isotopic plutonium (238, 239/2401 334 1 334 34 1 34 17 1 17 34 1 34 

Isotopic thorium (228, 230, 23 21 149 1 149 15 1 15 8 1 8 15 1' 15 

a I 
I 

Isotopic uranium (234/235, 2381 149 1 149 15 1 15 8 1 15 1' 15 

Strontium-90 104 1 104 11 1 11 6 1 6 I 11 1 i 11 

Tritium 283 1 283 29 1 29 15 1 15 I 29 . 1' 29 
I I 

Gamma spectrometry 104 1 104 11 1 11 6 1 6 I 11 1; 11 
I 

Nitrate/nitrite 104 1 104 11 1 11 6 1 6 ' I 11 1 11 

Chloride 104 1 104 11 1 11 6 1 6 I 11 1' 11 

Sulfate 104 1 104 11 1 11 6 1 6 I 11 1' 11 
I 

' TOC 48 1 48 5 1 5 3 1 3 I 5 1 5 

VOCs 56 1 56 6 1 6 3 1 3 6 1! 6 

Semivolatile organic compounds 56 1 56 6 1 6 3 1 3 6 1' 6 

USA THAMA explosives 12 1 12 2 1 2 1 1 1 I 2 1' 2 

M9QAD23.045 

• 
MATRIX 
TOTAL0 

126 

126 

126 

126 

402 

179 

179 

126 

341 

126 

126 

126 

126 

58 

68 

68 

16 
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Table IV.S. (page 2 of 5) 

Investigative Samples 

Sample Field Duplicate 

Matrix Parameters Laboratory Parameters No. Freq. Total No. Fraq. 

Subsurface Soil gas screening TAL lnorganics (Total) 285 1 285 29 1 
soil using PID/FID, Bismuth 285 1 285 29 1 

screening for 
radioactive Fluoride 285 1 285 29 1 

constituents, soil Lithium 25 1 25 3 1 
classit1cation 

Molybdenum 25 1 25 3 1 

TCL pesticides/PCBs 217 1 217 22 1 

Isotopic plutonium 1238, 239/240) 515 1 515 52 1 

Isotopic thorium 1228, 230, 232) 253 1 253 26 1 

Isotopic uranium 1234/235, 238) 253 1 253 26 1 

Strontium·90 285 1 285 29 1 

Tritium 464 1 464 47 1 

GamnHI srectronu~try 285 1 285 29 1 

Nitrate/nitrite 285 1 285 29 1 

Chloride 285 1 285 29 1 

Sulfate 285 1 285 29 1 

TQC 147 1 147 15 1 

pH 61 1 61 7 1 

VOCs 169 1 169 17 1 

Semivolatite organic con1pounds 141 1 141 15 1 

US A THAMA e•plosives 71 1 71 8 1 

Particle size analysis 68 1 68 - -
Specific gravity 68 1 68 - -
Cation e•chenge capacity 68 1 68 - -
Moisture content 46 1 46 - -
Organic content 46 1 46 - -
Permeability 68 1 68 - -
Relative density 46 1 46 - -
Ma)(imum density 46 1 46 - -
Clay Mineralogy 28 1 28 - -

M90AD23.045 

• • 

Field Quality Control Samples• 

MS/MS0° Equip. Rinsete Blenk 

Total No. Freq. Total No. Freq. Total 

29 15 1 15 29 1 29 

29 15 1 15 29 1 29 

29 15 1 15 29 1 29 

3 2 1 2 3 1 3 

3 2 1 2 3 1 3 

22 11 1 11 22 1 22 

52 26 1 26 52 1 52 

26 13 1 13 26 1 26 

26 13 1 13 ·26 1 26 

29 15 1 15 29 1 29 

47 24 1 24 47 1 47 

29 15 1 15 29 1 29 

29 15 1 15 29 1 29 

29 15 1 15 29 1 29 

29 15 1 15 29 1 29 

15 8 1 8 15 1 15 

7 4 1 4 7 1 7 

17 9 1 9 17 1 17 

15 8 1 8 15 1 15 

8 4 1 4 8 1 8 

- - - - - - -
- - - - - - -
- - - - - - -
- - - - - - -
- - - - - - -
- - - - - - -
- - - - - - -
- - - - - - -
- - - - - - -

MATRIX 
TOTAL" 

343 

343 

343 

31 

31 

261 

619 

305 

305 

343 

558 

343 

343 

343 

343 

177 

75 

203 

177 

87 

-
-
-
-
-
-
-
-
-
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• • 
Table IV.&. lpage 3 of 6) 

lnve•ttgetlw Semple• 

Semple Reid Duplicate 

Matrix Peremetere Laboratory Peremetere No. Freq. Total No. Freq. 

Sediment SoU Qlll 1creening TAL Inorganic• IT otall 100 2 320 1e 2 
uelng PID/FIO, Blunuth 100 2 320 18 2 
1creening for 

Ruorlde 2 320 18 redloecdve 100 2 
OOMdtuentl, lol Uthlum 52 2 104 8 2 
ole11lfloetlon Molybdenum 52 2 104 8 2 

TCL pe1tlclde1/PCBI 100 2 320 18 2 

leotopic plutonium (238, 239/2401 100 2 320 18 2 

l1otopic thorium 1228, 230, 2321 100 2 320 18 2 

l1otopio uranium 1234/235, 2381 100 2 320 18 2 

Strontium-tO 100 2 320 18 2 

Tritium 180 2 320 18 2 

Gemme 1pectrometry 180 2 :120 18 2 

Nitrate/nitrite 180 2 :120 18 2 

Chlorld1 180 2 320 18 2 

Sulfate 180 2 320 18 2 

TOC 180 2 320 18 2 

pH 180 2 320 18 2 

voc. 148 2 292 15 2 

Sernivoletlle orgenio compound• 72 2 144 8 2 

USATHAMA exploaiw1 55 2 110 8 2 

Rare earth element• (lenthenideal 3 2 8 1 2 

Penlcla liz• enalyai1 145 2 290 - -
Specific gr.vlty 24 2 48 - -
Cation exchange capacity 24 2 48 - -

Field Quality Control Semple~" 

MS/MSD~ Equip. Rln11t1 Bier*. 

Total No. Freq. Total No. , Freq. Total 

32 8 2 18 18 2 32 

32 8 2 18 18 2 32 

32 8 2 18 18 2 32 

12 3 2 8 8 2 12 

12 3 2 8 8 2 12 

32 8 2 18 18 2 32 

32 8 2 18 18 2 32 

32 8 2 18 18 2 32 

32 8 2 18 18 2 32 

32 8 2 18 18 2 32 

32 8 2 18 18 2 32 

32 8 2 18 18 2, 32 

32 I 2 18 18 2 32 

32 I 2 18 18 2 32 

32 8 2 18 18 2 32 

32 8 2 18 18 2 32 

32 8 2 18 18 2 32 

30 8 2 18 15 2 30 

18 4 2 8 8 2 18 

12 3 2 8 8 2 12 

2 1 2 2 1 2 2 

- - - - - - -
- - - - - - -
- - - - - - -

MATRIX 
TOTAL0 

384 

384 

384 

128 

128 

384 

384 

384 

384 

384 

384 

384 
' 384 

384 

384 

384 

384 

352 

178 

134 

10 

-
-
-

I 
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Table IV.&. (page 4 of 51 

fnvet~dgadw Sample• 

Sample Field Duplicate 

Matrix Parameter• Laboratory Paramatert No. Freq. Total No. Freq. 

Surfaoe pH TALinorgenlo1 !Total) 92 2 184 10 2 
water Temperature TAL fnor...,wlo1 (DI180Midl 92 2 184 10 2 

Ol11olved oxygen 
Blemudl 92 2 184 10 2 Redox potential 

Speclflo Fluoride 92 2 184 10 2 
oonducdwfty Uthlum 38 

Row rete 
2 78 4 2 

Mol~enum 38 2 78 4 2 

TCL pntlclde•IPCS. 92 2 184 10 2 

f1otopfo plutonium (238, 239/2401 92 2 184 10 2 

l•otopfo thorium 1228, 230, 2321 92 2 184 10 2 

l•otopfo uranium 1234/236, 2381 92 2 184 10 2 

Strontlun.-90 92 2 184 10 2 

Tritium 92 2 184 10 2 

Redlum-228 92 2 184 10 2 

Amerfcfum.241 92 2 184 10 2 

Gemme tpectrometry 92 2 184 10 2 

Nitrate/nitrite 92 2 184 10 2 

Chloride 92 2 184 10 2 

Sulfate 92 2 184 10 2 

TOC 92 2 184 10 2 

pH 92 2 184 10 2 

Arrwnonla 92 2 184 10 2 

Nutrflnt1 ITKN, TPI 92 2 184 10 2 

Total di•IOived 1olld1 92 2 184 10 2 

TotaiiUifNnded 1olld1 92 2 184 10 2 

Alklllnlty 92 2 184 10 2 

VOC1 78 2 158 8 2 

Sernlvolatlfe organlo ooq~C~C.~ndi 41 2 82 6 2 

USATHAMA expfollve1 33 2 88 4 2 

MICWla.IMI 

t • 

Field Quality Control Sample•• 

MS/MSO~ Equip. Rintala Bier* 

Total No. Freq. Total No. Freq. Totllf 

20 6 2 10 10 2 20 

20 6 2 10 10 2 20 

20 6 2 10 10 2 20 

20 15 2 10 10 2 20 

8 2 2 4 4 2 8 

8 2 2 4 4 2 I 

20 5 2 10 10 2 20 

20 5 2 10 10 2 20 

20 5 2 10 10 2 20 

20 5 2 10 10 2 20 

20 6 2 10 10 2 20 

20 5 2 10 10 2 20 

20 5 2 10 10 2 20 

20 6 2 10 10 2 20 

20 5 2 10 10 2 20 

20 6 2 10 10 2 20 

20 6 2 10 10 2 20 

20 6 2 10 10 2 20 

20 6 2 10 10 2 20 

20 5 2 10 10 2 20 

20 6 2 10 10 2 20 

20 5 2 10 10 2 20 

20 6 2 10 10 2 20 

20 5 2 10 10 2 20 

20 5 2 10 10 2 20 

18 4 2 8 8 2 18 

10 3 2 8 6 2 10 

8 2 2 4 4 2 8 

MATRIX 
TOTAL" 

224 

224 

224 

224 

92 

92 

224 

224 

224 

224 

224 

224 

224 

224 

224 

224 

224 

224 

224 

224 

224 

224 

224 

224 

224 

188 

102 

82 
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' Table IV.5. (page 5 of 51 I 
I 

' I 
I Investigative Samples Field Quality Control Samples' I i 

Sample Field Duplicate MS/MSDb Equip. Rinsate Blank MATRIX I Matrix Parameters Laboratory Parameters No. Freq. Total No. Freq. Total No. Freq. Total No. 1Fraq. Total TOTAL• 

Gro~nd· pH TAl lnorganics IT otall 163 2 326 17 2 34 9 2 18 17 2 34 394 
water" Temperature TAL lnorgenics (Dissolved) 163 2 326 17 2 34 9 2 18 17 2 34 394 

Dissolved oxygen 
9 2 lli 17 34 394 Redox potential Bismuth 163 2 326 17 2 34 2 

: Specific Fluoride 163 2 326 17 2 34 9 2 18 17 2 34 394 
conductivity 

TCL pesticides/PCBs 163 2 326 17 2 34 9 2 18 17 2 34 394 
I 

Isotopic plutonium (238. 239/240) 163 2 326 17 2 34 9 2 18 17 2 34 394 
I Isotopic thorium 1228, 230, 232) 163 2 326 17 2 34 9 2 18 17 I 2 34 394 
I 

Isotopic uranium (234/235, 238) 163 2 326 17 2 34 9 2 18 17 2 34 394 
' Strontium·90 163 2 326 17 2 34 9 2 18 17 2 34 394 

Tritium 163 2 326 17 2 34 9 2 18 17 2 34 394 

Redium·226 163 2 326 17 2 34 9 2 18 17 2 34 394 

' An,ericium-241 163 2 326 17 2 34 9 2 18 17 2 3~ 394 

Gamn1a spectrometry 163 2 326 17 2 34 9 2 18 17 2 34 394 

Nitrate/nitrite 163 2 326 17 2 34 9 2 18 17 2 34 394 

Chloride 163 2 326 17 2 34 9 2 18 17 2 34 394 

Sulfate 163 2 326 17 2 34 9 2 18 17 2 34 394 

TOC 155 2 310 16 2 32 8 2 16 16 2 32 374 

Ammonia 8 2 16 4 2 8 2 2 4 4 2 8 32 

Nutrients (TKN, TP) 163 2 326 17 2 34 9 2 18 17 2 34 394 

Total dissolved solids 163 2 326 17 2 34 .9 2 18 17 2 34 394 

Total suspended solids 163 2 326 17 2 34 9 2 18 17 2 34 394 
' Alkalinity 163 2 326 17 2 34 9 2 18 17 2 34 I 394 I 

I 
I VOCs 163 2 326 17 2 34 9 2 18 17 2 34 I 394 
I 

( 2 326 I Semivolatile organic compounds 163 17 2 34 9 2 18 17 2 34 394 

USATHAMA explosives 54 2 108 6 2 12 3 2 6 6 2 12 I 132 

I ·: 
-rhe rlold quality contrOl samples Include; duplicate (I per 10 Investigative s.amplos); matrb. tplke/malrl• spllo:o dupUcalo {MS/MSO, 1 per 20 lnvesUgatt.... MITipln); equipment r1ntalo blank (1 per 10 InvestigatiVe aamples); trip blank p per thlpplng 

contal~r to lab wfth VOC samples); aample bank blonk 11 ~r 20 lnvesUgatrve aamplet; \ICC anatylit ootyl; ambient blank (1 per 20 lnws11gallvo tamplos; VOC anatyllt only). I I 
' I ~um~r~ gtven ato fOf palfll ohampNts ~r1plo volumolt needed); onty an MS {no MSO) Is coiiK'Ied for TAl lnorganlel ~otaJ and dlssotved),lsotopk: plu1oolum, Isotopic thorlum,lsotoplc uranium, strontlum-00, trttlum, radlum-226, and gamm~ spedrometry 

(double ...alum• itl needed). I 1 

-rhe n~mber ol aampiM to be collected lcx MSjMSO, trip blank~, sample bank blank, and ambient blanlil. are not Included In the matrix total. i 
' I 
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Sample custody procedures to be followed during the Operable Unit 9 activities require that the possession 

and handling of each 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: 
-----------------------------

1. The sample is in one's actual possession. 

2. The sample is in one's view after 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 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. 

5.1. CHAIN OF CUSTODY 

5.1.1. Field Custody Procedures 

Sample Labels 

All samples will be identified with a label attached directly to the container. Examples of sample labels are 

presented in Mound Plant ER Program SOP 1.3, Sample Control and Documentation (included in Appendix 

A). 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. 

Chain of Custody Record 

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 Operable Unit 9 sample 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. 

Chain-of-custody seals are used to determine if any tampering has occurred during shipment of samples. 

These signed and dated seals will be placed at the junction between the lid and the jar or cooler on all 

Operable Unit 9 sample containers and shipment containers (coolers) by the person responsible for 

packaging. If the coolers or jars are opened before receipt at the laboratory, the seals will not be intact. 

If the chain-of-custody seals are not intact. the laboratory project manager for the Mound Plant ER Program 

will notify the Operable Unit 9 WESTON field manager within 24 hours of container receipt. The WESTON 

field manager will then complete a nonconformance report (discussed in Section 13 of this QAPP). 

Transfer of Custody and Shipment 

Prior to shipment of samples, 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. Mound Plant 

ER Program SOP 1.3, Sample Control and Documentation (included in Appendix A) describes the 

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

recording. A copy of each chain-of-custody form will be retained in the project file at the site, and the 

original will be sent with the samples (sealed inside the sample cooler). After packaging has been 

completed, custody seals, signed and dated by a member of the field team. will be placed on the cooler . 
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. After samples are collected and screened by Mound Plant, they will be transported by field personnel as 

soon as possible to the courier location for subsequent shipment to the laboratory or hand-delivered 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 

nonhazardous and nonradioactive samples from Mound Plant to the Federal Express® office only if the 

samples are properly packaged and labeled. Upon receipt of the samples at the laboratory, the receiver 

will complete the transfer by dating and signing the chain-of-custody record (Figure 5.1 ). This chain-of

custody record will remain with the sample at the laboratory. 

5.1.2. Laboratory Custody Procedures 

Sample custody procedures in the laboratory include the procedures for general security, sample receipt, 

storage, preparation, and analysis. The laboratory specifications attachments describe these procedures 

unique for the given laboratory. The following subsections describe the minimum general requirements for 

the laboratory. • 

5.1.2.1. Sample Receipt 

M9QAD23. WOS 

Samples will be checked for integrity and the temperature inside the coolers, 
measured in the temperature blank, will be noted on the Chain of Custody. Sample 
containers for VOCs will be checked for bubbles. The QAM and field manager will 
be notified immediately of any discrepancies or broken bottles. 

The appropriate section managers and analysts will be notified of any short holding 
times. 

The laboratory will have a sample custodian who will assume custody of the 
samples by signing the chain of custody. 

The samples will be checked against the chain of custody and discrepancies will 
be resolved with the field manager and QAM. 

The completed chain of custody, with all relinquished signatures, will be returned 
to the subcontractor with the data package as described in Section 9.2.3 of this 
QAPP. 
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Samples (except those samples designated for radiological or geotechnical analyses which do not have 

preservation requirements) will be stored in locked refrigerators which are maintained at 4° ± 2°C. When 

samples, extracts, or digestates are retrieved from or returned to the refrigerator, a chain of custody record 
-------~-----~ ------------------ ------------

is signed by the analyst. 

Unused samples, sample containers, sample extracts, and sample digests are stored for a minimum of 60 

days after analysis and are not disposed of without written authorization from the EG&G subcontractor. 

Laboratories will have controlled access to sample storage areas. 

5.1.2.3. Sample Tracking 

For samples requiring preparation, a sample preparation record is completed by the analyst/technician 

during the time of preparation. Sample extracts are maintained. in secured refrigerator storage. Sample 

• digests for metals and extracts for radiochemical analysis are stored at room temperature in a secured area. 

• 

Chemical and radiological sample preparation records are stored in a bound notebook. 

5.1.2.4. Record Keeping 

Sample preparation and analysis information are recorded in bound laboratory notebooks. Sample 

tracking information includes the following: 

- project identification number; 

- sample numbers; 

sample type; 

- date received; 

- date put into storage after analysis; 

- date of extraction or digestion; 

- date of analysis; and 

- date- of disposal. 
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Corrections to entries in laboratory notebooks are made by drawing a single line through the erroneous 

entry and entering the correct entry. Corrections are dated and initialed by the individual making the 

entry. 

The laboratory archives all GC/MS magnetic tapes related to the program. 

5.2. DOCUMENTATION 

5.2.1. Field Logs 

All data collection activities performed at a site 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. The required contents and 

procedures for entering into field logs are described in Subsection 9.1.3. In addition. all samples collected 

will be recorded in the field log with the following information: 

- sample location, 

- sample identification number, 

- date and time of collection, 

- sample matrix, 

- any unusual appearances of the sample, 

- parameters to be analyzed, and 

- date and time sample was released or received. 

5.2.2. Data Collection Forms 

As an added means of ensuring 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 in the data collection process. 
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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 

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. 

Each Mound Plant ER Program SOP for a data collection activity provides examples of all of the 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 on the day of 

information entry. 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 prior to any use of the data and sufficiently soon to take 

any necessary corrective action. This review will ensure that forms are completed fully and accurately and 

will verify the integrity of the data. After the review, the reviewer will sign and date each form. 

5.2.3. Corrections to Documentation 

All measurements made, and samples collected, will be recorded as described above in Subsections 5.2.1 

and 5.2.2. If an· incorrect entry is made, to the original of the 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. 

5.2.4. Samole Tracking 

Samples collected in the field should be tracked by the EG&G subcontractor using a PC-based spreadsheet 

system or equivalent database. The following information will be recorded: 

• Laboratory batch number 

• Field batch number 

• Sample matrix 
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• Sample identification 

• Sample type (investigative vs. quality control) 

• Date of collection 

• Date of receipt for laboratory data 

• Date of completion for data validation 

• Date electronic deliverable loaded 

• Requested analysis 

Completed chains of custody should be submitted at the end of each week to the data administrator for 

entry into the sample tracking system. The sample tracking data are then checked for accuracy and 

completeness by another individual. When hardcopy data packages are received from the laboratory they 

will be inventoried and the laboratory batch number and analysis/extraction date will be recorded in the 

tracking system. When the electronic files are received from the laboratory, the date of receipt will be 

recorded in the tracking system if the data are successfully loaded into the database. When the data 

validators submit validated results, the date of completion will also be recorded in the sample tracking 

system. 

5.3. SAMPLE HANDLING, PACKAGING, AND SHIPPING 

All samples collected and shipped for analysis as part of the investigation of Mound Plant Operable Unit 9 

will be considered hazardous samples and will be handled, packaged, and shipped according to this 

designation. DOT and lATA have established specific regulations governing the packaging of hazardous 

samples for shipment. Mound Plant ER Program SOP 1.5, Guide to the Handling, Packaging, and Shipping 

of Samples (included in Appendix A), 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 DOT /lATA regulations will be the guidelines for shipment of all samples 

collected during the investigation of Mound Plant Operable Unit 9. 
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Records will be kept by the ER Program EG&G subcontractor to document the quality assurancejquality 

control activities and to provide support for possible evidentiary proceedings. The following is an outline 

of project file requirements: 

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 j evaluations 

Data review reports 

Regulatory compliance 
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Management 

Schedule 

Budget 

Release site data base 

Health and safety 

Plans 1 procedures 

Audit reports 

Documents 

Plans 

Reports 
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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 

files, the EPA will be advised and offered possession. The ER Program EG&G subcontractor quality 

assurance manager will ensure that the quality assurance/quality control records are properly stored and 

retrievable. 
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As pal_!_?~ !~ --.!:~medi~l ~n~~~~gatio~t Mound Plant, several parameters will be measured in the fi~!d f:..::o.:_r __ 

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

temperature, pH, dissolved oxygen, and oxidation-reduction potential. The water level for wells sampled will 

be measured. 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 A of this OAPP. The following subsections summarize the procedures 

for measurement of field parameters. 

6.1.1. Specific 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 (included in Appendix A). 

6.1.2. .P.tf 

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

using a Fist.~r 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 (included in Appendix A). 

6.1.3. Dissolved Oxygen 

Dissolved oxygen in groundwater and surface water will be measured using a YSI Model 508 dissolved 

oxygen meter. or equivalent. The procedures for determining dissolved oxygen are described in Mound 

Plant ER Program SOP 2.2., Measuring Dissolved Oxygen (included in Appendix A). 
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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 (included in Appendix A). 

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 (included in Appendix A). 

6.1.6. Organic Vapor 

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

Safety Monitoring of Organic Vapors with a Photoionization Detector and/or SOP 6.3, Health and Safety 

Monitoring of Organic Vapors with a Flame Ionization Detector (both included in Appendix A). Each detector 

is calibrated with a specific gas standard such as benzene (for photoionization detector) or methane (for 

flame ionization detector). Both detectors measure total vapors for a br~?ad range of detectable compounds. 

6.1.7. Radionuclide Screening 

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

thorium and plutonium isotopes, using a FIDLER probe. Procedures for screening with a FIDLER are 

provided in Mound Plant ER Program SOP 6.7, Near Surface and Soil Sample Screening for Low-Energy 

Gamma Radiation Using the FIDLER (included in Appendix A). 

The surfaces of 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 (included in Appendix A), describes the procedures for this screening using an alpha 

scintillation probe. 
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6. 1.8. Water Level 

The water levels of wells will be measured with an Enviro-Labs Model PL-120 MCP Datalogger and 

Pressure Transducer a~:_ording ~o procedur~s_d~scr~bed in Mound Plant ER Program SOP 3.3, 
---

Operational Check of Pressure Transducers Used in Measuring Water Levels in Wells or a water level 

measuring device (e.g., steel tape or an electric sounder) as defined in Mound Plant ER Program SOP 

3.1 (both included in Appendix A). 

6.1.9. Oxidation-Reduction (Redox) Potential 

The oxidation-reduction (redox) potential of groundwater and surface water will be measured using a Hach 

One portable pH meter with a Hach OPR electrode, or equivalent. The procedures for this measurement 

are described in the Mound Plant ER Program SOP 2.2, Measuring Oxidation Reduction Potential (included 

in Appendix A). 

6.2. LABORATORY ANALYTICAL METHODS 

Groundwater, surface water, and soil/sediment, samples collected for Operable Unit 9 Rls will be analyzed 

either in accordance with the EPA CLP Statement of Work (SOW) for the Target Analyte List (TAL) of 

inorganics and Target Compound List (TCL) of volatile, semivolatile. and pesticide/PCB organic compounds 

or in accordance with other standard analytical methods (e.g., American Society for Testing and Materials 

[ASTM] or EPA) where applicable. Statements of Work have been provided in Appendix C for those 

analyses or preparation procedures which are not documented in the CLP SOW. ASTM. or EPA methods 

and require documentation. Laboratory quality control procedures for both CLP and non-CLP analyses are 

summarized in Table 111.2. The versions of the CLP SOW for this program are: organic analyses OLM01.8 

and inorganic analyses ILM03.0. Newer versions of the CLP SOW will not invalidate the data collected using 

the current revision of the SOW. 

Laboratory data reports for each analysis will contain sufficient information to perform data validation/review. 

Reporting requirements are identified in Subsection 9.2.3. 

The list -of analytes for each analytical method and the program n=iqLiired detection limits- are presented in 

M9QAD36.W06 
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Table Vl.1 for groundwater, surface water, and soil/sediment samples. Additional compounds or elements 

have been added to the list of semivolatile and volatile organic compounds and metals. They are noted as 

such on Table Vl.1. 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 sample used, percent 

moisture (where applicable), and the dilution factor, if any. The limits listed in Table Vl.1 are the minimum 

achievable quantitation limits expected from the laboratory with analysis of clean sample matrices of a given 

sample volume or weight. Actual laboratory established quantitation limits are listed in the laboratory 

specifications attachments. The quantitation limits for the nonroutine parameters added to existing methods 

may vary once the method validation study is completed for each additional analyte. 

The following subsections summarize the analytical procedures. 

6.2.1. Volatile Organic Compounds 

Groundwater samples will be analyzed for halogenated and aromatic VOCs using gas chromatography with 

a Hall electrolytic conductivity detector and a photoionization detector. The methodology to be followed 

is EPA Method 8021 (EPA 1987). This method was chosen over the CLP SOW for groundwater samples 

in order to achieve lower detection limits. Because some of the additional VOCs may coelute with other 

compounds on the specified capillary column, a GC/MS confirmation or second column confirmation will 

be performed for any detection at the same retention times. If GC/MS confirmation is used. then the data 

must be reported per the CLP specifications as described in Subsection 9.2.3. 

Soil/sediment and surface water samples will be analyzed for VOCs by the CLP SOW using gas 

chromatography and mass spectrometry as a means for compound identification. Capillary columns as 
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Table Vl.1. Analytical Methods, t:Jarameter:s, and _Quantitation Limits 
Surface Water/Groundwater and Soil/Sediment Samples 

Parameters 

1. Volatile Organic Compounds 
(VOCs), Groundwater 

Vinyl chloride 
Trichlorofluoromethane 
1, 1-dichloroethene 
Methylene chloride (dichloromethane) 
1, 1-dichloroethane 
Trichloromethane (chloroform) 
1,1, 1-trichloroethane 
Carbon tetrachloride 
1 ,2-dichloroethane 
Trans-1 ,2-dichloroethene 
Trichloroethene 

• 
1 ,2-dichloropropane 
Bromodichloromethane 
Dibromomethane 

• 

1,1 ,2-trichloroethane 
T etrac hloroethene 
Dibromochloromethane 
Chlorobenzene 
1,1, 1 ,2-tetrachloroethane 
Bromoform 
1,1 ,2,2-tetrachloroethane 
1 ,2,3-trichloroprcoane 
Phenyl bromide (ba'~mobenzene) 
Chlorotoluene 
1 ,3-dichlorobenzene 
1 ,4-dichlorobenzene 
1 ,2-dichlorobenzene 

NA - Not Applicable 

M90AD36.W06 

Analytical Methods 
Water Soil/Sediment 

SW5030/ NA 
SW8021 

Ouantitation Limitsa 
Water Soil/Sediment 
(uq /Ll (ug /kg) 

1.0 NA 
2.0 NA 
1.3 NA 
5.0 NA 
0.7 NA 
0.5 NA 
0.3 NA 
1.2 NA 
0.3 NA 
1.0 NA 
1.2 NA 
0.4 NA 
1.0 NA 
2.0 NA 
0.2 NA 
0.3 NA 
0.9 NA 
2.5 NA 
1.0 NA 
2.0 NA 
0.3 NA 
1.0 NA 
2.0 'NA 
1.0 NA 
3.2 NA 
2.4 NA 
1.5 NA 



Parameters 

Table Vl.1. (page 2 of 16) 

Analytical Methods 
Water Soil/Sediment 

1. Volatile Organic Compounds, 8021 (continued) 

Benzene 
Chlorobenzene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1 A-Dichlorobenzene 
Ethyl benzene 
Toluene 
Xylenes 

Additional Compounds: 
Cis-1,2-dichloroethene 
2-chloroethyl vinyl ether 
Cis-1,3-dichloropropene 
Trans-1,3-dichloropropene 
1-chlorohexane 
Bis(2-chloroisopropyl)ether 
T richlorotrifl uoroethane 
Diethylbenzene 
Vinyl acetate 
Carbon disulfide 
Acetone 
Methylethyl ketone (2-butanone) 
Methylisobutyl ketone (4-methyl-2-pentanone) 

Acrylonitrile 

Acetonitrile 

2. Volatile Organic Compounds 
(VOCs), Soil/Sediment and 
Surface Water 

Chloromethane 
Bromo methane 
Vinyl Chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethene (total) 

NA - Not Applicable 

M90AD36.W06 

SW5030/ 
SW8030 
SW5030/ 
SW8030 

CLP SOWc 

NA 

NA 

CLP SOWc 
Modification D Modification D 

Quality Assurance Project Plan 
Mound Plant, O.U. 9, Site-Wide 
Section: 6 
Revision 3, Final 
Date: June 1993 
Page 6-6 

Quantitation Limitsa 
Water Soil/Sediment 
Wq/U (uq/kq) 

2.0 
2.0 
4.0 
4.0 
3.0 
2.0 
2.0 
2.0 

1.0 
1.3 
3.4 
3.4 
1.0 
20 
2 
1 
3 
5 
20 
10 
5 

10 

10 

10 
10 
10 
10 
5 

10 
5 
5 
5 
5 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

100 

100 

Low Soil/ 
Sedimentd 

10 
10 
10 
10 
5 

10 
5 
5 
5 
5 

• 

• 

• 



• 
Parameters 

2. Volatile Organic Compounds (continued) 

Table Vl.1. (page 3 of 16) 

Analvtical Methods 
Water Soil/Sediment 

CLP SOW CLP SOW 
Modification D Modification D 

Quality Assurance Project Plan 
Mound Plant, O.U. 9, Site-Wide 
Section: 6 
Revision 2, Draft Final 
Date: March 1993 
Page 6-7 

Ouantitation Limits8 

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

Low Soil/ 
Sedimentd 

----Chloroform----------------------------- ---5-----5-----------

• 

• 

1 ,2-Dichloroethane 
2-Butanone 
1,1, 1-Trichloroethane 
Carbon Tetrachloride 

Bromodichloromethane 
1 ,2-Dichloropropane 
cis-1 ,3-dichloropropene 
Trichloroethene 
Dibromochloromethane 
1, 1,2-Trichloroethane 
Benzene 
trans-1 ,3-dichloropropene 
T ribromomethane 

4-Methyl-2-pentanone 
2-Hexanone 
T etrachloroethene 
Toluene 
1,1,2,2-Tetrachloroethane 

Chlorobenzene 
Ethyl benzene 
Styrene 
Xylenes (total) 

Additional Compounds: 
Acrylonitrile 
Acetonitrile 
Diethylbenzene 
T richlorotrifl uoroethane 
Hexane 
lodomethane 
Vinyl Acetate 

3_ Semivolatile Organic 
Compounds 

Phenol 

NA - Not Applicable 

M90AD23. W06 

CLP SOW CLP SOW 
Modification D Modification D 

5 5 
10 10 
5 5 
5 5 

5 5 
5 5 
5 5 
5 5 
5 5 
5 5 
5 5 
5 5 
5 5 

10 10 
10 10 
5 5 
5 5 
5 5 

5 5 
5 5 
5 5 
5 5 

100 100 
100 100 
5 20 
5 10 

10 10 
NA 10 
10 10 

Low Soil/ 
Sedimentd 

10 330 



Parameters 

3. Semivolatile Organic 
Compounds (continued) 

bis(2-chloroethyl) ether 
2-Chlorophenol 
1 ,3-Dichlorobenzene 
1 ,4-Dichlorobenzene 
1 ,2-Dichlorobenzene 
2-Methylphenol 
2,2'-oxybis (1-Chloropropane)* 
4-Methyl phenol 

N-nitroso-di-n-dipropylamine 
Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nitrophenol 

2,4-Dimethylphenol 
bis(2-chloroethoxy) methane 
2,4-Dichlorophenol 
1 ,2,4-Trichlorobenzene 

Naphthalene 
4-Chloroanil ine 
Hexachlorobutadiene 
4-chloro-3-methylphenol 
(para-chloro-meta-cresol) 
2-Methylnaphthalene 

Hexachlorocyc!opentadiene5 

2,4,6-Trichlorophcnol 
2,4,5-Trichlorophenc! 
2 -Chi oronaphthal ene 
2 -N itroanil ine 

Dimethyl phthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2.4-Dinitrophenol 
4-Nitrophenol 

NA - Not Applicable 

Table Vl.1. (page 4 of 16) 

Analytical Methods 
Water Soil /Sediment 

CLP SOW CLP SOW 
Modification D Modification D 

• Previously known by the name bis(2-chloroisopropyl) ether 

M90AD36.W06 

Quality Assurance Proiect Plan 
Mound Plant, O.U. 9, Site-Wide 
Section: 6 
Revision 3, Rnal 
Date: June 1993 
Page 6-8 

Ouantitation Limitsa 
Water Soil/Sediment 
(ug /U (ug /kg) 

10 
10 
10 
10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 

10 
10 
10 

10 
10 

NA 
10 
25 
10 
25 

10 
10 
10 
25 
10 
25 
25 

Low Soil/ 
Sedimentd 

330 
330 
330 
330 
330 
330 
330 
330 

330 
330 
330 
330 
330 

330 
330 
330 
330 

330 
330 
330 

330 
330 

330 
330 
800 
330 
800 

330 
330 
330 
800 
330 
800 
800 

• 

• 

• 



• 
Parameters 

3. Semivolatile Organic 
Compounds (continued) 

Table Vl.1. (page 5 of 16) 

Analytical Methods 
Water Soil /Sediment 

CLP SOWC CLP SOWC 
Modification D Modification D 

Quality Assurance Proiect Plan 
Mound Plant. O.U. 9, Site-Wide 
Section: 6 
Revision 2, Draft Rnal 
Date: March 1993 
Page 6-9 

Ouantitation Limitsa 
Water Soil/Sediment 
(uq /U (uq /kg) 

Dibenzofuran 1 0 330 
- --~-2~4=Dinitrotaluene ----------"----~-- ------~---~------ -----10-----330 ---------------

Diethylphthalate 1 0 330 
4-Chlorophenyl-phenyl ether 10 330 
Fluorene 1 0 330 
4-Nitroaniline 25 800 
4,6-Dinitro-2-methylphenol 25 800 
1\J-nitrosodiphenylamine 10 330 

4-bromophenyl-phenylether 10 330 
Hexachlorobenzene 10 330 
Pentachlorophenol 25 800 
Phenanthrene 10 330 
Anthracene 10 330 
Carbazole 10 330 
Di-n-butylphthalate 10 330 

• Fluoranthene 10 330 
Pyrene 10 330 

Butyl benzyl phthalate 10 330 
3,3' -Dichlorobenzidine 10 330 
Benzo(a)anthracene 10 330 
Chrysene 10 330 
bis(2-Ethylhexyl) phthalate 10 330 
Di-n-octylphthalate 10 330 
Benzo(b)fluoranthene 10 330 
Benzo(k)fluoranthene 10 330 
Benzo(a)pyrene 10 330 

lndeno(1 ,2,3-cd)pyrene 10 330 
Dibenz(a,h)anthracene 10 330 
Benzo(g,h,i)perylene 10 330 

Additional Compounds: 
2-benzyt-4-chlorophenol 10 330 
Benzyl alcohol 10 330 
Benzoic acid 50 1600 

4. Pesticides and PCBs CLP SOWC CLP SOWC 

alpha-BHC 0.05- - 1.7 
beta-BHC 0.05 1.7 

• delta-BHC 0.05 1.7 

NA - Not Applicable 

M90AD23.W06 



Quality Assurance Project Plan 
Mound Plant, O.U. 9, Site-Wide 
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Table Vl.1. (page 6 of 16) • Ouantitation Limitsa 
Analytical Methods Water Soil/Sediment 

Parameters Water Soil /Sediment (uq/U (ug/kg) 

4. Pesticides and PCBs CLP SOW CLP SOW 

gamma-BHC (Lindane) 0.05 1.7 
Heptachlor 0.05 1.7 
Aldrin 0.05 1.7 
Heptachlor epoxide 0.05 1.7 
Endosulfan I 0.05 1.7 
Dieldrin 0.10 3.3 
4,4'-DDE 0.10 3.3 
Endrin 0.10 3.3 
Endosulfan II 0.10 3.3 
4,4'-DDD 0.10 3.3 
Endosulfan sulfate 0.10 3.3 
4,4'-DDT 0.10 3.3 
Methoxychlor 0.50 17 
Endrin ketone 0.10 3.3 
Endrin aldehyde 0.10 3.3 
alpha-Chlordane 0.05 1.7 
gamma-Chlordane 0.05 1.7 
Toxaphene 5.0 170 • Aroclor-1 016 0.50 33 
Aroclor-1221 0.50 67 
Aroclor -1232 0.50 33 
Aroclor-1242 0.50 33 
Aroclor-1248 0.50 33 
Aroclor-1254 0.50 33 
Aroclor -1260 0.50 33 

5. Metals CLP SOWe CLP SOW (mgjkg) 
(Target Analyte List) Modification A Modification A 

Aluminum 20 4 
Antimony 10 2 
Arsenic 10 2 
Barium 200 40 
Beryllium 1 0.2 
Cadmium 5 1 
Calcium 5000 1000 
Chromium 10 2 

NA - Not Applicable 

• 
M90AD23.W06 



• 
Parameters 

Table Vl.1. (page 7 of 16) 

Analytical Methods 
Water Soil/Sediment 

5:- -Metals - - · ~-- -- - - - ~- - ---CLP -sowe-- -ctP sowe-
(Target Analyte List) (continued) Modification A Modification A 

Cobalt 

Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Additional Elements: 

• 

Molybdenum 
Tin 
Bismuth 
Lithium 

6. Cyanide 

7. Common Anions 

Nitrate-Nitrite3 

Chloride3 

Sulfate3 

Nitrite 
Ammonia 
Fluoride3 

8. Total Nitrogen 

9. Total Phosphorus 

10. Total Organic Carbon (TOC)3 

• NA - Not Applicable 

M9QAD36.W06 

CLP SOW' CLP SOW' 

E353.29 E353.29 

E325.1 9/ SW9250b/ 
E325.2 SW9251 
E375.29 E375.29 

E354.1 9 NA 
E350.1 9 NA 
E340.29 E340.29 

E351.39 NA 

E365.1 9 NA 

E415.1/ E415.1/ 
E415.29 E415.2 

Quality Assurance Project Plan 
Mound Plant, O.U. 9, Site-Wide 
Section: 6 
Revision 3, Final 
Date: June 1993 
Page 6-11 

Quantitation Limitsa 
Water Soil/Sediment 
Wg/L) Wg/kg) 

50 10 

100 20 
3 0.6 

5000 1000 
15 3 

0.2 0.1 
40 8 

5000 1000 
5 1 

10 2 
5000 1000 

10 2 
10 2 
20 4 

20 2 
50 10 
150 30 
100 10 

(mgjkg) 
10 2 

(mg/L) (mgjkg) 

0.2 2' 
1.0 5f 

5 50 
0.01 NA 
0.1 NA 
0.1 2.5 

0.10 NA 

0.10 NA 

25 

-----------------------



Quality Assurance Pro~ct Plan 
Mound Plant, O.U. 9, ite-Wide 
Section: 6 
Revision 3, Final 
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Table Vl.1. (page 8 of_16) 
Quantitation Limitsa 

.{ 
AnaMical Methods Water Soil/Sediment 

Parameters Water Soil/Sediment (mg/L) (mq/kg) 

11. Total Dissolved Solids (TDS) E160.1 9 NA 4 NA 

12. Total Suspended Solids (TSS) E160.29 NA 10 NA 

13. Alkalinity E310.1 9 NA 5 NA 

14. Cation Exchange Capacity NA SW9081b,h NA 5 mg/L 

15. Particle Size Analysis NA ASTM D422-63i NA NA 

16. Specific Gravity NA ASTM D854-83i NA NA 

17. Moisture Content NA ASTMD 2974i NA NA 

18. Organic Content NA ASTMD-2974-Bi NA NA 

19. Hydraulic Conductivity NA ASTMD-2434-68i NA NA 

20. Relative and Minimum Density NA ASTMD-4254-83i NA NA 
Maximum Density ASTMD-4253-83i NA NA • 21. Clay Mineralogy NA X-ray Diffraction NA NA 

22. Explosives3 SW83306 SW83306 (l.ig/L) (mgjkg) 

HMX 20 3.0 
RDX 6.0 2.5 
NB 15 1.5 
1,3-DNB 15 1.5 
1,3,5-T.NB 15 1.5 
2,4-DNT 0.5 0.5 
2,6-DNT 0.5 1.5 
TNT 3.0 1.5 
2A,4,6-DNT 3.0 1.5 
Tetryl 3.0 2.5 
PETN 

NA - Not Applicable 
TBD - To be determined 

• 
M90A036. WOO 



• 
Parameters 

23. Radionuclides 

Gamma Spectrometry 
Data Inc., 

------americium:241-(soils) 
cobalt-60 
cesium-137 
bismuth-21 0 metastable 
bismuth-207 
potassium-40 
radium-226 (soils) 

Tritium3 

Plutonium Isotopes 
Thorium Isotopes 
Radium-226 

Uranium Isotopes 
Strontium-90 
Americum-241 

• 24. Volatile Organic Compounds 
(VOCs), residential well samples 

24.1 Purgeable Halocarbons 

Vinyl chloride 
Trichlorofluoromethane 
1, 1-dichloroethene 
Methylene chloride (dichloromethane) 
trans-1 ,2-dichloro.:>thene 
cis-1 ,2-dichloroether.e 
1, 1-dichloroethane 
Trichloromethane (chloroform) 
1, 1, 1-trichloroethane 
Carbon tetrachloride 
1 ,2-dichloroethane 
Trichloroethene 
1 ,2-dichloropropane 
Bromodichloromethane 
Dibromomethane 
cis-1 ,3-dichloropropene 
trans-1 ,3-dichloropropene 

.• NA - Not Applicable 

M90AD23.W06 

-

Table VI. 1. (page 9 of 16) 

Analytical Methods 
Water Soil /Sediment 

Nuclear Nuclear 
Data Inc., 
f98-6" 1986" 

R906.0° R906.0° 
NAS, 1965' NAS, 1965' 
NAS, 19601 NAS, 19601 

ASTM NA 
D2460-7Qu 
NAS, 1962' NAS, 1962' 
NAS 1960' NAS 19601 

EML Am-01 2 NA 

5Q2.2w NA 

- - - ·- -

Quality Assurance Project Plan 
Mound Plant, O.U. 9, Site-Wide 
Section: 6 
Revision 2, Draft Final 
Date: March 1993 
Page 6-13 

Quantitation Limitsa 
Water Soil/Sediment 

(ug/U (ug/kg) 

(pCi/L) (pCi/g dry) 

NA 1m 

201 1m 

201 1m 

151 1m 

151 1m 

350 1Qm 

NA 0.3m 

500 pCi/L 50 pCijgq 
1' 1.0' 
1' 1.05 

1 v NA 

1 0.6 
5 1.0 

NA 

J.IQ/L J.IQ/kg 

0.5 NA 
1.0 NA 
1.0 NA 
2.0 NA 
0.5 NA 
0.5 NA 
0.5 NA 
0.5 NA 
1.0 NA 
0.5 NA 
0.5 NA 
0.5 NA 
0.5 NA 
0.5 NA 
0.5 NA 
0.5 NA 
0.5 NA 
---------·-- - -- ------ --- -· ---- -- -



Parameters 

24.1 Purgeable Halocarbons (continued) 

1,1,2-trichloroethane 
Tetrachloroethane 
Dibromochloromethane 
Chlorobenzene 
1,1, 1 ,2-tetrachloroethane 
Bromoform 
1,1 ,2,2-tetrachloroethane 
1,2,3-trichloropropane 
T richloroethene 
1 ,2-dichloropropane 
Bromodichloromethane 
Dibromomethane 
cis-1 ,3-dichloropropene 
trans-1 ,3-dichloropropene 
1,1 ,2-trichloroethane 
T etrachloroethene 
Dibromochloromethane 
Chlorobenzene 
1,1, 1,2-tetrachloroethane 
Bromoform 
1,1 ,2,2-tetrachloroethane 
1 ,2,3-trichloropropane 
Phenyl bromide (bromobenzene) 
Chlorotoluene 
1 ,3-dichlorobenzene 
1 ,4-dichlorobenzene 
1 ,2-dichlorobenzene 
Carbon disulfide 
Vinyl acetate 
Methyl ethyl ketone (2-butanone) 
Methyl isobutyl ketone (4-methyl-2-pentanone) 

Additional Compounds: 
T richlorotrifluoroethane 
2-Chloroethylvinylether 
Bis (2-chloroisopropyl) ether 
1-Chlorohexane 

NA - Not Applicable 

M9QAD23.W06 

Table Vl.1. (page 10 of 16) 

Analvtical Methods 
Water Soil/Sediment 

NA 

Quality Assurance Pro[ect Plan 
Mound Plant, O.U. 9, Site-Wide 
Section: 6 
Revision 2, Draft Final 
Date: March 1993 
Page 6-14 

Quantitation Limitsa 
Water 

{uq/Ll 

(JJg/L) 

0.5 
1.0 
0.5 
0.5 
0.5 
1.0 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.0 
0.5 
0.5 
0.5 
1.0 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
5 
20 
1 
2 

2 
1.3 
2.0 
20 

Soil/Sediment 
{pq/kq) 

(pgfkg) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

• 

• 



• 
Parameters 

24.2. Purgeable Aromatic 
Compounds, residential well samples 

Benzene 
Chlorobenzene 

----l;2=Dichlorobenzene 
1 ,3-Dichlorobenzene 
1 A-Dichlorobenzene 
Ethyl benzene 
Toluene 

• 

Xylenes 

Additional Compounds: 
Diethylbenzene 
Acetone 
Acetonitrile 
Acrylonitrile 

25. Semivolatile Organic 
Compounds (semiVocs), 
(residential well samples) 

Phenol 
bis-(2-Chloroethyl)ether 
2 -Chlorophenol 
2-Methyphenol 
2,2' -oxybis(1-Chloropropane) 

4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 

lsophorone 
2-Nitrophenol 
2. 4-Dimethylphenol 
bis-(2 -Chloroethoxy) methane 

2,4-Dichlorophenol 
1.2,4-Trichlorobenzene 
Naphthalene 
4-Chloraniline 
Hexachlorobutadiene 

4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 

• 2,4,5-Trichlorophenol 

NA - Not Applicable 

M90A023.W06 

TableVI.1. (page 11 of 16) 

Analytical Methods 
Water Soil/Sediment 

SW5030 /SW8030 
SW5030 /SW8030 

CLP SOW·x NA 
Modification D 

Quality Assurance Project Plan 
Mound Plant, O.U. 9, Site-Wide 
Section: 6 
Revision 2, Draft Final 
Date: March 1993 
Page 6-15 

Quantitation Limits8 

Water Soil/Sediment 
Wg/L} (ygfkg) 

2.0 NA 
2.0 
1.5 NA 
3.2 NA 
2.4 NA 
2.0 NA 
1.0 NA 
1.0 NA 

1 NA 
20 NA 
10 NA 
10 NA 

5 NA 
5 NA 
5 NA 
5 NA 
5 NA 

5 NA 
5 NA 
5 NA 
5 NA 

5 NA 
5 NA 
5 NA 
5 NA 

5 NA 
5 NA 
5 NA 
5 NA 
5 NA 

5 NA 
5 NA 
5 NA 
5 NA 
5 NA 



Parameters 

25. Semivolatile Organic (continued) 

2-Chloronapthalene 
2-Nitroaniline 

Dimethyl phthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-N itrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 

Phenanthrene 
Anthracene 
Di-n-butyl phthalate 
Fluoranthene 
Pyrene 

Butytbenzylpha!ate 
3,3' -Dichlorobenzirline 
Benzo(a)anthracene 
Chrysene 
bis-(2-Ethylhexyl)phthalate 

Di-n-octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a) pyrene 
lndeno(1 ,2,3-cd)pyrene 

Dibenz(a,h)anthracene 
Benzo(g, h,l) perylene 

NA - Not Applicable 

M9QA023.W06 

Table Vl.1. (page 12 of 16) 

Anal~ical Methods 
Water Soil/Sediment 

cLP sow·· NA 
Modification D 

Quality Assurance Pro~ct Plan 
Mound Plant, O.U. 9, ite-Wide 
Section: 6 
Revision 2, Draft Final 
Date: March 1993 
Page 6-16 

Ouantitation Limits8 • Water Soil/Sediment 
(ug/U (ug/kg) 

5 NA 
20 NA 

5 NA 
5 NA 
5 NA 
20 NA 
5 NA 
20 NA 
20 NA 
5 NA 
5 NA 
5 NA 
5 NA 
5 NA 
20 NA 
20 NA 
5 NA 
5 NA • 5 NA 
20 NA 

5 NA 
5 NA 
5 NA 
5 NA 
5 NA 

5 NA 
5 NA 
5 NA 
5 NA 
5 NA 

5 NA 
5 NA 
5 NA 
5 NA 
5 NA 

5 NA 
5 NA 

• 



• 
Parameters 

25. Semivolatile Organic (continued) 

Additional Compounds: 
----- 2=oenzyl=4=chlorophenol- -------

Benzyl alcohol 
Benzoic acid 

26. Pesticides/PCBs 
(Residential well samples) 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 

•

Dieldrin 
4,4'-DDE 
Endrin 
Endosulfan II 

• 

4,4'-DDD 
Endosulfan sulfate 
4,4'-DDT 

Endrin ketone 
Endrin aldehyde 
alpha-Chlordane 
gamma-Chlordane 

Toxaphene 
Aroclor-1 016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

NA- Not_ Applicable __ 

M90AD23.W06 

Table Vl.1. (page 13 of 16) 

Analytical Methods 
Water Soil/Sediment 

cLP sow·· 
Modification D 

CLP sow·· 

NA 

NA 

Quality Assurance Project Plan 
Mound Plant, O.U. 9, Site-Wide 
Section: 6 
Revision 2, Draft Final 
Date: March 1993 
Page 6-17 

Quantitation Limitsa 
Water Soil/Sediment 

(uq/U (uq/kq) 

10 
10 
50 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.02 
0.02 
0.01 
0.02 
0.02 
0.02 
0.02 

0.02 
0.02 
0.01 
0.01 

1.0 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Table Vl.1. (page 14 of 16) • Ouantitation Limitsa 
Analytical Methods Water Soil/Sediment 

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

27. TAL metals and Cyanide CLP NA 
(residental well samples) SOW' 

Modification 8 
Aluminium 20 NA 
Antimony 10 NA 
Arsenic 2 NA 
Barium 200 NA 
Beryllium 1 NA 
Cadmium 2 NA 
Calcium 5000 NA 
Chromium 10 NA 
Cobalt 50 NA 
Copper 25 NA 
Iron 100 NA 
Lead 2 NA 
Magnesium 5000 NA 
Manganese 15 NA 
Mercury 0.2 NA 
Nickel 40 NA 
Potassium 5000 NA • Selenium 2 NA 
Silver 10 NA 
Sodium 5000 NA 
Thallium 2 NA 
Vanadium 10 NA 
Zinc 20 NA 
Cyanide 10 NA 

Additional Elements: 
Molybdenum 20 NA 
Tin 50 NA 
Bismuth 150 NA 
Lithium 100 NA 

28. Lanthanides NA CLP SOW 
Modification C 

Lanthanum 200 40 
Cerium 200 40 
Praseodymium 200 40 
Neodymium 200 40 
Samarium 200 40 
Europium 200 40 
Gadolinium 200 40 
Terbium 200 40 
Dysprosium 200 40 • Holmium 200 40 
Erbium 200 40 

NA - Not Applicable 
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28. Lanthanides (continued) 

Thulium 
Ytterbium 
Lutetium 

Table Vl.1. (page 15 of 16) 

Analytical Methods 
Water Soil/Sediment 

NA CLP SOW 
Modification C 
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Ouantitation Umlts8 

Water Soil/Sediment 
Cuq/Ll Cmq/kal 

200 
200 
200 

40 
40 
40 

- - ----29. -DioxinjFurans- --- - -- -- - - --- - -- - - --SW82906 -- -- -- SW82906 pgjlv __ ---pgjg4 __________________ _ 

• 

2,3,7,8-TCDD 
Total TCDD 
2,3, 7,8-PcCDD 
Total PcCDD 
2,3, 7,8-HxCDD 
Total HxCDD 
2,3, 7,8-HpCDD 
Total HpCDD 
OCDD 
2,3,7,8-TCDF 
Total TCDF 
2,3, 7,8-PeCDF 
Total PeCDF 
2,3, 7,8-HxCDF 
Total HxCDF 
OCDF 

10 
10 
50 
50 
50 
50 
50 
50 
100 
10 
10 
50 
50 
50 
50 
100 

1.0 
1.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
10 
1.0 
1.0 
5.0 
5.0 
5.0 
5.0 
10 

NA - Not Applicable 

a 

b 

c 

d 

• 

9 

For non-CLP analyses, these are expected quantitation limits based on reagent grade water or a purified solid matrix. 
Actual quantitation limits may be higher depending upon the nature of the sample matrix. The limit reported on final 
laboratory reports will take into account the actual sample volume or weight, percent moisture (where applicable), and 
the dilution factor, if any. The quantitation limits for the additional nonroutine analytes may vary, depending upon 
the results of the method validation study. 
-rest Methods for Evaluating Solid Waste, Physical/Chemical Methods," SW-846, 3rd edition, U.S. EPA, November 1986. 
·u.s. EPA Contract Laboratory Program, Statement of Work for Organics Analysis, Multi-Media, Multi-Concentration." 
Document No. OLM01.8 Ouantitation limits are contract-required quantitation limits {CRQLs) with the exception of 
additional organic compounds. The minimum quantitation limits will be reported by the laboratory. 
Medium Soil/Sediment CROLs are 125 times the low soil/sediment CRQLs for volatile organic compounds and 60 times 
the low soil/sediment CROLs for semivolatile organic compounds. Estimated detection .limits for metals in soil are 
based on a 1-gram sample diluted to 200 mL 
·u.s. EPA Contract Laboratory Program, Statement of Work for lnorganics Analysis, Multi-Media, Multi-Concentration." 
Document No. ILM03.0. Quantitation limits are CRDLs except for vanadium, beryllium, antimony, aluminum and 
additional elements. The minimum quantitation limits will be reported by the laboratory. 
Based on a 10-gram soil sample and 100 ml volume of extractant and a soil moisture content between 0 and 10 
percent (rounded). Actual quantitation limit will vary with the sample and extractant amounts and will depend upon the 
nature of the soil matrix. 
"Methods for Chemical Analysis of Water and Wastes,· U.S. EPA, EPA-600/4-79-{)20 revised March 1983 
If soils are acidic, CEC will be analyzed by "Method of Soil Analysis, Part 2 Chemical and Microbiological Properties, • 
by H. D. Chapman, American Society of Agronomists. 1965. 
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"1991 Annual Book of American Society of Testing Materials Standards," Section 4, Construction, Volume 04.08, Soil and 
Rock, Building Stones, Geotextlles," ASTM 1990. 

• As cesium-137, assumes no Interfering lines. 
Based on 900-ml sample size. 

m Based on 650-gram dry sample. 
" NO 9900 VAXfVMS Spectroscopy Application Package User's Manual (09-0196), Nuclear Data, Inc., Schaumberg, IL 

August 1986. 
o "Prescribed Procedures for Measurement of Radioactivity In Drinking Water,• U.S. EPA, EPA-600/4-80-032,1atest version. 
" Based on 100-ml sample size. 
q Dependent upon percent moisture In sample, based on 10 grams. 

"The Radiochemistry of Plutonium," G.H. Coleman, NAS-NS-3058, National Academy of Sciences, September 1965. 
Based on 2-gram dry sample. , 
"The Radiochemistry of Thorium,· E.K Hyde. NAS-NS-3004, National Academy of Sciences, January 1960. 

u "Standard Test Methods for Radium In Water," ASTM, latest version. 
Based on 1 ,000-ml sample size. 

• "Manual for the Certification of Laboratories Analyzing Drinking Water," USEPA, EPA/570/9-90/008, April 1990. 
These are the maximum quantitatlon limits that can be reported for residential well samples. 

Y Arsenic, selenium, antimony, cadmium, lead, and thallium will be analyzed by graphite, furnace with Zeeman background 
correction. Lead and antimony have the option for deuterium background correction. 
"The Radiochemistry of Uranium," J.E. Grlncller, NAS-NS-3050, National Academy of Sciences, March 1962. 
"The Radiochemistry of Barium, Calcium, and Strontium," D.N. Sunderman and D.W. Townley, NAS-NS-3010, National 
Academy'of Sciences, January 1960. 
"Determination of Strontlum-89 and -90 in SoH With Total Sample Decomposition." D.B. Martin, Analytical Chemistry, 
October 1979. 
"Procedures for Determination of Stable Elements and Radionuclides in Environmental Samples,· Public Health Service 
Publication 999-RH-10, January 1965. 

2 "EML Procedures Manual, • HASL-300, Environmental Measurements Laboratory, U.S. Department of Energy 27th Edition. 
3 Procedure includes a statement of work, provided in Appendix C. 
4 Based on a 10.0 gram sample for dioxin analysis. 
11 Spike recoveries In water for hexachloro cydopentadiene from method validation studies have demonstrated that the 

compound cannot be adequately detected by this method In water. 
e "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods," SW. 846, 3rd edition, revision 1, U.S. EPA, 

December 1987. 
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specified in the method will be empl()'ied· A modJficat!ol!l~>_ ~h_e_ GLP S_OW_ (Modification D see Appendix 

B) has been prepared to account for six additional volatile organic compounds: acrylonitrile, acetonitrile, 

trichlorotrifluoroethane, iodomethane, hexane, and diethyl benzene. 

---EPAarinl<ing-waterMeUiocrso2-:-2using gas chromatography, capillary column, and a Hall electrolytic 

conductivity and photoionization detector in series will be implemented for residential well samples. 

Detection limits for this method are also lower than the CLP methodology. All detections above the 

quantitation limit will be confirmed on a second column or by GC/MS. 

EPA Method 8030 with the purge and trap technique (5030) will be used to identify acrylonitrile and 

acetonitrile in groundwater samples (including residential well samples). This gas chromatography method 

uses a flame ionization detector to detect these volatile organic compounds. 

6.2.2. Semivolatile Organic Compounds 

• The EPA CLP SOW Document Number OLOM01.8 (EPA 1990a), using gas chromatography/mass 

spectrometry, will be the methodology followed for semivolatile organic compound analysis of groundwater, 

surface water. and soil/sediment samples. Benzoic acid, 2-Benyzl-4-chlorophenol, and b'enzyl alcohol have 

been added to this method. A modification to the CLP SOW (Modification D see Appendix B) has been 

prepared to accommodate these additional compounds. 

• 

Residential well samples will also be analyzed by the CLP SOW. however lower maximum quantitation limits 

are required, as noted on Table Vl.1. 

6.2.3. Pesticides/PCBs 

The CLP SOW Document Number OLM01.8 will be used to analyze groundwater, surface water, and 

soil/sediment samples. This method uses gas chromatography for separating and identifying the TCL 

pesticidejPCB compounds. The capillary columns specified in the method will be used. 

Residential well samples also will be analyzed by the CLP SOW (Document No. OLM01.8); however, lower 

maximum quantitation limits have been specified on Table Vl.1 . 
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6.2.4. Metals 

Groundwater, surface water, and soil/sediment samples will be analyzed for the TAL of metals according 

to the CLP SOW (EPA 1990b). Inductively coupled plasma (ICP) will be used to detect all the TAL metals 

with the exception of mercury, arsenic, lead, selenium, thallium, and potassium, which will be detected by 

atomic absorption (AA) (flame AA for potassium, cold vapor AA for mercury, and graphite AA for the others). 

Additional elements to be detected by ICP are: bismuth, molybdenum and tin. The additional element 

lithium will be detected by flame AA. These modifications to the method have been prepared as 

"Modification A" to the CLP SOW (See Appendix B). ICP metals will also be digested according to EPA 

Method 200.7 with a fourfold concentration in order to reach lower detection limits for aluminum, antimony, 

beryllium, and vanadium. 

Residential well samples will also be analyzed by the CLP SOW (Document No. ILM03.0) for the TAL metals 

with modifications in quality control procedures (see Table 111.2) and methodologies for specific analytes . 

Arsenic, selenium, antimony, cadmium, lead, and thallium will be analyzed by graphite furnace atomic 

absorption according to CLP SOW with Zeeman background correction. Antimony and lead may have a 

deuterium background correction instead of Zeeman. This modification will accommodate potential 

interferences that can arise during analysis of these elements. Additional elements to be detected by ICP 

are: bismuth, molybdenum, and tin. These modifications have been prepared as "Modification B" to the CLP 

SOW (See Appendix B). The additional element lithium will be detected by flame AA. 

6.2.5. Radionuclides 

Groundwater, surface water, and soil/sediment samples will be analyzed for isotopic plutonium, isotopic 

thorium, isotopic uranium, americium-241, strontium-90, and radium-226 according to the laboratory

developed SOPs. These methods are based on established procedures such as U.S. EPA (EPA 1980), U.S. 

DOE (DOE 1982), National Academy of Sciences, or ASTM (1991 ). With the exception of strontium-90, alpha 

spectrometry is used to detect alpha emissions from the isotopes of interest. A surface barrier detector is 

used for identifying plutonium, uranium. thorium isotopes, and radium-226. 
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Specific isotopes from alpha spectrometry includeamericium-241 (waters). plutonium-238. 239/240; uranium-

234, uranium-235, uranium-238; and thorium-227 (for calculation of actinium-227), thorium-22.§,_t_boriur:tJ:230, _____ _ 

and thorium-232. Soil samples are prepared using acid digestion procedures to concentrate the isotopes 

of interest in an aqueous matrix. The alpha emitting isotopes in these acid extracts and in water samples 

are precipitated from the aqueous solution. The precipitates are redissolved and subjected to a sequential 

separation of alpha isotopes by elution from anion/cation exchange resins. The separated alpha isotopes 

are counted using a surface barrier detector. 

6.2.5.2 Strontium-90 

All strontium present in the sample is assumed to be strontium-90 (Sr-90), due to the short half-life of 

strontium-89 and the knowledge of process at Mound Plant. Soil samples are subjected to acid digestions 

to remove interferences and concentrate the strontium as an aqueous matrix. Strontium-90 is precipitated 

from aqueous samples and extracts. Interferences are reduced by continued precipitations of the strontium 

carrier. The beta activity of Strontium-90 is determined with a gas flow proportional detector, immediately 

after removal of yttrium-90. 

6.2.5.3 Gamma Spectrometry 

Gamma spectrometry measures gamma radiation over a given spectrum and will be used to determine the 

gamma radiation levels in water and soil/sediment samples. Particular isotopes of interest that will be 

detected as gamma radiation are radium-226 (soil samples). bismuth-210 metastable. americium-241 (soil 

samples). cobalt-60, cesium-137, bismuth-207, polonium-210, and potassium-40. Analysis will be performed 

according to the instrument's spectroscopy application user's manual. Sample preparation and analysis 

procedures are provided in the laboratory SOPs. The detection limits listed on Table Vl.1 are based on 

cesium-137 and assume no interfering lines. Detection limits of individual isotopes may vary. These 

methods are based on procedures outlined in HASL-300 (DOE 1982) and in USEPA method 901.1 (EPA 

1980) 
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Groundwater, surface water and soil/sediment samples will be analyzed for tritium according to EPA Method 

906.0 (EPA 1980) Beta emissions are detected using a liquid scintillation method with a fluorescence 

detector. A statement of work for preparation of soil samples for tritium analysis is provided in Appendix 

c. 

6.2.6. Explosives 

Both soils/sediments and water samples will be analyzed for ten SW8330 explosives and PETN using high 

performance liquid chromatography (HPLC). Analysis will be performed according to laboratory SOPs which 

are based on USEPA SW846, Method 8330 (EPA 1990). Second column confirmation will be performed if 

positive results are obtained on the primary column. PETN will be detected at a different wavelength (220 

nm) on a separate analytical run. A statement of work for analysis of PETN is provided in Appendix C 

describing the required variation from method 8330. 

6.2.7. Chloride. Nitrate-Nitrite, Sulfate, Ammonia. Fluoride and Total Phosphorus 

Soil/sediment or water samples will be analyzed for either chloride, nitrate-nitrite, ammonia, fluoride, sulfate. 

and total phosphorus. Analysis will be performed using colorimetry, based on EPA Methods 325.1/325.2 

or 9250/9251 for chloride, 353.2 for nitrate-nitrite, 350.3 or 350.1 for ammonia. 375.2 for sulfate. and 365.1 

for total phosphorus (EPA 1983 and EPA 1986). Fluoride will be detected using an ion-selective electrode 

using EPA Meti1od 340.2. Soil/sediment samples will be extracted with deionized water for the dissolution 

of the desired anions prior to analysis, according to the statement of work in Appendix C. Soil detection 

limits are based on a 1 0-gram soil sample, 1 00 ml of extractant, and a soil moisture content between 0 and 

1 0 percent. The actual detection limit will vary depending upon these variables. The laboratory will perform 

only one of the identified methods for chloride for a given field investigation. 

6.2.8. Total Kjeldahl Nitrogen 

Groundwater and surface water samples will be analyzed for total Kjeldahl nitrogen using EPA Method 351.3 

(EPA 1983). Analysis consists of converting nitrogen to ammonia, then detecting the ammonia by 
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- ----soil7seoimentsamples and groundwater ;surface water samples will be analyzed for total organic carbon 

(TOC), using EPA Methods 415.1 or 415.2. Analysis consists of converting organic carbon to carbon 

dioxide, which is detected by a nondispersive infrared detector. Soil/sediment samples undergo a pyrolysis 

to release the carbon dioxide to be detected. This preparation procedure is described in a statement of 

work in Appendix C. 

• 

• 

6.2.10. Nitrite. Soil pH, and Alkalinity 

Groundwater samples will be analyzed in a field laboratory for nitrite and alkalinity and soil samples for soil 

pH in order to meet the required holding times. Nitrite will be analyzed by EPA Method 354.1 using 

spectrophotometry for detection of the formed diazonuim compound . 

Soil pH will be performed according to the SW-846 electrometric procedure, SW-9045. 

Alkalinity will be measured using the tritrimetric method in EPA Method 310:1. Carbonate and bicarbonate 

species will be calculated based on the measurement and the pH of the sample and by making assumptions 

on alkalinity relationships. 

6.2.11. Totai Oissolved Solids (TDS) and Total Suspended Solids (TSS) 

TSS and TDS for groundwater and surface water samples will be analyzed according to EPA Methods 160.1 

and 160.2 (EPA 1984), respectively. 

6.2.12. Cation Exchange Capacity (CEC), Specific Gravity, Particle Size Analysis, Hydraulic 
Conductivity, Organic Content. Soil Moisture. Maximum Density. and Relative Density 

Selected soil samples will be analyzed for CEC, specific gravity, particle size analysis, hydraulic conductivity, 

organic content, soil moisture, and relative density. CEC will be analyzed by EPA Method 9081. The sodium 

measurement as part of the-CEC analysiswill oe-performed by ICP -using CLP SOW m-ethOdology asst~lted 
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in this document for metals. The other physical parameters will be analyzed by the procedures specified 

in the ASTM Methods noted on Table Vl.1. 

6.2. 13. Cyanide 

Cyanide will be analyzed according to the CLP SOW for water and soil samples. This method uses 

spectrophotometry. The required detection limits for cyanide are 10 JJg/L for water and 2 mgjkg for soil. 

6.2.14. Lanthanides 

Soil/sediment samples will be analyzed for lanthanides using ICP per the CLP SOW. Lanthanides include 

the elements lanthanum, cerium, praseodymium, neodymium, samarium. europium, gadolinium, terbium, 

dysprosium, holmium. erbium, thulium, ytlerbium. and lutetium. A modification to the CLP SOW Document 

No. ILM03.0 (Modification C) defines the procedures applicable to lanthanides. 

6.2.15 Clay Mineralogy 

Selected soil samples will be analyzed by X-ray diffraction to determine the geochemical structure of the soil. 

6.2.16 Dioxin/Furan 

For those operable unit field investigations requiring dioxin/furan analyses. soil/sediment and water samples 

will be analyzed for all 2,3,7,8-substituted isomers and total isomer homologs (tetra through acta) for 

polychlorinated dibenzo-p-dioxins and polychlorinated dibenzofurans. using methodology based on EPA 

Method 8290 (EPA 1990). Method 8290 uses a high-resolution gas chromatography (HRGC)/high-resolution 

mass spectrometry (HAMS) method, and isotopically-labeled internal standards for quantitation. Specific 

criteria, defined in the method, must be met for a gas chromatographic peak to be identified as a PCDD or 

PCDF. Table Vl.1 lists the expected quantitation limits for this method and Table 111.2 lists the required 

quality control procedures for the method. 

The required minimum initial cleanup of the eXlract will consist of a silica gel/alumina column cleanup. A 

carbon column cleanup must be performed if the internal standard recovery is not 'w•Jithin the !imits specified 
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.. _in T_a~l~11~.2:_ If GCfMS _re~LJits are inde!e!mJ~abJ~ by ~h~ IC!R(.)r.<!!Q!Y.tt1eJ1_0Rtion.aJ cleanup_pro.cedures 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 of extracts containing known or suspected (i.e. color) 

interferents, the acid/base wash will precede the column cleanup procedures as determined necessarY,_. ______ _ 
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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 A). 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. 

The field measurement and field screening instruments that may be used in the field during the 

environmental investigation are presented in the following subsections. 

7.1.1. Photoionization Detector (PID) 

The HNu· 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) benzene. However. the instrument's sensitivity depends upon the 

compounds present and environmental factors such as moisture and temperature. Mound Plant ER 
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Program SOP 6.2, Health and Safety Monitoring of Organic Vapors with a Photoionization Detector (included 

in Appendix A), provides details on the calibration frequency and procedures for the HNu PID. 

7.1.2. Explosimeter/Combustible Gas Indicator (CGI) 

Explosimeters. or combustible gas indicators (CGis), 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 Progr~m SOP 6.1, Health and Safety Monitoring of Combustible Gas Levels 

(included in Appendix A), describes the details of the calibration frequency and procedures of CGis. 

7.1.3. Specific 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 PlantER Program 

SOP 2.2. Field Measurements on Ground and Surface Water Samples (included in Appendix A). 

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 (included in Appendix A). 
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7.1.5. Datalogger and Pressure Transducer or Equivalent Water Level Measuring Device 

The Enviro-Labs Model DL-120-MCP Datalogger and Pressure Transducer, or other devices defined in 

Mound Plant ER Program SOP 3.1, will be used to record water level measurements. The calibration 

frequency and procedures for the datalogger and pressure transducer are described in detail in Mound Plant 

ER Program SOP 3.3, Operational Check of Pressure Transducers Used in Measuring Water Levels in Wells 

(included in Appendix A). The calibration of other acceptable water level measuring devices are described 

in Mound Plant ER Program SOP 3.1. 

7.1.6. Zinc Sulfide Alpha Scintillometer 

A portable zinc sulfide alpha scintillometer, coupled with a rate meter /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 

(cm2
). In addition, this detector may be used for personnel monitoring. This instrumentation can reliably 

measure activity levels above 350 dpm/1 00 cm2
, or about 70 counts per minute (cpm).i1 00 cm2

. Mound 

Plant ER Program SOP 6.4, Total Alpha Surface Contamination Measurements (included in Appendix A), 

describes in detail the calibration frequency and procedures for the zinc sulfide alpha scintillometer. 

7.1.7. Field Instrument for the Detection of Low-Energy Radiation (FIDLER) 

A FIDLER will be used to monitor surfaces and soil samples for the presence of low-energy gamma 

radiations that accompany some alpha emission, 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 

(included in Appendix A) . 
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7.1.8. Dissolved Oxygen Meter 

Daily calibration of the dissolved oxygen meter is accomplished with a calibration bottle containing a given 

moist environment. Mound Plant ER Program SOP 2.2, Measuring Dissolved Oxygen (included in Appendix 

A), describes the calibration procedures for this meter. 

7.1.9. Oxidation-Reduction (Redox) Potential 

A prepared calibration solution is used to calibrate once per day the pH meter with a Hach OPR electrode 

for measuring the redox potential. The solution is prepared according to the operating manual for the Hach 

OPR electrode. Mound Plant ER Program SOP 2.2, Measuring Oxidation-Reduction Potential (included in 

Appendix A), describes the calibration procedures for measuring the redox potential. 

'7.1.1 0 Flame Ionization Detector (FlO) 

The FID is a general survey instrument capable of detecting and measuring many organic vapors in air. The 

FID does not detect inorganic vapors. The instrument cannot distinguish individual compounds, but 

measures the total concentration of vapors. The FID sensitivity is approximately 0.1 ppm methane. Mound 

Plant ER Program SOP 6.3, Health and Safety Monitoring of Organic Vapors with a Flame Ionization 

Detector (included in Appendix A), provides details on the procedures for calibrating the FID. 

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-visiblejinfrared spectrophotometry) or by a response factor, 

amountjresponse (e.g., for GC, GC/MS, or high-performance liquid chromatography). 

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. 
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Instrument calibration procedures for CLP analyses will be performed according to the CLP SOW for 

inorganic and organic analyses. For non-CLP analyses, calibration procedures will be performed as 

described in the approved analytical method and are described in the approved laboratory SOPs. 

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 Chromatographic (GC) Analyses 

Gas chromatography will be used for analysis of volatile organic compounds (Methods SW-8021, SW-8039, 

and 502.2) and pesticidesjPCBs (CLP SOW for organic analysis). Initial calibration is performed when 

chromatographic conditions are changed (e.g., change in flow rate. detectors, new column) or as required 

in the CLP SOW for pesticide/PCB analysis. A minimum of five external standards for volatile organic 

analysis and three external standards for pesticidejPCB analysis of different concentrations are analyzed 

to determine the linearity of the gas chromatograph. Response factors for each compound are calculated 

(as specified in the methods) from the results, and a calibration curve generated. Linearity criteria for volatile 

organic compounds (VOCs) are valid if there is less than or equal to 20% relative standard deviation (15% 

for Method 502.2) among the calibration factors. A quadratic curve may also be used. Linearity 

requirements and allowed percentage breakdown of endrin and 4,4'-DDT for pesticide/PCB analysis are 

presented in the methods. 

The CLP SOW for pesticidejPCB analysis requires that the retention times be established and the retention 

time windows be determined for the target compounds and surrogate compound. The procedures and 

acceptance criteria are established in the methods. 

Performance evaluation mixtures and individual midpoint pesticide/PCB standard mixtures are also analyzed 

at specified intervals as defined in the CLP SOW. The calibration factor for each standard is established in 

the methods. 

The linearity of the gas chromatograph for volatile organic analysis is checked by analysis of a check 

standard after every 10 sample analyses. The response for any analyte must be within a 15% difference of 

the response from the initial calibration. If the percent difference exceeds this criterion, then the instrument 

~s ~hecked <:~nd a ~ew calib_ration _ c~rve is perform~d befo~e sample_s are _!l~alyze~:.... 
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Retention time windows for VOCs are established when a column is changed or after other changes are 

made in instrument conditions that will alter the retention times of the analytes of interest. The windows are 

established according to procedures defined in ''Test Methods for Evaluating Solid Waste, Physical/Chemical 

Methods," SW-846, USEPA (EPA 1987). 

7.2.2. Gas Chromatography/Mass Spectrometry (GC/MS) Analyses 

GCjMS will be used for analysis of volatile and semivolatile organic compounds. Mass spectral abundance 

criteria must be met prior to sample analysis. Decafluorotriphenylphosphine (DFTPP) for semivolatile 

organics and bromofluoro-benzene (BFB) for volatile organics are used to verify instrument performance of 

the GC/MS system and must meet specific ion abundance criteria established in the CLP SOW. Meeting 

these criteria is demonstrated daily or every 12-hour time period, whichever is more frequent. The 

instrument performance 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. Only a four-point calibration is required by the CLP SOW for eight of the target semivolatile 

compounds that have higher CROLs. Relative response factors (RRFs) must be greater than or equal to 

0.05. Relative standard deviations for the RRFs must be less than or equal to 30%. Initial calibration is not 

valid if this criterion is not met. The relative retention times of each compound in each standard run must 

agree within 0.06 units. 

The initial calibration is verified every 12-hour period with a continuing 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 target compounds must be met. The percent 

difference between the initial RRFs and the continuing RRF must be less than or equal to 25 percent 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. 
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7.2.3. Inductively Coupled Plasma (ICP) and Atomic Absorption (AA) for Metals 
and Lanthanides and Spectrophotometry for Cyanide 

TAL metals. four additional elements, lanthanides and cyanide will be analyzed according to the procedures 

presented in the CLP SOW for inorganic analyses. Inductively coupled plasma (ICP). AA instruments. and 

---th-e 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 10%. whichever is more frequent (once every five samples 

for residential well samples) for analysis by graphite AA. 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 CLP 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. Alpha Spectrometry 

Alpha spectrometry will be used for measurement of isotopic plutonium. thorium. uranium, americium-241. 

and radium-226. A pulse check is performed once every day to determine if the detection system is 

functioning correctly. The background level is checked for gross contamination at a minimum of once per 

week with a 1 000-minute count. 
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For gamma spectrometry, the counting efficiency is verified once per day with a source check. A mixed 

standard consisting of selected radionuclides of interest is used with initial instrument setup and when 

necessary to perform an energy and efficiency calibration of the detection system. The background level 

is checked for contamination once per day with a 1 0-minute count. Background is established with a 1 ODD

minute count performed once per month. 

7.2.6. Liquid 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. 

7.2.7. High-Performance Liquid Chromatography (HPLC) 

High-performance liquid chromatography HPLC is used for analysis of explosives. 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 20%. 

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 .15% 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 

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. 

7.2.8. Colorimetry, lon Selective Electrode, and Total Organic Carbon (TOC) Analysis 

Nitrate-nitrite, sulfate, chloride, total nitrogen, nitrite, ammonia, and total phosphorus will be analyzed for 

by spectrophotometric methods, which use a colorimeter to identify the analyte when the analyte is 
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complexed with, or creates the formation of, a light-absorbing compound. Total organic carbon (rOC) is 

analyzed using a spectrophotometer with an infrared detector. Fluoride will be detected using an ion 
-- - -- --
selective electrode. Calibration of the colorimeter and electrode 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 TOC analyzer 

is calibrated with a single concentration standard. 

The initial calibration is verified with the analysis of a midrange calibration standard prior to sample analysis 

and for every 20 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. 

7.2.9 pH Meter 

Alkalinity is measured titrimetrically using a pH meter to observe change in pH. The pH meter is calibrated 

every 10 samples with a minimum of two pH standards (pH 4 and 7). Immediately after this initial 

calibration, the pH 4 standard is checked. If the standard is not within + or·- 0.1 units, the instrument is 

checked and recalibrated. 

7.2.10 Cation Exchange Capacity (CEC), Specific Gravity, Particle Size Analysis, Hydraulic 

Conductivity, Organic Content, Soil Moisture. and Relative Density 

Calibration procedures for CEC will be those stated by the method in SW-846 (EPA 1986). Calibration 

procedures for specific gravity, particle size analysis, hydraulic conductivity, organic content. soil moisture, 

and relative density will be those specified in the appropriate ASTM method. 

7.2.11 Clay Mineralogy 

Calibration procedures for X-ray diffraction instruments should include the analysis of an NBS traceable 

quartz standard to determine alignment and intensity . 
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7.2.12 Gas Chromatography/Mass Spectrometry for Dioxin/Furan Analyses 

High-resolution GCjMS will be used for analysis of PCDDs and PCDFs based on EPA Method 8290 (EPA 

1990). Perfluorokerosene (PFK) is used to verify the mass resolving power of the instrument at the 

beginning and end of each shift or when corrective action is taken to the GCjMS system that affects the 

resolving power. A GC resolution performance check solution is analyzed at the beginning of each shift to 

verify the resolution of 2,3,7,8-TCDD and determine the eight homolog retention windows. 

Initial calibration of the GCjMS system is accomplished with a minimum of five concentrations of mixture 

of isotopically-labeled and native target compounds. The following criteria must be met for the initial 

calibration to be valid: 

1) The percent relative standard deviations for the mean relative response factors for unlabeled 

compounds must not exceed ± 20 percent. and those for the labeled compounds must not 

exceed 30 percent; 

2) the signal-to-noise ratio for the GC signals must be greater than or equal to 2.5; and 

3) the ion abundance ratios of the homologous series quantitation ions must be within control 

limits specified in Method 8290. 

A continuing calibration check standard is analyzed at the beginning and end of each analytical shift to verify 

the initial calibration is still valid. The following criteria must be met for acceptable continuing calibration: 

1) The continuing Relative Response Factors (RRFs) must be within ± 20 percent of the mean 

values obtained during initial calibration for unlabeled standards; 

2) the continuing RRFs must be within ± 30 percent of the mean values obtained during initial 

calibration for labeled standards; and 

3) the ion abundance ratios of the homologous series quantitation ions must be within control 

limits specified in method SW8290. 

All criteria for mass resolution, chromatographic resolution. and initial and continuing calibration must be 

met before samples are analyzed. 
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Internal quality control checks are performed as part of a field investigation in order to monitor and assess 

the quality of the data generated. Quality co~trol 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 is obtained (fable 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 /groundwater and soil sediment can be assessed 

by the collection of trip blanks, sample bank blanks, equipment (rinsate) blanks, ambient blanks. and 

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 quality control 

by indicating which samples are to be used for internal quality control on the chain-of-custody record. 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 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 remained unopened while stored with the collected samples 

(one set per sample cooler). Sample bank blanks monitor 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. Equipment 
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blanks are used to evaluate the decontamination technique of 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 II quality) that has been routed through a decontaminated sampling 

device, including the filtering apparatus (metal samples only). Ambient blanks monitor VOCs potentially 

present in the surrounding environment where a sample is being collected. These are collected at a 

selected sampling locations in the same manner as the sample bank blanks at a frequency of one per 20 

samples. Trip blanks are collected at such a frequency that one set of sample vials accompanies each 

cooler that contains samples for volatile organic analysis. Sample bank blanks are collected for every 20 

samples for volatile organic analysis collected in the field. Equipment blanks are collected for every 1 0 or 

fewer samples collected in the field and will be analyzed for the same parameters as for those applicable 

samples collected. Those parameters include volatile and semivolatile organic compounds, dioxinjfuran, 

pesticides/ PCBs, explosives, radionuclides, metals, cyanide, lanthanides, chloride, nitrate, total nitrogen, 

total phosphorus, TOC, and total suspended and dissolved solids. 

Collection of duplicate samples can measure the precision of the sampling technique. A duplicate sample 

is collected for every sample group or every 10 water samples or fewer investigative samples and for every 

sample group or 10 soil samples or fewer collected in the field. A relative percent difference is calculated 

for the duplicate sample analysis as defined in Section 3 and is used to evaluate sampling precision. 

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. 

A bottle lot blank will be prepared if there is an indication from the analytical results that a non CLP analyte 

is a bottle contaminant. At least one bottle for each lot number of non CLP analytes will be stored in the 

shipping box for this purpose. A bottle blank will be prepared by filling the sample bottle with organic-free. 

deionized water (ASTM Type II quality), and capping it. 

8.3. LABORATORY ANALYSES 

Internal quality control checks for CLP analyses are specified in the SOW for organics (EPA 1 990a) and the 

most current SOW for inorganics (ILM03.0). These quality control checks are summarized on Table 111.2 
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along with frequency and acceptance criteria. Corrective actions to be taken, if any acceptance criteria are 

not met, are specified in Table 111.2 and the EPA CLP S~~s_!o_r ~r9a~ic_ ~nd ~nor~anic analy~es. 

Internal quality control checks for non-CLP analyses ate 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~ a·cceptanc·e-criteria-;-andcorre-ctive actions (as presentea-inTaolell 1.2)~are-based 

on guidance in the analytical method and established laboratory control limits. 

A definition of the internal quality checks for chemical and radiological laboratory analysis are presented 

below: 

- Method Blank. The method blank is an artificial sample designed to monitor the 
introduction of artifacts into the analysis which 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 other than for radiological 
analyses, 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 a frequency stated for the analytical method 
on Table 111.2. For CLP metals analyses, the method blank is referred to as the 
preparation blank. 

- Sulfur Cleanup Blank. When sample extracts for pesticidejPCB analysis require a 
sulfur cleanup, a sulfur cleanup blank is performed. This method blank monitors for 
contamination from the sulfur cleanup steps. 

- Instrument Blank. For pesticidejPCB analysis, reagent is analyzed to verify the gas 
chromatograph is free of contaminants. 

- Background 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. For 
alpha and gamma spectrometry, background is established once per month using a 
longer count time, in addition to a daily background check with a short count time, 
such as 1 0 minutes. 

- Source Check. A source check is a check of the counting efficiency of the detector. 
The check determines the reproducibility. The check is performed once per day for 
liquid scintillation, for tritium analysis, and for gamma spectrometry . 
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- Method Spike/Blank Spike. 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 and the drinking water method for volatile organic analysis. 

- Pulse Check. The pulse check is performed once per day on the alpha spectrometer 
to check count reproducibility. Peak counts at 5 meV must be within 3 standard 
deviations. 

- Matrix Spike. 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, dioxin/furan, explosives, metals, cyanide, chloride, nitrate, 
total nitrogen, total phosphorus, radionuclides, and TOC). The field sample to spike 
will be selected by field personnel and will not include a field blank sample (trip blank, 
equipment blank, or sample bank blank). This will ensure that a Mound sample matrix 
with possible analyte detections will be spiked to obtain representative results of 
analytical accuracy. 

- Matrix Spike Duplicate. 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 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 Spike. 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 pesticidejPCB analyses. Percent recoveries are 
c~lculated for each surrogate compound in each sample. These recoveries give an 
indication of the performance of the analytical method. 

- Reolicate Sample. 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. metals·. and total organic carbon. Field personnel will 
select the CLP metals sample to be analyzed as a replicate. 

- Instrument Performance Check. GC/MS analyses require that the mass spectrometer 
be tuned prior to calibration and sample analysis. This is accomplished with analysis 
of a compound with similar properties but not commonly found in the environment. 
For tunings and mass calibration, BFB, DFTPP, and PFK are used for volatile organic, 
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semivolatile organic, and dioxinjfuran GC/MS analyses, respectively. Specific ion 
abundance criteria must be met, as defined in the appropriate method, before sample 
analysis begins. 

- Initial Calibration. An instrument is calibrated initially with a series of standards at 
predetermined concentrations to identify the response factor of the instrument over the 
given concentration range. This is usually performed for most instruments when there 

--lias -b-een-a-change-in-instrument-conditions-or-when-the-calibration-check-result-is---------
outside a defined acceptance criteria. 

- Calibration Check. The initial instrument calibration is verified at regular intervals to 
account for potential instrument drift or other cha11ges 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 samples 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., ± 0.06 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, semivolatile. and 
dioxinjfuran GC/MS analyses and are used to ensure the system sensitivity and 
response ~ue stable for every run. Internal standards consist of compounds that are 
similar in analytical behavior to the analytes and are added to the calibration 
s::mdards. Response factors of these standards are used to quantitate sample results. 
Criteria for internal standard responses and retention times are defined in the method. 

- Initial and Continuing Calibration Blanks (ICB. CCB). A blank consisting of reagent 
water is analyzed immediately after every initial and continuing calibration verification 
for CLP metal analyses, at a frequency of 1 0% or every 2 hours. whichever is more 
frequent. 

- Laboratory Control Sample (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 metals. volatile organics. chloride, total dissolved and suspended solids, 
and nitrate-nitrite analyses for every batch of analytical samples. The CLP SOW 

___ __!e_quires th~t the recovery of _the ~Y~ analy~is__ !or metals_ !Je within_ BQ !O 120% . 
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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 subminal (blind) to the laboratory for analysis. 

- Initial Calibration Verification (ICV). 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. 

- Continuing 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 Range 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 Sample (ICS). An interference check sample (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 
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 10%. The analysis of serial dilutions gives 
an indication of potential chemical or physical interferences. 

Method of Standard Addition (MSA). 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. 
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- Linear Range Analysis (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 ± 5% 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 

----------,a=-=r=-e forspectrarintenerence aueto aluminum, calcium, iron, ana magnesium ana--:a=-=r=-e _________ _ 

• 

• 

checked for all wavelengths used for each analyte. 

- Low Level Check Sample. For a low concentration analysis, a low level standard is 
analyzed routinely to demonstrate that low levels can be accurately identified and 
quantified. 

- Secondarv Column Confirmation. For gas chromatographic analysis, a GC column 
with different coating or packing is used as a second analysis on samples with 
detections on the primary column. This second analysis confirms the presence or 
absence of the detected analyte. 

- Performance Evaluation Sample. This check is a sample prepared externally to the 
laboratory to assess the ability of the laboratory to accurately perform the analysis. 
The sample is prepared with known concentrations of analytes of interest. 

- Oualitive Verification. The CLP SOW for organic analysis has requirements for verifying 
the identification of target compounds. This includes a comparison of the sample 
mass spectrum to the mass spectrum of a standard of the suspected compound. The 
criteria to be met for proper identification are discussed in the CLP SOW . 
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9. DATA REDUCTION, VALIDATION, AND REPORTING 

9.1. FIELD AND TECHNICAL DATA 

__ _,T-'-'he_field and tf!chniQ.a_L(non-laborator)')_Q.ata that will be collected during_the AI effort at Mound Plant ca,_,_n ______ _ 

• 

• 

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 A. 

All calculations will be checked at least once by the field team member performing the field measurement. 

Occasionally a field measurement will result in an outlier with a value significantly outside the expected range 

for most field conditions (e.g., a zero reading for specific conductance). Attempts will be made by the 

experience of the field team to identify outliers during the field measurement. All health and safety screening 

measurements will be considered. When identified at this time, 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 and all forms and notebooks are 

signed and dated on the day recorded. At the second level, data will be reviewed by a technical peer not 

.. involved with-the data colfection. who will check to-ensure ihatall data are recorded- and reported correctly, 
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including calculations and sample collection information. Ten percent of all calculations will be checked. 

Any inconsistencies or anomalies discovered will be resolved immediately, if possible, by seeking clarification 

from the field 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. All data hand-entered into computer files will be checked 100 percent by 

another individual. 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, at the end of that 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 EG&G subcontractor's office. These copies 

will be presented to the ER Program site manager and entered into the project file. Entries will be as 

detailed and descriptive as possible so that a particular situation can be recalled without reliance on the 
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collector's memory. 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. At the completion of a field program, field logbooks will be returned to the project files. 

All field records will be kept on file by EG&G for a minimum of 10 years. EPA Region V and the EG&G will 
------

be notified prior to any intent to dispose of project files. 

Field notebook entries will include, on the inside cover and first pages, the following information: 

- name; 

- company name and address; 

- phone number; 

- activity or location; 

- phone numbers for supervisors, emergency response, etc.; 

• - table of contents; and 

- the procedures (SOPs) used or followed for each field activity. 

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 testjactivity; 

- names of witnesses or observers present; 

- samples collected, received, or released; 

- deviations from the procedures (SOPs) used or followed; 
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• data that are not recorded on the ER Program forms or are not recorded by 
automatic methods; 

- calculations performed; 

- deviations from procedures, plans, or protocols used; 

- date and reason tor downtime or delays; 

- visitors; and 

- weather condition. 

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 entry and 

refer back to the original entry rather than crossing it out. A new page in the field notebook 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. laboratory Data Reduction 

The computation of analytical results from the raw data generated is performed as prescribed in the various 

analytical methods. The step-by-step calculations are provided in the referenced analytical method. Data 

reduction procedures unique to the laboratories used are specified in the laboratory specifications 

attachments. Sample results will not be corrected for method blank results. 

Laboratory data is stored separately for each project by the laboratory. Included in the file are calibration 

records, raw analytical data. processing of data. data validation. quality control samples results, data reports. 

and project-specific requirements. These records are kept for a minimum of 10 years. The EG&G 

subcontractor and EPA Region V will be notified of intent to dispose of Mound Plant data. 

The laboratory limits access to laboratory data files and the laboratory's electronic database. Only 

laboratory personnel as designated in their position description are allowed to access the files and the 
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database. The database will be accessed by individual password only. Each individual will be limited to 

areas in the database which relate directly to their positional responsibilities. 

9.2.2. Laboratory Data Validation 

9.2.2.1 Chemical and Radiological Data 

Data validation procedures performed in the laboratory are described in the laboratory specifications 

attachments. 

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 EG&G subcontractor. 

Data Generated Under CLP 

• Validation by the ER Program EG&G subcontractor will be performed on all CLP organic and inorganic 

analyses in a step-by-step approach. These data will first be evaluated for completeness of the data 

package and then against the requirements of this OAPP. 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. July 

1. 1988;" and "Laboratory Data Validation - Functional Guidelines for Evaluation of Organic Analyses. 

February 1, 1 988," prepared by the EPA Data Review Work Group, latest revisions). 

• 

Non-CLP Chemical and Radiological Data 

The Mound Plant ER Program will use the criteria described in this section to evaluate the acceptability of 

all non-CLP data. These non-CLP analyses include volatile organic compounds in groundwater. radiological 

constituents. common anions. total nitrogen and phosphorous, total dissolved solids. total suspended solids, 

alkalinity, TOC, explosives and additional organic and inorganic analytes from CLP SOW Modifications A 

through D . 
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The non-CLP data validation program for chemical and radiological results includes a review of the following 

components: 

completeness of data package; 

sample hold times; 

performance of calibration (initial and continuing) (criteria per Table 111.2); 

laboratory control samples, MS/MSDs. replicates method blanks, surrogates, and other QC 

checks specified in Table 111.2. (criteria per Tables 111.2 and 111.3.); 

correct identification of analyte; 

10 percent check on calculations performed (100 percent if error found); 

contamination of field blanks; 

evaluation of field duplicates against criteria in Table 111.2. 

Appendix H provides a detailed summary of the guidelines for data validation of non-CLP results. 

Data Validation Qualifiers 

The following qualifiers will be applied to validated data. in accordance with CLP Functional Guidelines and 

may also be applied to non-CLP analyses: 

U - The material was analyzed for, but was not detected. The associated numerical value is the 
sample quantitation limit. 

J - The associated numerical value is an estimated quantity. 

R - The data are unusable (compound may or may not be present). 

N - Presumptive evidence of presence of material. 

NJ - Presumptive evidence of the presence of the material at an estimated quantity. 

UJ - The material was analyzed for. but was not detected. The sample quantitation limit is an 
estimated quantity. 

M90AD23.W09 
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The data validation program also includes an overall assessment of data. An assessment is performed to 

----~~evaluateJhe_usability_of Jb.e_quatitte_d_Q_at_a_tr:.P!!Ld_gt.a_~lidation,_As deJ[led in the comRieteness eg=ua=t.,_,.io.._n:___ _____ _ 

• 

•• 

on Table 111.4, valid data is defined as sample results determined usable. The QAM or his/her designee will 

perform an assessment of all data qualified from data validation. The assessor will have a working 

knowledge of the project data quality objectives and intended data use. The results of the assessment will 

be summarized and submitted to the project manager. 

Results of data validation give an indication of potential error in numerical results if QC checks are outside 

acceptance criteria. The impact of the error on the data use is evaluated prior to using the data. All sample 

results in laboratory batches with quality control checks not meeting the required acceptance criteria 

(defined in Section 3 and in the USEPA functional guidelines) will be assessed for potential bias. The impact 

of the amount of bias will be evaluated against how the results will be used. Table IX.1 summarizes 

examples how qualified results may affect common data uses for the Operable Unit 9 field investigations. 

Because it is possible for data to be qualified from many different reasons, Table IX.1 is not inclusive of all 

assessment evaluations. The decision tree used for assessing data usability will vary depending on the 

intended data use. However, every data assessment performed will summarize the assessment results and 

the basis used for rejecting any data beyond what data validators reject. Qualified data which indicate a 

bias that causes the sample result to be potentially near or above the action level, or leads to inconclusive 

results for other data uses, will be unusable for the particular data use. 

9.2.2.2 Other Laboratory Data 

Laboratory reports for geotechnical analyses and X-ray diffraction results will meet at a minimum the 

requirements for reporting in the standard method . 
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Reason Ouallfled 

Calibration, matrix 
spike recovery. 
chromatographic 
resolution. and poor 
interterences 

Holding Time 

Table IX.1. Examples of the Data Assessment Process 

Data Use 

Compare to an action 
level 

Identify nature and 
extent of contamination 

Compare to an action 
level 

Identify nature and 
extent of contamination 

How Data Ia Assessed 

The amount of bias is 
evaluated to determine its 
impact on the 
comparison. See 
footnote'. 

The amount of bias is 
evaluated and 
summarized 

The target analy1es are 
evaluated for the 
likelihood of degradation. 
The reported 
concentration is 
compared to action level 

The compound is 
evaluated for likelihood of 
degradation 

Example of Unusable Data 

Result: 100 ppb 
Action Umit: 200 ppb 
MS Recovery: 40% 

Result may be biased low and 
correction for maximum bias 
yields a result greater than 
action limit. 

Result: 5 U 
Action Umit: NA 
MS Recovery: 1% 

Low matrix spike recovery is 
not necessarily representative 
of all samples in the lab batch. 
However, low recovery was 
noted as a trend in several lab 
batches therefore data are 
rejected. See footnote •. 

Result: 100 ppb 
Action Umit: 120 ppb 
Compound: 

N·nitroso-di·n-propylamine 
Days Exceeded: 40 
Criteria: 14 days extraction 

The compound is reactive to 
light and deteriorates quickly. 
Because of potential low bias 
and grossly exceeded hold 
time, and proximity to the 
action limit, the result is 
rejected. 

Result: 5 U 
Action Umit: NA 
Compound: Freon-113 
Days Exceeded: 30 
Criteria: 14 days analysis 

Freon-113 is likely to volatilize. 
Hold time is grossly exceeded. 
Result is considered unusable. 

• 

Example of Usable 

Result: 100 ppb 
Action Umit: 400 ppb 
MS Recovery: 74% 

Result may be biased low. but 
correction for maximum bias 
yields a result less than the 
action limit. 

Result: 10 ppb 
Action Umit: NA 
MS Recovery: 5% 

Low matrix spike recovery, but 
analy1e was detected. Data 
usable as indication of 
presence of contaminant. 
Indicate probable bias for data 
use. 

Result: 5 ppb 
Action Umit: 50 ppb 
Compound: Aroclor t260 
Days Exceeded: 30 

The compound is stable over 
time and is not near the action 
limit. The result is considered 
usable. 

Result: t 00 ppb 
Action Umit: NA 
Compound: Freon-113 
Days Exceeded: 30 

Since compound is detected, 
but not compared to a 
numerical value, the result is 
considered useable. 
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Table IX.1. Examples ol the Data Assessment Process (cont.) 

----------

' 
Data Reason Qualified Data Use How Data I• Auaned Example ol Unusable Data Example ol :usable 

QualllleaUon I 
I f u Method t>lank or field Compare to WI action The impact ol a raised Result: 110 ppb Reault: 110 ppb 

blank contamination level reporting limit due to Action Umit: 100 pbtl Action Umit: :!00 ~pb 

' and interferences contamination or Blank: 35 ppb Blank: 35 pp
1
b 

I interference is evaluated 
Validator has marJed the data against action limit. Validator has qualified the data 

110 U due to blank 110 U due to blank 
contamination. Since the contamination. Sihce the 
reponing limit is greater than reporting limit didlnot exceed 
the ae1ion limit, the data is the action limit, the data is 
considered unusable. considered usabl~. 

' Identify nature and The reporting limit is No Case No Case: I 
extent ol contamination raised due Ia Note raised reporting limit for Note raised reporting limit lor 

contamination or data users. data users. 

I I 
interterence 

' 
N.NJ Tentatively identified Compare to an action The amount of bias is Result: 100 ppb . Result 

I 
100 P,Pb 

compound ou1side level evaluated to determine its Action Umit: 100 ppb Action Umit: 100<;1 ppb 

: target list impact on the I 
Ouantitation comparison Sample result 1s inconclusive. Data is considered usable since 
estimated Result is not considered usable. the action level is :an order ol 

magnitude higher! than the 
result. I 

Identify, nature and The amount of bias is Sample result is considered Sample result is c~nsidered 
extent of contamination evaluated and usable for tentative usable for tentativ

1
e 

summarized identification. identification. I 
! 

R All Cases All Cases No assessment. Data is considered unusabla. Data is..,..,,.,, ... .,,.~ unusable. 
-

I . 
NOT,E: This table does not reflect the complete data assessment process since it is case dependent. However the table provides examples of how sample b\as can be evaluated 

for data users. I 
'There are laboratory OC results where the amoullt of bias cannot be quantitatively or qualitatively evaluated. In these cases. the sample resuU will be flagged as having potential. 
indeterminable bias. ' 
•All sample results with no detections and signilicantly low MS recoveries will tle suspect, and evaluated on a case by case basis. 
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9.2.3. Laboratory Data Reporting 

9.2.3.1 Chemical and Radiological 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 data report packages (i.e .. hard copy results and supporting data) received from 

the laboratory will be single copy, legible, paginated. reproducible, and unbound. Complete packages are 

shipped only with the electronic data deliverable in no greater than three laboratory batches in any given 

day of shipment. Only data report packages containing all results for a given field batch will be shipped. 

Laboratory batches cannot be any greater in size than the identified field batch. 

The data report packages are reviewed by another individual in the laboratory other than the preparer for 

the completeness requirements specified in this section. At least one identical copy of the data package 

must be kept in the project files at the laboratory. 

Contents of Data Reports 

Laboratory data reports will contain sufficient data to verify each aspect of the analysis, including sample 

preparation, instrument calibration, sample analysis. and calculation of the final result. 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: 

any deviations from the stated analytical method: 

- the laboratory batch number: 

- the laboratory SOP number and revision date: 

example calculation; 

the number of samples and the sample matrices; 

M90AD23.W09 
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- a reference to the quality control procedures performed for the specific methods 
used,includilig the reference to th~ acceptance criteria used.;~ 

- the contents of the laboratory report; 

---~-----~---_ _the pr:oject_l')ame_ao_d_r:lum~b_er; 

• 

• 

the state of the sample received (e.g., whether preseNed and packaged properly); 

- whether sample holding times were met and identification of those samples for 
which they were not met; 

- any obseNations 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 form 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. The laboratory-established quantitation limits, other than CLP analysis, will be reported in the 

packages. 

For those analyses performed under the CLP SOW for inorganic and organic 
compounds, data report packages will follow the requirements set forth in the CLP 
SOW. These include volatile organic and semivolatile organic compounds, TCL 
pesticides and PCBs, and inorganics for water and soil samples. The CLP forms will 
include the additional parameters outside the TCL and TAL lists. In addition. the 
following information will be included: 

- instrument settings; 

- established retention time windows; 

- detailed table of contents; 

M9QAD23.W09 
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instrument run log containing the analytical sequence with date and time; and 

Laboratory data packages for explosives analyses will at a minimum consist of the 
following: 

- detailed table of contents; 

- 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; 

- a record of sample extraction of all samples and laboratory quality control checks; 

instrument settings; 

applicable instrument run logs containing the analytical sequence with date and 
time; 

tabulated sample results for the 11 explosives; 

established retention time windows; 

tabulated 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. sulfate. fluoride. nitrite. 
ammonia, and nitrate-nitrite) total nitrogen. total phosphorus. TOC, total dissolved 
solids, total suspended solids, alkalinity, and physical soil parameters will contain, at 
a minimum, the following where applicable: 

- detailed table of contents; 

M90A023.W09 
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a summary page stating the analysis dates for field samples and reported 
laboratory quality control checks (those listed on Table 111.2 for these analyses); 
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- a cross reference of laboratory sample identification numbers to the project sample 
-identification n-umbers; 

- a description of all data qualifiers used in the laboratory report; 

- a_r_ec_or_d_QLsamp@_RrE!Ra_ration for all field sam~~ and laggratory_guality con_t_ro_l ________ _ 
samples; 

instrument settings; 

- applicable instrument run logs containing the analytical sequence with date and 
time; 

tabulated sample results; 

raw data for each sample result and laboratory quality control sample results. 

results of initial calibration and calibration checks (including date); and 

- tabulated 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: 

- detailed table of contents; 

- a case narrative for each laboratory batch of samples analyzed; 

M90AD23.W09 

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 checks; 

a description of all 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); 

minimum detectable activity for each sample result and QC result; 

results for standards, including instrument blanks and calibration standards; 

labeled and dated raw data for all sample results and laboratory quality control 
- checks;- including counting- time and number of disintegrations per -sample; and-



Quality Assurance Project Plan 
Mound Plant, Site-Wide 
Section: 9 
Revision 3, Final 
Date: June 1993 
Page 9-14 

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 volatile organic compounds for groundwater samples 
(Methods 8021, 8030, and 502.2) will consist, at a minimum, of the following items 
where applicable: 

- detailed table of contents; 

- 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 summary page stating the extraction and analysis dates for each field sample and 
reported laboratory quality control check (those listed on Table 111.2 for those 
analyses); 

instrument settings; 

- applicable instrument run logs containing the analytical sequence with date and 
time; 

- tabulated sample results for all respective compounds listed on Table Vl.1; 

M90AD36.W09 

tabulated results of matrix spikes, matrix spike duplicates. method blank, initial 
calibration, continuing calibration checks, replicate samples, laboratory control 
sample, calibration check compounds. and system performance check compounds; 

established retention time windows: 

labeled and dated chromatograms of sample results and the laboratory quality 
control checks listed above; and 

results of the first 10/20 tentatively identified compounds as specified in the CLP 
SOW for organic analyses (for GCjMS confirmations). Data packages for GC/MS 
confirmation per CLP SOW requirements. 
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Data report packa-ges for dioxinjfuran -analyses (method 8290) will consist, at -a 
minimum, of the following items where applicable: 

- detailed table of contents; 

- 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 summary page stating the extraction and analysis dates for each field sample and 
reported laboratory quality control check (those listed on Table 111.2 for those 
analyses); 

instrument settings; 

- applicable instrument run logs containing the analytical sequence with date and 
time; 

- tabulated sample results for all respective compounds listed on Table V1.1; 

- tabulated results of matrix spikes, matrix spike duplicates. method blank, initial 
calibration, continuing calibration checks, replicate samples, laboratory control 
sample, GC/MS tune, and internal standard compounds; 

M90AD36. W09 

established retention time windows; and 

labeled and dated chromatograms and spectra of sample results and the laborat-ory 
quality control checks listed above . 
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- Data packages for lanthanides will contain, at a minimum, the following: 

- detailed table of contents; 

- 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 digestions for all field and laboratory quality control samples; 

instrument settings; 

applicable instrument run logs containing the analytical sequence with date and 
time; 

- tabulated sample results and reporting limits; 

raw data for each sample result and laboratory quality control sample results; 

results of initial and continuing calibrations; and 

- tabulated results of laboratory quality control results listed on Table 111.2. 

Specifications to the above listed contents for all data pa~kages include the following: 

- Tabulated results will also include sample 10 with corresponding laboratory 10, the 
analyte of interest with units and actual limit of quantitation, date of sampling, date 
of sample preparation/extraction/digestion, date of analysis, sample 
weightjvolume, moisture content (where applicable), dilution factor, sample matrix, 
and instrument ID (including chromatographic column serial number, dimension, 
and packing/coating, where applicable). 

- All laboratory OC results which are required to be reported will be tabulated similar 
to CLP results and contain the same information as the tabulated sample results, 
where applicable. 

M90AD23.W09 

Initial calibration results will include a summary of the standards analyzed, date and 
time analysis, instrument id, the meanjaverage calibration or response factor, 
standard deviation and acceptance criteria, and raw data (e.g., chromatogram, strip 
chart, etc.). 
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- Continuing calibration will include a summary of the standards analyzed, date and time of analysis, 
instrument 10, a comparison of the-standards to the initial calibration, and a-calculation of the 
percent difference from the initial calibration. 

- Raw data in the form of instrument printouts, strip charts recordings, chromatograms, etc. will be 
________ lab_elled_~[th the~~~licable sample ID, date,Jime o!_analysis, and instrument __ c_on_d_i_t_i-=--on_s_. _________ _ 

• 

• 

- An example calculation of one of the sample results illustrating how the actual sample result was 
obtained will be supplied with each data package. All factors of the equations provided must be 
accounted for. 

Electronic data deliverables (EDDs) are prepared for all radiological and chemical data. The EDD for 

Operable Unit 9 results will be delivered along with the data packages in the required format as described 

in Appendix E. The EDD will not be considered complete until it can be successfully loaded in the EG&G 

subcontractor database management system. 

Laboratory Data Qualifiers 

The following qualifiers will be applied to the organic analysis results by the laboratory, in accordance with 

CLP SOW direction: 

u -

- J -

N -

p 

- c -

8 -
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Indicates compound was analyzed for but not detected. The associated sample 
quantitation limit will be the CROL, corrected for dilution and for percent moisture. 

Indicates an estimated value. This flag is used under the following circumstances: 
1) when estimating a concentration for tentatively identified compounds (TICs) 
assuming a 1:1 response, 2) when the qualitative data indicated the presence of a 
compound that meets the volatile, semivolatile, and pesticidejAroclor identification 
criteria, and the result is less than the CRQL but greater than zero. 

Indicates presumptive evidence of a compound. This flag is used only for 
tentatively identified compounds. where identification is based on a mass spectral 
library search. 

Used for pesticide/Aroclor target analyte when there is greater than 25% difference 
for detected concentrations between the two GC columns. 

Applies to pesticide results where the identification has been confirmed by GC/MS. 

Used when the analyte is found in the associated blank as well as in the sample. 
This flag must be used for a TIC as well as for a positively identified target 
compound . 
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Identifies compounds whose concentrations exceed the calibration range of the 
GC/MS instrument for that specific analysis. 

Identifies all compounds identified in an analysis at a secondary dilution factor. 

Indicates that a TIC is a suspected aldol-condensation product. 

The following qualifiers will be applied to the inorganic analysis results by the laboratory, in accordance with 

CLP SOW direction: 

B - Indicates that the reported value was obtained from a reading that was less than 
the CRDL but greater than or equal to the Instrument Detection Limit (IDL). 

U - Indicates that the analyte was analyzed for but not detected. 

E - Indicates the reported value is estimated because of the presence of interferences. 

M - Duplicate injection precision was not met. 

N -

s -

- w -

* 

+ -

Spiked sample recovery not within control limits. 

Reported value was determined by the Method of Standard Additions (MSA). 

Post-digestion spike for Furnace AA analysis is out of control limits, while sample 
absorbance is less than 50% of spike absorbance. 

Duplicate analysis not within control limits. 

Correlation coefficient for the MSA is less than 0.995. 

Method qualifiers for inorganic procedures are detailed in the CLP SOW. 

. . 
Approval by the EG&G subcontractor is required for any additional data qualifiers used by the laboratory, 

other than those defined above, prior to submitting hardcopy data packages. 

Format of Data Reports 

The non-CLP data report package will be organized by the laboratory into the following sections and 

paginated. Each section and subsection will be separated by a colored divider sheet. 

Section I Title and Table of Contents 
Certificate of Analysis 
Case Narrative 

M9QAD23.W09 
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Summary of Quality Control 
Summary of Sample Results 
Summary of Analysis and Preparation Dates 
Cross reference of Sample IDs to Laboratory IDs 
Example Calculation 
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---section-u- ·Analytical-Results-----
Raw Data (behind each result) 

• 

• 

Section Ill Standards Data 
Initial and Continuing Calibration 
Retention Time Windows 
Instrument Calibration/Tuning 
Raw Data (behind each result) 

Section IV Quality Control Results 
Raw Data (behind each result) 
Sample Preparation/Extraction/Digestion Logs 
Moisture Determination Results and Raw Data 

Section V Instrument Run Log 
Chain-of-Custody 
Copy of Telephone Logs 

CLP data report packages will be formatted as specified in the CLP SOW. Sections and subsections will 

be numbered and will be separated by a colored divider sheet. 

9.2.3.2 Other Laboratory Data 

Laboratory reports for geotechnical analyses and X-ray diffraction results will meet, at a minimum, the 

requirements for reporting in the standard method . 
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Performance and system audits will be conducted as a systematic check to determine the quality of 

operation and to monitor the capability and performance of the total measurement system. A performance 

---,audit-independently-collects-measurement·data·using·performance-e'ilaluatibn-sariiples~Peiiormance auairs

are quantitative in nature. A system audit consists of a review of the total data production process and 

includes on-site reviews of a field and laboratory's operational systems and physical facilities for sampling, 

calibration, and measurement protocols. System audits are qualitative in nature. 

• 

• 

Formal audits include pre-contract evaluation of subcontracted activity, internal audits of ongoing and 

completed activities and external audits of subcontracted activities. In addition, limited scope audits may 

be carried out at any time of procedure use by observation. Internal audits will be conducted by the EG&G 

subcontractor's QAO. 

The QAO is responsible for the audit process. concerns on the audit report, and coordinates with the 

corporate QAO who is responsible for auditor and lead auditor certification. Auditors shall have knowledge 

of QA program elements and project documents supplying the QA-related requirements for activities audited, 

including the QAPP, the FSP, and related SOPs. The OAO shall have corporate lead auditor certification. 

Certification shall be consistent with NOA-1 requirements for auditor /lead auditor certification and include 

auditor training. Technical Specialists may be audit team members to audit/peer review technical aspects 

of the work. They shall have the same training as any other audit team member. Audit format shall include 

audit opening and closeout meetings. The audit report shall be issued within 30 calendar days of the 

closeout meeting. 

External audits will be performed by EPA Region V. the Region V Central Regional Laboratory. and/or the 

Region V Central District Office. 

10.1. FIELD AUDITS 

The EG&G subcontractor's OAO or the designated auditor will perform at least one internal field audit during 

__ eaci~J~hase (i.~ .. drilli~g. soil sa~pling, ~~ter ~a'!lpling, etc.) of t~_e_ il'l_vestigation. _Tbese audits will be_ 
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scheduled and executed as part of work on each operable unit. 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 and SOPs are being consistently adhered to in the field. 

Field audits will be performed using an audit checklist of the format presented in Figure 1 0.1. The field audit 

will include a review of the following activities: 

- air, soil/sediment, groundwater /surface water, 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 OAPP. Audit questions will be developed by the OAO. 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 verify 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 EG&G installation coordinator. ER Program subcontractor project 

manager, and installation manager. These reports will be delivered to EPA upon their request. 

EPA Region V, the Region V Central Regional Laboratory, andjor the Region V Central District Office are 

responsible for performing external audits of field activities. 

M90AD23.W10 
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10.2. LABORATORY AUDITS 

10.2.1. Laboratory System Audits 

An audit of the analytical laboratories will be performed by the ER Program EG&G subcontractor OAM prior 

to the implementation of the Rl. The system audit will consist of review of the laboratory quality 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. The laboratory systems audit checklist to be used for the 

OU 9 investigation is presented in Appendix D. Results of laboratory systems audits including the checklist 

and reports to the laboratory will be distributed to EG&G Mound and DOE, and US EPA upon their request. 

An on-site audit of the analytical laboratories may be performed at least once and as determined necessary 

(e.g., recurring nonconformances which impact data quality) ·during this investigation by the ER Program 

EG&G subcontractor OAM. The audit will evaluate at a minimum the laboratories' performance on the 

following activities specific to the investigation: 

M9QAD23.W1 0 

implementation and follow-through of the laboratory quality control program established for 
this investigation as defined in the OAPP, 

sample custody and handling procedures, 

analytical methods followed as defined in the OAPP, 

sample tracking, 

data reduction, 

data validation. 

instrument calibration. 

sample preparation, and 

documentation of data analysis/data reduction. 
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• 
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The EG&G subcontractor will perform a GC/MS magnetic tape audit once per year per laboratory on 

selected data packages. The contents of the hard copy data ·package will be verified against data on the

GC/MS magnetic tape. Results of these on-site audits will be distributed to EG&G Mound, DOE, and US 

EPA upon their request. 

The EPA Region V Central Regional Laboratory will perform external system audits of the laboratories, as 

necessary, for this program. This audit may include an on-site visit to the laboratories. 

10.2.2 Laboratory Performance Audits 

The analytical laboratory will participate in one or more of the following, as pertinent: 

USEPA CLP round robin program (laboratories performing chemical analyses); 

USEPA RAD lntercompanies Program Studies (laboratories performing radiological 
analyses); 

U.S. DOE Environmental Measurements Laboratory Quality Assurance Program 
(laboratories performing radiological analyses); 

or a comparable cross check program. 

The results of the EPA cross-check program are 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 their subcontractor to ensure acceptable laboratory performance. 

The laboratory quality 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 the laboratories will also be conducted by the EPA Region V Central Regional 

Laboratory as necessary. This audit may include an on-site visit to the laboratories. 

In addition to laboratory participation in at least one approved cross-check program, the EG&G 
-- -- - - - -- - ~- -~ ~- -- --- - - ---- - -- --- -

subcontractor will submit project performance evaluation (PPE) samples to the laboratory. The preparation 

and submission of these PPE samples is presented in Appendix F. 
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The project OAM will monitor the results of the cross-check program and the PPE program to ensure 

acceptable laboratory performance, as described in Appendix F. 

10.2.3. Laboratory Monitoring 

In addition to the formal auditing procedures above, laboratories conducting analyses on samples collected 

at the Mound Plant will be routinely monitored by the EG&G subcontractor. The following monitoring 

activities will be performed: 

1) The topics of daily communication with the laboratory will be established prior to receipt of samples. 

The primary points of contact within the laboratory and the EG&G subcontracting firm will be 

identified. Daily communication during field sampling and routine communication with the 

laboratory contact during sample analysis will, at a minimum. include: 

1) Sample receipt 

2) Status of sample analysis 

3) Nonconformances 

4) Data reporting 

5) Other anomalies in program 

Results of the above will be submitted to the EG&G subcontractor by the laboratory as a laboratory 

monthly progress report. 

2) The EG&G subcontractor will ensure the laboratory implements project OAPP requirements by 

having the laboratory prepare a Quality Assurance Summary (OAS) which is used by the group 

leaders and analysts. The OAS summarizes project-required sample handling, OC, and 

methodology which deviates from normal laboratory operations. The OAS is reviewed and 

approved by the EG&G subcontractor. 

3) The laboratory will supply the primary contact a controlled copy of SOPs, including all updates. 

SOPs will be reviewed by the EG&G subcontractor as they are updated to ensure laboratory 
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4) Project opening meetings with the laboratory will be conducted prior to field sampling by the EG&G 

subcontractor to discuss: 1) project requirements, 2) communications, 3) sample shipment, 4) 

_______ implementation-of_the_QAP-P-,-S)data.reporting,-and-6)-documentation-of-nonconformances-to-the------

QAPP. 

• 

• 

5) Hard copy data packages are reviewed by the EG&G subcontractor for completeness within one 

month of receipt. 

6) Data validation will be initiated within six weeks of complete data package receipt to identify any 

technical deficiencies in the data.scheduled and executed as part of work on each operable unit. 

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 and SOPs 

are being consistently adhered to in the field . 
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Proper preventive maintenance of field and laboratory equipment is a necessary element in achieving 

equipment reliability and minimizing equ~pment 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. The required equipment checks and their frequency for each type of 

field equipment to be used are defined in Mound Plant ER Program SOPs 2.2, Field Measurements on 

Ground and Surface Water Samples; 3.1, Water Level Measurement; 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; 6.4, Total 

Alpha Surface Contamination Measurements; and 6.7, Near Surface and Soil Sample Screening for Low

Energy Gamma Radiation Using the FIDLER (all included in Appendix A). Table 111.1 in Section 3 

summarizes the checks to be performed during the Operable Unit 9 investigation. Any nonoperational field 

equipment will be removed from service, tagged, segregated, and dispositioned. As required, equipment 

will be returned to the manufacturer or to instrument stores. Replacement will be obtained as needed. 

Repairs will only be made by trained staff. Field equipment will not be repaired in the field. The following 

spare parts will be kept in the field for the groundwater sampling effort: extra titration kit, pH electrodes, 

pH meter, electrical conductivity meter, water level indicator, dissolved oxygen meter, thermometer, bailer, 

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 their 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 are representative of ranges that will 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 "tor overnight storage. 

All subcontractor equipment (e.g., drill rigs and water trucks) will arrive at the site in proper working 

. ---- -- - cCindfiion" eactl day~- Before the start of "work each day,-the--fieid superVisor or -fieicThe~lth a;.;-d-;afety--~ffic~~ -- -- -------- --

• M9QAD23.W11 
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will assess all equipment for fluid leaks. Cables on drill rigs will also be inspected. If a leak is detected or 

a cable is frayed, the equipment will be removed from service for repair or replacement. If the equipment 

belongs to a subcontractor, the subcontractor representative shall be included in the assessment. 

11.2. l..ABORATORY EQUIPMENT 

The ability to generate valid analytical data requires that all analytical instrumentation be properly maintained. 

All analytical laboratories used for the Operable Unit 9 program will have a full service contract or an 

equivalent maintenance program on all major instruments. Specific preventive maintenance programs for 

each laboratory are presented in the laboratory specifications attachments. 
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12. SPECIFIC ROUTINE PROCEDURES USED TO~SSESS 
DATA PRECISION, ACCURACY, AND COMPLETENESS 

The procedures to assess precision, accuracy_. and completeness are ~resented in section 3. E~!.tatio_ns_ar.e. __ _ 
~~~-~~ 

• 

• 

used to calculate, and acceptance criteria are used to assess precision, accuracy, and completeness 

(subsections 3.1.1, 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 CLP organic analyses, CLP 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 

quality control checks outside the acceptance criteria, the results will be assessed by the EG&G 

subcontractor for data usability. The acceptance criteria for field quality control checks do 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. 

The laboratory will review the results of laboratory quality control checks listed on Table 111.2. If the results 

are outside the acceptance criteria, then the identified corrective actions will be performed. 

The initial responsibility for monitoring the quality of an analytical system lies with the analyst. The analyst 

will verify that ~11 quality control procedures are followed and that results of analysis of quality control 

samples are within acceptance criteria. 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 . 

M90A012.W12 
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Internal correctiv_!!~~t!Q~ _may ari~~ in the !o_l!_owing way-=s.:..: -----------·-------------

As the result of audit activities; 

As the result of any staff member discovering a deficiency in a past activity; and 

Deficiencies that are discovered and corrected at the time of occurence. 

Examples of corrective actions are given in Table Xlll.l. How the corrective action is reported and 

documented is determined by the time of discovery and whether the immediate corrective action is a 

possible action. 

13.1. 1 Corrective Actions Resulting from Audits 

The audit team leader is responsible for the audit report. The project QAO and audit team shall sign 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 project QAO and audit team. A negative 

response will be transmitted as a formal corrective action reqluest and transmitted to the installation 

manager, OU manager, and project manager. A corrective action plan and schedule will be requested, and 

the project manager will be responsible for ensuring that action to correct the deficiency has been 

developed and initiated, and any special expertise has been made available. The project manager will also 

be responsible for implementing the corrective action and ensuring that no additional work, depend~nt on 

the activity, is performed until the deficiency 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 activity and will be responsible for ensuring that the 

corrective action adequately addresses the deficiency. The project QAO will ensure that corrective actions 

for deficiencies are implemented by 

evaluating all reported deficiencies, 

- controlling additional work on- the related -activity~ - - -- --
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maintaining the log of CARs, and 

ensuring CARs are included in the site documentation files. 

The QAO or lead auditor are responsible for verifying completion of corrrective action. If the corrective 

action is incomplete, further action will be required. This activity will be documented at the completion of 

the verification of the corrective action. The corrective action shall be closed and the appropriate 

managment notified. 

13.1.2 Corrective Actions Resulting from a Past Activity 

The discoverer notifies the operable unit manager or the field manager for any immediate actions. The site 

health and safety officer is to be inmmediately notified if any health and safety impacts are suspected. The 

discoverer of the situation contacts the QAO who originates a formal Corrective Action Report (Figure 13.1 ). 

13.1.3 Corrective Actions Resulting from an Activity at the Time of Occurrence 

The deficiency is fully documented in field notebooks. The field manager is to be notified to determine any 

additional impact or further actions. 

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 verify that all standard operating procedures and quality control procedures are followed and 

that the results of analysis of quality control samples are within acceptance criteria. 

If his assessment reveals that any of the quality control acceptance criteria are not met, he or she 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 form and notify the 

Quality Control Coordinator. Written laboratory nonconformances are reported to the Quality Assurance 

Director monthly. 
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Figure 13.1. Corrective Action Report 
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Table Xlll.1. Corrective Actions to Specific Field Activities 

Problem 

Broken sample bottle 

Incorrect parameters requested 

Samples collected in wrong bottle 
bottle or incorrect preservation 

Discrepancy In or Incomplete 
chain-of-custody form 

Missing ER Program field form 

Incorrect sample packing 

Missing Information or 
Incorrect information In 
field log book. 

Incorrect format used In 
field logbook 

Required quality control 
sample not collected in a 
given day 

Corrective Action 

Notify laboratory to determine if enough 
sample volume. with correct preservation 
and bottle type, Is avaDable from other 
bottles collected for the location. If not, 
then resample the location. If a well and 
breakage occurs within 4 hours of 
collection resample well. If after 4 hours 
from collection, repurge and resample the 
well. 

Notify field manager and laboratory and 
correct. 

Notify field manager and laboratory. 
Resample the location for the parameters 
which were sampled incorrectly. 

Document the discrepancy. Notify the 
field manager and laboratory. 

Take avanable information from field log 
and transcribe to the form. Note on form 
the missing data and attach memo 
documenting the missing information. 

Laboratory will notify the contact in the 
EG&G subcontractoring firm. Field 
manager will be notified. 

Responsible field personnel will make 
correction on the current page of the 
logbook and will refer to the page with 
incorrect or missing information. 

Note In logbook at which point It was 
discovered. Begin using correct format. 

Notify field manager. Collect additional 
quality control sample. If a trip blank Is 
not collected where required, assess 
impact on associated samples results. 

• 

• 
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~blem 

Misidentified sample location 

Field instruments and equipment 
not decontaminated according 
to the Mound ER Program SOPs 

No or incomplete decontamination 
between samples collected during 
drilling: 

No or incomplete decontamination 
drilling equipment between 
sample locations 

Chain-of-custody form not sent 
with samples 

Measurement of Internal temperature 
of samples outside specified range 

Health and safety field screening 
measurement missed 

M90AD23.W13 

Table Xlll.1. (continued) 

Quality Assurance Proiect Plan 
Mound Plant, O.U. 9, Site-Wide 
Section: 13 
Revision 2, Draft Anal 
Date: March 1993 
Page 13-5 

Corrective Action 

Notify field manager. Contact laboratory 
------'and_hav_e_them_noLanalyze-samples. 

Sample the correct location. 

Remeasure parameter or perform the activity 
again with a property decontaminated 
instrument or equipment. 

Responsible field personnel will note in 
logbook if discovered during the activity and 
will correct. The OAM will include 
nonconformance in the monthly quality 
assurance report. Evaluate sample data 
for usability. 

Responsible field personnel will note in 
logbook if discovered during the activity 
and will correct. The QAM will include 
nonconformance in the monthly quality 
assurance report. Evaluate sample data 
for usability. 

If chain-of-custody seals are not broken, 
notify field manager. Fax copy and send 
originals overnight to laboratory. 
Resample if chain-of-custody seals are 
broken prior to receipt by laboratory. 

Notify field manager. Resample all 
associated samples as determined 
necessary. 

Notify field manager and site safety 
coordinator . 
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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, 

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, pesticidesjPCBs, and TAL inorganics) are presented in the CLP SOW for 

organic analyses, and the CLP SOW 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. 

The laboratory reports all sample variances (e.g., insufficient sample size, extract loss during concentration, 

sample matrix problems, solvent contamination) in a nonconformance report which contains the following 

information: 

M90AD23.W13 

client name, 

project name, 

operational unit and task, 

date of occurrence, 

analysis method, 

laboratory batch number, 

affected client sample IDs, 

nature of nonconformance, 

criteria not met, 

responsible analyst or technician, 

corrective action taken, 

signature of project manager, 

signature of section/unit manager, and 

signature of QA coordinator. 

• 

• 

• 
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14. QUALITY ASSURANCE REPORTS TO MANAGEMENT 

Quality Assurance (QA) reports to management are made to allow managers to monitor data quality easily 

and effectively. 

Reports to management include: 

• Audit reports; 

• Corrective Action Reports; 

• Change notices to Plans, Reports, and Procedures; 

• Notices of planned training and results of training activities: 

• Limitations on the use of any data; and 

• Data quality assessment in terms of precision, accuracy, representation, completeness, 
compatibility, and method detection limits. 

• Those items that are the responsibility of the QAO are to be reported by the QAO. The QAM copies the 

QAO on all such reports. Those activities that are the responsibility of the QAM are to be reported by the 

QAM. Management consists of those individuals responsible for taking action on the items reported. 

• 

Activities to be scheduled are scheduled through the monthly RifFS progress report. This document may 

be used for more general notification of QA issues and schedules particularly those involving the DOE DAO, 

EG&G Project management, and regulators and other parties to which the monthly report is distributed. 

Reports must be made on a timely basis . 

M90AD23.W14 
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PREFACE 

These Standard Operating Procedures (SOPs) were developed to provide field personnel with a list of 

activities to be performed before. during, and after a field activity. The SOPs include a checklist of 

equipment and supplies and instructions tor the procedure. 

Field personnel are responsible for logging samples; taking field measurements; decontaminating equipment; 

and collecting, packaging, and shipping samples. Furthermore, field personnel may be required to supervise 

subcontractors and alert the project manager about any variances from the work plan(s). 

The Mound Plant ER Program SOPs have been revised in response to comments received from EPA and 

Ohio EPA. Additional changes have also been made in order to comply with guidelines presented in the 

'Technical Enforcement Guidance Document" (EPA, OSWER-9950.1, September 1986) or to clarify 

requirements for the U.S. Department of Transportation. 

The most recent revision numbers for Mound ER Program SOPs may be found in Section 4, Table IV.1 of 

the QAPP. 
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Section 1 - General 

1.1 General Instructions for 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 

1.8 Personnel Decontamination - Level D Protection 

1.9 Personnel Decontamination - Level C Protection 

1. 1 0 Personnel Decontamination - Level B Protection 

1.15 Guide to Waste Management 

Section 2- Water Sampling 

M9QAOJ6.A·A 

2.1 Presample Purging of Wells 

2.2 Field Measurements 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 

2.5 Sampling Monitoring Wells with a Submersible Pump 

2.6 Sampling Monitoring Wells with a Peristaltic Pump 

2. 7 Sampling Commercial/Municipal/Domestic Wells 

2.8 Sampling for Volatile Organics 

2.9 Surface Water Sampling 

2.10 Stream Flow Measurements Using Flumes, Velocity-Cross Sectional Area, and 
Direct Volume 

2.11 Stream Flow Measurements Using Weirs 
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Section 3 - Hydraulic Testing 

3.1 Water Level Measurement 

3.3 Operational Check of Pressure Transducers Used in Measuring Water Levels in 
Wells 

Section 4 - Drilling and Logging 

4.1 Soil Boring 

4.1. 1 Methods to Control Communication of Subsurface Contaminants With Groundwater 

4.2 Rock Boring 

4.3 Monitoring Well Installation 

4.4 Monitoring Well Development 

4.7 Piezometer Installation 

4.8 Piezometer Development 

Section 5 - Soil Sampling 

5.1 

5.2 

Soil and Rock Borehole Logging and Sampling 

Soil Sampling with a Spade and Scoop 

5.3 Subsurface Soil Sampling with Hand Auger and Thin-Wall Sampler 

5.4 General Soil Gas Sampling and Field Chemical Analysis 

5.8 Soil Sampling with a Stainless Steel Surface Soil Sample 

Section 6 - Health and Safety 
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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 

6.4 Total Alpha Surface Contamination Measurements 

6. 7 Near Surface and Soil Sample Screening for Low-Energy Gamma Radiation Using 
the FIDLER 

• 

• 



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 a f t e r  field investigations. 

2. DISCUSSION 

___-- ._____- 

The Field Sampling Plan (FSP) or Work Plan (WP) contains specific details about 
procedures and equipment fo r  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 a re  intended to supplement the information supplied in the FSP or WP and 
associated SOPs and clarify the role of field personnel a t  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 fo r  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; sample control and data  documentation; performance of aquifer 
testing; collection, preservation, handling, packaging, and shipping of samples; 
decontamination proccdures; 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 wi l l  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, and to minimize the risk of cross-contamination among samples. 

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 

- .- _ _  _ _ _  . - _ _  _. . _ _ _  _._ bel-ow. - - _ _  - 
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l. The scope of work or work plan described in the FSP or WP 

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 forms and equipment checklists 

9. Associated SOPs 

B. 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. 

C. Obtain and test all equipment needed for the task. See checklist in Appendix 5.1. 

D. 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 arc aware of specific 
requirements for analyses and can complete the work quickly and efficiently. 

E. 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. Ghtain 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, give the reason 
for the change or omission in the comments field of the form. To change an 
entry to a form or field log book, 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 (e.g., tearing out pages) or data collection forms in any 
manner. 
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B. The information management codes and sample identification numbers used in 
data entry are assigned by the data administrator. The data administrator 
directly transmits the updated codes to the project personnel. 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 as required. 

B. Under direction of the site manager, field personnel may designate sampling or 
hole locations, depth and completion zones, types of samples and depths of sample 
(or measured, if in situ), and approve and record procedures, materials, and all 
activities conducted in compliance w~th 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. 

C. Additional duties that the field personnel may perform arc described below. 

I. 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 and document that proper QA/QC protocols 
have been followed. 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. 

Mound Plant ER Program SOPs 

Draft 

SOPI-l.DOC 

Revision 2 

March HXI2 

SOP 1.1 

Page 3 



4. Complete all data collection forms according to applicable instructions as • 
work progresses. 

5. 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. 

6. Monitor air, personnel, and equipment for contamination and record results 
on appropriate forms or in the logbook. 

7. 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. 

8. Notify the site manager of any modifications to the contract that may be 
appropriate. Work not defined in the FSP or WP should not be initiated 
without the approval of the site manager. 

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 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 at the time the FSP or WP 
was prepared (for example, revegetation or borehole abandonment). 

C. 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. 

D. Shipping samples is the last task in most field operations. SOPs 1.3-1.5 should be 
used as g·uides 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 at 
different times of the year). 
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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. 

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) foreventual delivery to tneDepartment 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 
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APPENDIX 5.1 

EQUIPMENT AND SUPPLIES CHECKLIST 

Overshoes 

Work gloves (2 pairs) 

Acid ( J 0% HCL) bottle 

Clipboard case 

Strapping tape 

Pin hammer 

Tape measure (tenths) 

Protractor 

Hat 

First aid kit 

Sun screen 

Thcrmoluminescent 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 

------------=====----=P~en.s, 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 

I. PURPOSE 

To define the steps necessary for sample control and identification, data recording, and 
chain-of -custody documentation. 

--------

• 

• 

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 and the destination of the collected samples. Collection and measurement 
of samples and the documentation of data will be performed as described in specific 
SOPs. 

This SOP describes the methodology of sample control and documentation for all projects. 
Sample control and documentation are necessary to ensure the defensibility of data and to 
verify the quality and quantity of work performed in the field. Accountable documents 
include logbooks, data collection forms, correspondence, sample labels or tags, chain-of
custody reports, photographs, and analytical records. Waterproof black ink must be used 
in recording all data in documents bearing serial numbers . 

The logbooks are under the supervision of the quality control officer. There may be 
several logbooks; for example, there may be a separate logbook for field activities, one for 
samples, and one for instruments. The QA officer numbers the logbooks and assigns them 
to individuals designated for specific tasks of the project. All information pertinent to a 
field activity must be entered into a logbook. A record of uncompleted work is kept in a 
logbook. All project logbooks are turned over to the document control officer at the end 
of each work period and to a central file at the end of the field activity. 

All logbooks arc numbered and bound, and the pages are numbered. Waterproof black ink 
is used for recording all data. Logbook pages should never be removed, and no data 
should removed. To change an incorrect entry, the individual draws a line through the 
entry, writes the change above the entry, dates and initials the change. If anyone other 
than the person to whom the logbook is assigned makes an entry, that person dates and 
signs the entry. Blank (skipped) pages in the log-book should be marked so that no 
additional entries can be made on it. 

Record all information pertinent to the sampling activity (for example, date, site, ID 
number, and location) in the logbook. Note the field con'ditions, weather conditions, and 
any unusual circumstances. Notes should be as descriptive and inclusive as possible. A 
person reading the entries should be able to reconstruct the sampling situation from the 
recorded information. Language should be objective, factual, and free of personal 
feelings and inappropriate 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 

l.l General Instructions for Field Personnel 

1.4 Sample Containers and Preservation 

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

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. 
operation of all sampling equipment. 

Ensure the proper 

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. 
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3.2.3. Field 

Field preparation requires organizing sample bottles, sample labels, and documentation in 
an orderly, systematic manner that promotes consistency and traceability of all data. 
Appropriate items should be completed before a sample is collected. 

A. Record all- pertinent information (for- example, date, site, ID number, and 
location) in the logbook. Note field conditions, unusual circumstances, and 
weather conditions. 

B. Fill out information on the sample identification label and attach the label to a 
samplelfonle-.-

C. Complete initial information required on data collection forms. 

3.3. Operation 

3.3.1. Logbook 

Enter all information pertinent to a field activity in a bound logbook with consecutively 
numbered pages. Enter information that does not require data entry into the logbook. If 
not included on a data collection form, entries in the logbook should include at least the 
information listed below. 

Date and time of entry 

Purpose of sampling 

Name and address of field contact 

Site identification 

Type of process producing waste (if known) 

Type of sample (soil, water, sediment, etc.) 

Sample identifier and size of sample taken 

Type of analysis requested 

Description of sampling point or location number 

Date and time for collection of sample 

Collector's sample identification number(s) and/or name 

References of the sampling site (like maps or photographs) 

Field observations and sampling locations 

Associated field measurements 

Method of sample collection, preservation techniques/reagents used, and any 
deviations or anomalies noted 
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Transfer of a logbook to individuals designated for specific tasks of the 
project 

Any uncompleted work 

For water samples, the TEGD suggests the following additional information. 

Presence of immiscible layers and detection method 

Collection method for immiscible layers 

Sample distribution and transporter 

Climatic conditions including air temp 

Internal temperature of field and shipping container 

Because sampling situations vary widely, make notes as descriptive and inclusive as pos
sible. A person reading the entries should be able to reconstruct the sampling situation 
from the recorded information. Use language that is objective, factual. and free of 
personal feelings or any other inappropriate terminology. If anyone other than the person 
to whom the logbook was assigned makes an entry, he/she should date and sign the entry. 
Never remove logbook pages. If a mistake is made, draw a single line through the 
mistake, write the new information above the line, and date and initial the change. 

3.3.2. Photographs 

Photographs provide the most accurate record of the field worker's observations. They 
can be significant during future inspections, informal meetings, and hearings. A pho
tograph must be documented to be a valid representation of an existing situation. 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 identification number of site 

Type of camera, lens, f-stop, shutter speed, and film used 

General direction faced and description of the subject 

Distance from photographer to object 

Location at the site 

Sequential number of photograph and the roll number 

Any remarks about the contents of a photograph could 
evidence, so limit comments to the photograph's location. 
with a perspective similar to that afforded by the naked 
shots cannot be used in enforcement proceedings. 
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3.3.3. Sample Labels 

Use soil and water sample identification labels to tag or label sample containers. Seal 
each sample immediately after 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.- Instruc-tions for completing the labels-
are included in Appendix I .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 Qossible label co_nJamina.tion ___ _ 
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. Sample Collection and lnl'entory 

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 
the Custody Transfer Record/Lab Work Request form, Appendix 5.2, to inventory all 
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. 

I. The sample is in one's actual possession. 

2. The sample is in one's view after being in one's physical possession. 

3. Th~ 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 ___________ ---·------------·-----------------------
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B. Transfer of Custody and Shipment 

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. To 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-custody form is then placed in a sealed plastic bag 
and taped to the inside of the cooler lid, where it is immediately visible when the 
cooler is opened. Signed and dated chain-of-custody seals are also placed on the 
sample container lids to detect sample tampering. 

In general, packaging of environmental samples will include the following: 
placement of sample containers in zip-lock plastic bags to reduce the chance of 
both breakage and release of sample if breakage does occur, and placement of the 
bagged sample containers in a cooler containing sufficient vermiculite to prevent 
breakage and to absorb any material that leaks. For water samples in 4L amber 
glass containers, the samples will be wrapped in "bubble wrap" to prevent 
breakage. Ice or blue ice is used to maintain sample temperatures at 4 ·c. If ice 
is used, it must be double-bagged in zip-lock bags. Experience has shown that 
fully 1/4 to 1/3 of the cooler volume must be ice, packaged around and over the 
sample containers, to maintain temperatures at 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 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 so that they do not break in 
shipment. Seal the cooler with chain-of-custody seals so that any tampering can 
be readily detected. 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. 

Mound Plant ER Program SOPs 

Draft 

SOP1-S.DOC 

R.eviaion 1 

March 1992 

SOP l.S 

Page 6 

• 

• 

• 



• 

• 

• 

3.4.2. Documentation 

A. Record data and any uncompleted work in the logbook. 

B. Complete logbook entries, verify the accuracy of entries, and sign/initial and date 
·an pages. 

C. Document the chain of custody on the Custody Transfer Record/Lab Work 
Request form. 

D. 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 

EPA. 1986. •RCRA Ground-water Monitoring Technical Enforcement Guidance 
Document.• U.S. Environmental Protection Agency document. Washington, D.C.: 
U.S. Government Printing Office. 

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 AND 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 (FT FROM DATUM)------

ENDING DEPTH !FT FROM DATUM! --------

ANALYSIS REQUESTED --------------
COMMENTS _____________________ __ 

SSL-132 

WATER SAMPLE IDENTIFICATION LABI!L 

, .. CILIT"f COOl -----~OCATION 10---------
SAM"-1 ID ------LOG DATE-------

L.&ICOOl------LOG TIM( ______ _ 

-E~~-------LOGGlll COC!a-----

ANALYSIS IIEOUUTED-------------

-SliiVATIONM(TNOO------------

COMMENTS---------------

WSL-133 
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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, NP for Not 
Performed, or NO for Not Done. If any procedure was not performed as prescribed, give 
the reason for the change or omission on the form in the comments field. To change an 
entry, draw a single line through it, add the correct information above it, and initial the 
change. 

SOIL SAMPLE IDENTIFICATION LABEL 

I. 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. Sample ID. Four-digit number assigned to ensure that data collected retains 
uniqueness from other data collected at the same location ID. 

3. Lab Code. Three-character code identifying the company responsible for 
performing the analysis of water, soil, biota, and air samples. 

4. Sampler. Name of person(s) collecting sample. 

5. Location ID. Four-character code assigned sequentially to each borehole, test 
pit, or surface location where chemical, biological, and radiological samples 
are collected, and/or other measurements are taken. 

6. Log Date. The date the information recorded on the label was obtained in 
the format DD-MMM-YY (01-JAN-88). 

7. Log Time. The time the sample was collected (HH:MM). 

8. Logger Code. Three-character or four-character code identifying the 
company responsible for collecting the information recorded on the form. 

9. Sample Depth Interval from Datum: 

a. Beginning Depth (Ft From Datum). Depth from the ground surface to 
the top of the sampling interval in the format of feet and tenths of feet. 

b. Ending Depth (Ft From Datum). Depth from the ground surface to the 
bottom of the sampling interval in the format of feet and tenths of feet. 

10. Analysis Requested. Type of analysis requested. 

11. Comments. Any additional information. 
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I. 

2. 

3. 

4. 

5. 

6. 

7 . 

APPENDIX 5.3, Continued 

WATER SAMPLE IDENTIFICATION LABEL 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. 

Sample ID. Four-digit number assigned to ensure that data collected retains 
uniqueness from other data collected at the same location ID. 

---

Lab Code. Three-character code identifying the laboratory responsible for 
performing the analysis. 

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, and radiological samples 
are collected, and/or 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). 

Log Time. Time the sample was collected (HH:MM). 

8. Logger Code. Three-character or four-character code identifying the 
company responsible for collecting the information recorded on the form. 

9. Analysis Requested. Type of analysis requested from the laboratory. 

I 0. Preservation Method. Type of preservative used. 

II. Comments. Any additional information . 
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CUSTODY TRANSFER/LAB WORK REQUEST FORM 

I. Received By. Completed by lab. 

2. Date. Completed by lab. 

3. Assigned To. Completed by lab. 

4. Client. Client name. 

5. Client Contact. WESTON person who will be laboratory contact. 

6. Phone. Phone number of WESTON contact. 

7. RFW Contact. Laboratory contact. 

8. Date Due. Date analysis is due from the laboratory. 

9. Project Number. Project number under which work is billed. 

I 0. Sample No. Completed by laboratory. 

ll. Client ID No. Three-part identifier consisting of facility code, location ID, 
and sample ID and separated by dashes (for example, KCPOl-01-01 and 
PXT02-0002-000l). See the ER Program data administrator for conventions 
to identify field quality control samples. 

12. Description. Any descriptive information about the sample. 

13. Matrix. Matrix type for sample; see valid matrix codes on lower half of 
form. 

14. Date Collected. Date the sample was collected in the format DD-MMM-YY 
(01-JAN-88). 

15. Container /Preservative. Container size and type (500-ml glass). 

16. Analysis Requested. The type of analysis requested for each sample. The 
column heading indicating the type. 

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 

BN A=Base Neutral Acid 

TCLD=Toxic Characterization Leach Procedure 

PEST =Pesticides 

17. Matrix. Valid matrix codes. 

18. Special Instructions. Any special instructions. 

19. Items/Reason. The reason the custody is transferred for all 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. Time sample is sent. 
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1. PURPOSE 

STANDARD OPERATING PROCEDURE 1.4 

SAMPLE CONTAINERS AND PRESERVATION 

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 

physi~al 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. 
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SOP No. 

1.3 
1.5 
1.6 
2.8 

3.2. Preparation 

3.2. 1. Office 

SOP Title 

Sample Control and Documentation 
Guide to the Handling, Packaging, and Shipping of Samples 
General Equipment Decontamination 
Sampling for Volatile Organics 

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. Sample Container Preparation 

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, including extra bottles for contingencies. 
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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 

B. 

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. 

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. Also include extra bottles for contingencies. 

Container Cleaning 

Containers certified as being precleaned to EPA 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 . 

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 I deionized water (EPA 1979). 

d. Oven dry containers, septa or liners, and closures. 

e. Remove containers, septa or liners, and closures from 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-tapwater-with _______ _ 
laboratory-grade, nonphosphate detergent. 

b. Rinse three times with tap water. 
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c. Rinse one time with 1:1 nitric acid. 

d. Rinse three times with ASTM Type I deionized water (EPA 1979). 

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. 

3. Extractable Organics 

a. Wash glass bottles, Teflon liners, and caps with hot tap water 
using laboratory-grade, nonphosphate detergent. 

b. Rinse three times with tap water to remove detergent. 

c. Rinse three times with ASTM Type I organic-free water (EPA 1979). 

d. Oven dry bottles, liner, and caps to 105° - 125° for one hour. 

e. Rinse with pesticide-grade hexane or pesticide-grade methylene 
chloride. 

f. Oven dry bottles, liner, and caps to 105° - 125° for one hour. 

g. Allow bottles. liners, and caps to cool to room temperature in an 
enclosed contaminant-free environment. Cap the containers after 
the glassware has been cooled. 

h. Store in a contaminant-free area. 

4. Volatile Organics Samples Containers 

a. Wash glass vial. Teflon-based septa, Teflon liners, and caps in hot 
water using laboratory-grade, nonphosphate detergent. 

b. Rinse three times with tap water. 

c. Rinse three times with ASTM Type I organic-free water (EPA 1979). 

d. Oven dry vial. caps, septa, and liner at 105° for one hour. 

e. Allow vial. caps, septa, and liners to cool to room temperature in 
an enclosed contaminant-free environment. 

f. Seal vials with septa (Teflon side down) and cap. 

g. Label each vial with lot number and pack in the case. 

h. Store in contaminant-free area. 
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5 . Sterilization 

a. For microbiological analyses, sterilize the container and its 
stopper /cap by autoclaving at 121 oc for 15 min or by dry heat at 
180°C for 2 hrs. 

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. 

c. An acceptable alternative for emergency or field use is the 
sterilization of containers by boiling in water for 15 min. 

3.2.4. Sample 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. Specific 

volume requirements to be followed will be those specified in the appropriate Work Plan. andjor 

Field Sampling Plan. The laboratory receiving the sample should be consulted for specific volume 

requirements, and these should be specified in the 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 (lATA) 

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 

adci:tional information. 

3.2.5. Sample 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 Work Plan and/or Field Sampling Plan will take 

__________ p_r~~d~~~e 9v~~~pp~nQ.ix_e~ §..£t!lrgu.gh_;>,7_,_1Jl.ater:ials_commonly_needed.for.sample.preservation 

• are listed below . 

1. Small bottles of pelletized NaOH 
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2. Ascorbic acid crystals 

3. Lead acetate paper and pH paper 

4. Calibrated sampling scoops 

5. Reagent-grade acids (HN03, HCI, and H2S04) in Safe-Kote bottles 

6. 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. 

3.3. Operation 

A. Soils/Wastes Sample Collection 

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 (e.g. sample set). 

1. While wearing protective gloves, fill the bottle with the sample. Wet soils 
should have enough headspace to allow for expansion. Soils collected for 
VOC analysis should be filled as full as possible with no headspace. 

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 at a cool 
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B. 

6. 

7. 

8. 

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. 

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 n-eeded. - -- - -- - - -

Avoid exposing the sample to extreme hot or cold temperatures and 
intense sunlight, even if no specific preservation is recommended. 

EPA guidance recommends that a 4°C temperature be maintained in the 
sample container before and during shipment. A 40-ml VOA vial is filled 
with deionized, distilled water and used as a temperature blank for the 
cooler. The analytical laboratory will use this temperature blank to record 
the temperature at the time of sample receipt. The temperature should be 
4°C ± 2°C or as specified in the QAPP. If the temperature is not within 
this range, the project manager, or designee, will be notified. 

The temperature should be checked again at 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 . 

Water Sample Collection 

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 (e.g., sample set). 

1. 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, 
Na2S20 3 to organic samples). 

--------------------------------------------------------------

Mound Plant ER Program SOPs 
Draft Final 
M90AOZ3.014 08/16/93 

Revision 4 
March 1993 

SOP1.4 
Page 7 



3.4. 

2. Collect samples directly in the appropriate container, ensuring that the 
sampling flow rate, if applicable, does not exceed the flow rate used while 
purging. Collect samples in the order of their volatilization sensitivity 
(TEGD). When collecting VOAs, follow SOP 2.8, Sampling for Volatile 
Organics. 

1) Volatile organics 

2) Extractable organics 

3) Dissolved metals 

4) Total metals 

5) Cations 

6) Anions 

7) Rad ionuclid es 

3. Do not filter unless specified in the Sampling Plan. 

4. Do not rinse the container. 

5. 

6. 

Slowly fill each container almost full, except VOAs (see SOP 2.8, Sampling 
for Volatile Organics). 

Add any prescribed preservative. 

7. Cap the container. shake. and reopen it. 

8. If using acid or base preservative, check the pH adjustment with pH paper. 

9. If necessary, add more preservative. 

10. Complete steps 3 and 5 through 8 from Section 3.3.A. 

11. If an error was made in collection. discard the entire bottle and start with 
a new one. 

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 typical required holding times for each analyte (or analysis 
group) are presented in Appendix 5.2. However, the Work Plan and/or Field 
Sampling Plan will specify holding times on a project-specific basis and, if different, 
take precedence over the Appendix 5.2 limits. There are instructions in the FSP or 
WP for delivering the samples to the laboratory as soon as possible. (See SOP 1.5, 
Guide to the Handling, Packaging, and Shipping of Samples). 

Postoperation 
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• 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. 

__________ ____.Q. __ 8estor:e_tbe_site_to_pr.esampling_conditions-as-specified-in-the-F-SP--er-WP7-. ---------

• 

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 . 

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. 
Hejshe will review, sign forms. and transmit to the document control officer (copies 
to the files) for eventual delivery to the Department of Energy. 

8. 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 

Korte, Nic, and Peter Kearl. 1985. "Procedures for the Collection and Preservation of Groundwater and 
---- -----·---Surface-Water-Samples- and- for -the-Installation of--Monitoring· Wells:·-second-Editiefn-:"-t.:rs.--------

• 

Department of Energy report GJfTMC-08. Technical Measurements Center. Grand Junction Project 
Office, Grar.d Junction, Colorado. 
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EPA. 1979. "Handbook for Analytical Quality Control in Water and Wastewater." U.S. _Environmental 
Protection Agency report EPA-600/4-79-Q19. Washington, D.C.: U.S. Government Printing Office. 

EPA. 1982. "Handbook for Sampling and Sample Preservation of Water and Wastewater." U.S. 
Environmental Protection Agency report EPA-600/4-82-Q29. Washington, D.C.: U.S. Government 
Printing Office. 

EPA. 1983. "Methods tor Chemical Analysis of Water and Wastes." U.S. Environmental Protection 
Agency report EPA-600/4-79-020. Washington, D.C.: U.S. Government Printing Office. 

EPA. 1983. "Manual of Groundwater Quality Sampling Procedures." U.S. Environmental Protection 
Agency report EPA/600/2-81-160. Washington, D.C.: U.S. Government Printing Office. 

EPA. 1984. ''Test Methods tor Evaluation of Solid Waste." 2d ed. U.S. Environmental Protection 
Agency report EPA-SW-846. Washington, D.C.: U.S. Government Printing Office. 

EPA. 1985. "Practical Guide tor Groundwater Sampling." U.S. Environmental Protection Agency report 
EPA/600/2-85/104. Washington, D.C.: U.S. Government Printing Office. 

EPA. 1986. "RCRA Groundwater Monitoring Technical Enforcement Guidance Document." U.S. 
Environmental Protection Agency document OSWER-9950.1. Washington. D.C.: U.S. Government 
Printing Office. 

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 

Parafilm 

Ascorbic acid crystals 

Disposable surgical gloves (latex. PVC, other suitable plastic. or rubber) 

NaOH pellets 

Disposable wipes 

__ Crystalline Na2S2
0

3 

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 HN03, H2S04, and HCI 

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 MEASUREMENT111 

Volume 
Requirement Holding 

Measurement (mll Container2 Preservative3
·• Time6 

Ph:'l!ical Proeertles 

Color 50 P,G Cooi4°C 48 Hrs. 

-----------~Conductance---- -u)o-----P;G Cooi-4"C----28-Days-~- ---------------

• 

• 

Hardness 100 

Odor 200 

pH 25 

Residue 
Fiherable 1000 

Nonfilterable 1000 

Total 100 

Volatile 100 

Settleable Matter 1000 

Temperature 1000 

Turbidity 100 

Metals 

Dissolved 1000 

Total 1000 

Chromium•• 200 

Mound Plant ER Program SOPs 
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P,G 

Gonly 

P,G 

P,G 

P,G 

P,G 

P,G 

P,G 

P,G 

P,G 

P,G 

P,G 

P,G 

Revision 4 
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HNO:, to pH< 2 

Cooi4°C 

None Required 

Cooi4"C 

Cooi4°C 

Cooi4"C 

Cooi4"C 

Cooi4°C 

None Required 

Cooi4°C 

Filter onsite 
HNO:, to pH<2 

HNO:, to pH< 2 

Cooi4"C 

6 Mos. 

24 Hrs. 

Analyze 
Immediately 

7 Days 

7 Days 

7 Days 

7 Days 

48 Hrs. 

Analyze 
Immediately 

48 Hrs. 

6 Mos. 1111 

6 Mos. 

6 Mos. 

24 Hrs. 
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APPENDIX 5.2, Continued 
RECOMMENDATION FOR SAMPLING AND PRESERVATION OF 

WATER SAMPLES ACCORDING TO MEASUREMENT111 

Volume 
Requirement 

Measurement (mll 

Mercury 
Dissolved 100 

Total 100 

lnorganics, Nonmetallics 

Acidity 100 

Alkalinity 200 

Bromide 100 

Cations 1,000 

Chloride 50 

Chlorine 200 

Cyanides 1500 

Auoride 500 

Iodide 100 

Nitrogen 

Ammonia 500 

Kjeldahl, Total 500 

Nitrate Plus Nitrite 500 

Nitrate8 100 

Nitrite 150 

Mound Plant ER Program SOPs 
Draft F'mal 
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Container2 

P,G 

P,G 

P,G 

P,G 

P,G 

p 

P,G 

P,G 

P,G 

P,G 

P,G 

P,G 

P,G 

P,G 

P,G 

P,G 

Revision4 
March 1993 

Preservativeu 

Filter 
HN~to pH<2 

HNO:,to pH<2 

Cooi4°C 

Cooi4°C 

None Required 

HN~ to pH<2 

None Required 

None Required 

NaOH to pH>12 
Cooi4°C 

Cooi4°C 

Cooi4°C 

Cool 4°C 
H2SO. to pH<2 

Cooi4°C 
H2SO. to pH<2 

Cooi4°C 
H2SO. to pH<2 

Cooi4°C 

Cooi4°C 

Holding 
Time~ 

28 Days from date 
of collection 

28 Days 

14 Days 

14 Days 

28 Days 

28 Days 

28 Days 

Analyze 
Immediately 

14 Days from date 
of collection 

28 Days 

24 Hrs. 

28 Days 

28 Days 

28 Days 

48 Hrs. 

48 Hrs. 
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APPENDIX 5.2, Continued 
RECOMMENDATION FOR SAMPLING AND PRESERVATION OF 

WATER SAMPLES ACCORDING TO MEASUREMENT111 

Measurement 

Dissolved Oxygen 
Probe 

Volume 
Requirement 

fmll 

300 

Container2 Preservative3
·• 

G bottle and top None Required 

300-------- -G bottleancftop-- -Fi-iorisite 

and store in dark 

Phosphorus 
Orthophosphate, 
Dissolved 

Hydrolyzable 

Total, 
Dissolved 

Total 

Silicia 

Sulfate 

Sulfide 

Sulfite 

Organics 

BOD 

COD 

Oil & Grease 

50 

50 

50 

500 

50 

50 

50 

50 

1000 

50 

1000 

Mound Plant ER Program SOPs 
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P,G 

P,G 

P,G 

P,G 

P only 

P,G 

P,G 

P,G 

P,G 

P,G 

P,G 
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Fi Iter onsite 
Cool 4°C 

Cooi4°C 
H2so. to pH<2 

Filter on site 
Cooi4°C 

H2so. to pH<2 

Coo14°C 
H2SO. to pH<2 

Cooi4°C 
add 2m liter 
zinc acetate plus 
NaOH to pH >9 

None Required 

Cooi4°C 
H2SO. to pH<2 

Cooi4°C 
H2SO. to pH< 2 

Holding 
Time5 

Analyze 
Immediately 

8 Hours 

48 Hrs. 

28 Days 

24 Hrs. 

28 Days 

28 Days 

28 Days 

7 Days 

Analyze 
Immediately 

48 Hrs. 

28 Days 

28 Days 
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APPENDIX 5.2, Continued 
RECOMMENDATION FOR SAMPLING AND PRESERVATION OF 

WATER SAMPLES ACCORDING TO MEASUREMENT111 

Volume 
Requirement 

Measurement (ml} 

Total Organic 250 
Calbon 

Phenollca 500 

Cyanide 1000 

Coliform, Fecal and 250 
Total 

Oil and Grease 1000 

Phenols 1000 

Total Organic Halogen 80 
and Purgeable aromatics 

Purgeable aromatics 80 

Acetonitrile and 80 
Acrylonitrile 

Acrolein and 
acrylonitrile 1000 

Semivolatile 2000 
Organic Compounds 

Phenols 1000 

Mound Plant ER Program SOPs 
Drab Final 
W!IQAD21014 0&/16/93 

Containerl 

AmberG, 
Teflon~ined 

cap; no headspace 

G only 

P,G 

P,G 

G 

G. Teflon-lined 
Cap 

G. Teflon-lined 
vialuptum 

G. Teflon-lined 
septum 

G, Teflon-lined cap 

G. Teflon-
lined septum 

AmberG, 
Teflon-lined cap 

G. Teflon-
lined cap 

Revision 4 
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Preservative3
•
4 

Cooi4°C 
H,so. to pH< 2 

Cooi4°C 
H2S04 to pH<2 

Cooi4°C 
40% NaOH to pH> 12, 
0.6 g Ascorbic Acid7 

Cooi4°C 
Sterile 

Cooi4°C 
H,so. to pH<2 

Cooi4°C 

Cooi4°C 
0.008% Na,S,03 

8 

HCito pH<2 

Cooi4°C 
o.008% Na,s,o3• 
HCI to pH<2 

Cooi4°C 

Cooi4°C 
0.008% Na2S2~8 

HO to pH<2 

Cooi4°C 

Cooi4°C 
0.008% Na1S2~ 0 

Holding 
Time' 

28 Days 

28 Days 

14 Days from date 
of collection 

6 Hrs. 

28 Days 

7 Days until 
extraction; 
40 Days after 
extraction 

7 Days 

14 Days 

7 Days 

14 Days 

14 Days 

70ays 

14 Days 

7 Days until 
extraction; 40 days 
after extraction 

7 days until 
extraction; 40 
days after 
extraction 
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APPENDIX 5.2, Continued 
RECOMMENDATION FOR SAMPLING AND PRESERVATION OF 

WATER SAMPLES ACCORDING TO MEASUREMEN,-t11 

Volume 
Requirement 

- Measurement (ml} Container2 Preservative3·• 

Benzindines 1000 G, Teflon- Cooi4°C 
lined cap 0.008'!1. Na2S2~ 8 

-----~~------~~-- ~-~-

Phthalate esters 1000 

Nitrosamines 1000 

Nitroaromatics and 1000 
isophorone 

Polynuclear aromatic 1000 
hydrocarbons 

Haloethers 1000 

Chlorinated 1000 
hydrocarbons 

TCDD 1000 

Explosives 1000 

Mound Plant ER Program SOPs 
Draft P'mal 
M90ADZ3.014 08/16/93 

G, Teflon-
lined cap 

G, Teflon-
lined cap 

G, Teflon-
lined cap 

G, Teflon-
lined cap 

G. Teflon-
lined cap 

G, Teflon-
lined cap 

G, Teflon-
lined cap 

Amber G, Teflon-
lined cap 

Revision 4 
Man:h1993 

Cooi4°C 
0.008'!1. Na2S203 8 

Cooi4°C 
store in dark 
0.008'!1. Na2S2~8 

Cooi4°C 

Cooi4°C 

Cooi4°C 

Cooi4°C 

Cooi4°C 

Cooi4°C 

Holding 
Time& 

7 Days until 
extraction; 40 
days after 
extraction 

7 Days until 
extraction; 40 
days after 
extraction 

7 Days until 
extraction; 40 
days after 
extraction 

7 days until 
extraction; 40 
days after 
extraction 

7 days until 
extraction; 40 
days after 
extraction 

7 days until 
extraction; 40 
days after 
extraction 

7 days until 
extraction; 40 
days after 
extraction · 

7 days until 
extraction; 40 
days after 
extraction 

7 days until 
extraction; 30 days 
after extraction 
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APPENDIX 5.2, Continued 
RECOMMENDATION FOR SAMPLING AND PRESERVATION OF 

WATER SAMPLES ACCORDING TO MEASUREMENT111 

Volume 
Requirement Holding 

Measurement (ml} Container-2 Preservative3·• Time5 

Pesticides Tests 

Pesticides/PCBs 2000 Amber G. Teflon- Cool 4°C 7 days from date of 
lined cap collection until extrac-

tion; 40 days after 
extraction 

Radiological Tests 

Alpha, beta and 1000 P,G HN03 to pH<2 6mos. 
radium 

Tritium 250 G None None 

Gamma Spectrometry 1000 p HN03 to pH<2 None 

Isotopic Plutonium 1000 p HN03 to pH<2 None 

Isotopic Thorium 1000 p HN03 to pH<2 None 

Isotopic Uranium 500 p HN~ to pH<2 6mos. 

Sr-90 1000 p HN~ to pH<2 6mos. 

Radium-226 1000 p HN~ to pH<2 None 

Americium-241 1000 p HN~to pH<2 None 

1More specific Instructions for preservation and sampling are found with each procedure described in this manual. A 
general discussion about sampling water and Industrial wastewater may be found as ASTM, Part 31, p. 72-82 (1976) 
Method 0-3370. 
2Piastic (P) or Glass (G). For metals, polyethylene with a polypropylene cap (no liner) is preferred. 
3Sample preservation should be performed immediately upon sample collection. For composite samples, each 
aliquot should be preserved at the time of collection. When use of an automated sample makes It impossible to 
preserve each aliquot, then samples may be preserved by keeping cool at 4"C until compositing and sample splitting 
is completed. 
•Shipment of preserved and unpreserved samples must comply with SOP 1.5, Guide to the Handling, Packaging, and 
Shipping of Samples. 
5Samples should be analyzed as soon as possible after collection. The times listed are the maximum times that sam
ples may be held before analysis and still considered valid. Samples may be held for longer periods only if the 
permitted, or monitoring laboratory, has data on file to show that the specific types of samples under study are stable 
for the longer time and has received a variance from the regional administrator. Some samples may not be stable for 
a shorter time, if knowledge exists to show it is necessary to maintain sample stability. 
8Should only be used in the presence of residual chlorine. 
7Maximum holding time is 24 hours when sulfide is present. Optionally, all samples may be tested with lead acetate 
paper before the pH adjustment In order to determine if sulfide is present. If sulfide is present, it can be removed by 
the addition of cadmium nitrate powder until a negative spot test is obtained. The sample is filtered and then NaOH 
is added to pH 12. 
8Samples should be filtered immediately onsite before adding preservative for dissolved metals. 
8For samples from nonchlorinated drinking water supplies, concentrated H2SO. should be added to lower sample pH 
to less than 2. The sample should be analyzed within 14 days. 
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APPENDIX 5.3 

SAMPLING AND PRESERVATION PROCEDURES FOR RCRA GROUNDWATER 
DETECTION MONITORING• 

Parameter 

----
pH 

Specific 
conductance 

TOC 

TOX 

Chloride 

Iron 
Manganese 
Sodium 

Phenols 

Sulfate 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

Recommended 
Container" 

T,P,G 

T,P,G 

G. amber, T-lined 
cap• 

G. amber, T-lined 
septa or caps 

T,P,G 

T,P 

G 

T,P,G 

T,P 

G, Amber 

Mound Plant ER Program SOPs 
Draft Final 
M!IQAD23.014 G8/16/9l 

Field determined 

Field determine 

Cooi4°C 

Cooi4°C,add 
1.1M sodium 
sulfite 

Maximum 
Holding Time 

None 

None 

28 days 
HCI to pH<2 

7 days 

~roundwater Quali~ Q:!aracteristics 

Cooi4"C 28 days 

Field acidified 6 months 
to pH < 2 with HNO:J 

Cool 4°C/H2SO. to pH <2 

Cooi4°C 28 days 

EPA Interim Drinking Water Characteristics 

Total Metals 
Fl61d acidified to 
pH < 2 with HNO:J 

Dissolved Metals 
1. Field filtration 

{0.45 micron) 
2. Acidify to pH <2 

with HNO, 

Revision 4 
Man:h1993 

6 months 

28 days 

6 months 

Minimum Volume 
Required for Analysis 

-------

25mL 

100mL 

4 X 15 mL 

4 x 15 mL 

50mL 

200mL 

28 days 500 mL 

50mL 

1000 mL 

1000 mL 
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APPENDIX 5.3, Continued 

SAMPLING AND PRESERVATION PROCEDURES FOR RCRA GROUNDWATER 
DETECTION MONITORING• 

Recommended Maximum Minimum Volume 
Parameter Containerl' Preservative Holding Time Required for Analysis 

Fluoride T,P Cooi4°C 28 days 300ml 

Nitrate/ T, P,G Cooi4°C/ 14 days 1000 ml 
Nitrite H2SO, to pH <2 

Endrin T,G Cooi4°C 7days 2000ml 
Undane 
Methoxychlor 
Toxaphene 
2,4 D 
2,4,5 TP Silvex 

Radium P,G Field acidified to 6 months 1 gallon 
Gross Alpha pH < 2 with HNCl:J 
Gross Beta 

Coliform PP, G (sterilized) Cooi4°C 6 hours 200ml 
bacteria 

Other ~roundwater Q:!aracteristics of Interest 

Cyanide P,G Cool 4°C, NaOH to 14 days from date 500ml 
pH >12. 0.6 g of collection 
ascorbic acid'·• 

Oil and G only Cooi4°C H2SO, to 28 days 100 ml 
Grease pH <2 

Semivolatile, T,G Cooi4°C 7 days from date of 60ml 
nonvolatile collection until extrac-
organics tion; 40 days to 

analysis 

Volatiles G. T-lined Cooi4°C 7 days 60ml 
Cooi4°Cand 14 days 
HCI to pH<2 

"References: 
Test Methods tor Evaluation Solid Waste· Physical/Chemical Methods. SW.§46 (2nd edition, 1982). 
Methods for Q:!emical Analvsis of Water and Wastes, EPA-600/4-79.()20. 
Standard Methods tor the Examination of Water and Wastewater. 16th edition (1985). 
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• APPENDIX 5.3, Continued 

SAMPLING AND PRESERVATION PROCEDURES FOR RCRA GROUNDWATER 
DETECTION MONITORING~~ 

bContainer Types: 
P = Plastic (polyethylene) 
G =Glass 
T = Auorocarbon resins (PTFE, Teflon, FEP and PFA) 

- ---- - - - -- - ~- PP = Polypropylene -- -~- -------~------- ---

• 

• 

ceased on the requirements for detection monitoring ( 265.93), the owner/operator must collect a 
sufficient volume of groundwater to allow for the analysis of four separate replicates. 

dShipping containers (cooling chest with ice or ice pack) should be certified as to the 4#C 
temperature at the time of sample placement into these containers. Preservation of samples 
requires that the temperature of collected samples be adjusted to 4#C and maintained at 4#C upon 
placement of sample and during shipment. Field personnel will check the temperature in the 
container at the time of shipping and ice the samples to maintain a cool temperature during 
shipment. Maximum-minimum thermometers can be placed into the shipping chest to record 
temperature history. Chain-of-custody forms will include the temperature in the container at the time 
of shipment and delivery at the laboratory in addition to in-transit (maximum) temperature, if 
available. 

•oo not allow any headspace in the container . 

'Use ascorbic acid only in the presence of oxidizing agents. 

9Maximum holding time is 24 hours when sulfide is present. Optionally, all samples may be tested 
with lead acetate paper before the pH adjustment in order to determine If sulfide is present. If 
sulfide is present, it can be removed by addition of cadmium nitrate powder until a negative spot 
test is obtained. The sample is filtered and then NaOH is added to pH 12 . 
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APPENDIX 5.4 

ANALYSIS PLAN FOR SOIL/SEDIMENT SAMPLES • Sample Sample Holding 
AnaMe* Container Volume (g) Preservations Time(davsl 

Volatile Organics 40-mL vial (2) 5 Coo14"C 14 from date of 
w fT eflon-lined of collection 
silicon rubber 
septum 

Semivolatile AmberG, 100 Cooi4"C 14/402 

Organic Compounds Teflon-lined cap 

Pedcide/PCB AmberG, 100 Cooi4"C 14/402 

Teflon-lined cap 

Total Organic Carbon AmberG, 50 Cooi4°C 28 days 
T etlon-lined cap 

Soil pH p 50 Cooi4"C 48 hrs 

Explosives AmberG, 100 Cooi4°C 7/306 

Teflon-lined cap 

TAL Jnorganic1 p 100 Cooi4"C 180 
Mercury • 28 days 
from date of collection 

Non-TAL Metals P, G,1 L 200 Cooi4°C 180 

Reactivity AmberG Cooi4°C N/A • Chloride p 100 Cool 4°C 28 days 

Auorlde p 50 Cooi4°C 28 days 

SuHate p 100 Cooi4°C 28 days 

Nitrate-Nitrite p 100 Cooi4°C 28 days 

Cyanide p 100 Cooi4°C 14 days 

Hexavalent Chromium G,1L 100 Cooi4°C 

Radiological 

Tritium G 250 N/A None 

Gamma Spectrometry p 750 N/A None 

Isotopic Plutonium p 750 N/A None 

Isotopic Thorium p 750 N/A None 

Isotopic Uranium p 750 N/A None 

Sr-90 p 750 N/A None 

• 
Mound Plant ER Program SOPs Revision 4 SOP 1.4 
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• APPENDIX 5.4, Continued 

ANALYSIS PLAN FOR SOIL/SEDIMENT SAMPLES 

Sample Sample Holding 
Analvte• Container Volume (gl Preservations Time(davsl 

Geotechnical 

Cation Exchange p 100 Cooi4°C N/A 
Capacity 

-~---~---GrainSi:Ze-DiStiiliution---p--~----- 50-ltise---~ --N/A N/A--

• 

• 

Specific Gravity p 50 lbs8 N/A N/A 

Hydraulic Conductivity p 50 lbs8 N/A N/A 

Relative Density p 50 lbs8 N/A N/A 

Maximum Density p 50 lbs8 N/A N/A 

Moisture Content p 500 Cool 4°C 7 days 
Airtight 

Organic Content p 500 Cooi4°C 7 days 

Oay Mineralogy p 100 N/A N/A 

'Includes lithium, molybdenum, bismuth, and tin, which are non-TAL metals, but are analyzed using the same methods. 
2Extract within 7 days from date of collection; analysis within 40 days of extraction. 
3Soil/sediments will be leached with Laboratory Reagent Water (20 g soil to 50 ml water) and water extract analyzed using 
procedure in "Methods for Chemical Analysis of Water and Wastes; 1983; EPA 600/4-79-020. 
•Soil/sediment will be leached with Laboratory Reagent Water (5 g soil and 100 ml of water) by shaking for 2 hours, and the water 
extract filtered and subsequently analyzed. This is in accordance with method 3128 in Standard Methods for Examination of Water 
and Wastewater, 16th Edition. 
6Extract within 7 days from date of collection; analysis within 30 days of extraction. 
8Shelby tubes of sufficient volume may be used to collect samples for these analysis. 
*The FSP or WP will define the actual suite of parameters to be analyzed for specific samples. The QAPP will define the actual 
methodology for analyses . 
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APPENDIX 5.5 

SAMPLE CONTAINERS FOR WASTE 

Recommended 
Waste lYRe Container 

Photosensitive Ambet HOPE or 
wastes amber glass 
1000 or caps with Teflon 
2000 m liter linetS fot glass 

bottles 

Pesticide Wide-mouth 
hydrocarbon boroSilicate 
chlorinated glass bottles 
hydrocarbons 1000 or 2000 mL 
petroleum 
distillates 

Oil wastes HOPE bottles 
wide mouth 
1000 or 2000 mL 

Strong alkali or HOPE bottle, 
hydrofluoric wide mouth 
acid 1000 mL 

Aqueous wastes- BoroSilicate 
characterl:za. glass bottles 
tion of organics 1000 or 2000 mL 

Solids (sludge, 8-o:z, wide-mouth 
soils, and granular) glass bottle 

Mound Plant ER Program SOPs 
Drart F'mal 
M!IOADWI4 01&/16/'Tl 

Closure 

LPE caps for HOPE 
bottles; Bakelite 

Bakelite caps with 
Teflon liner 

LPEcaps 

LPE caps 

Caps with Teflon 
liner 

Bakelite caps with 
Teflon linetS 

Revisioft 4 
March 1993 

Analysis 

Waste character· 
ization per 
40 CFR-Part 261 

Waste character· 
i:zation per 
40 CFR-Part 261 

Waste character-
ization per 
40 CFR-Part 261 

Waste character-
i:zation per 
40 CFR-Part 261 

Waste character· 
ization per 
40 CFR-Part 261 

Waste character-
ization per 
40 CFR-Part 261 
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Ana Me* 
TCL Volatile 

TCL Semivolatile 
TCL Pesticide/PCB 
TAL lnorganic2 

Non-TAL Metals 
Cyanide 

p~ 
Sp. Conductivitf 
Temperature3 

Oiss. Oxygen3 

TDS 
TSS 
Total Phosphate 
Chloride, Sulfate 
Carbonate /Bicarbonate• 
Nitrate 
Hexavalent Chromium 

APPENDIX 5.6 

CONTAINERS FOR AQUEOUS WASTE SAMPLES 

Sample 
Container 
40 ml vial (2) 

AmberG, 1L 
AmberG, 1L 
P,G, 1L 

P,G, 1L 
P,G, 1L 

P,G 
P,G 
P,G 
G 
P,G 1L 
P,G 1L 
P,G, 1L 
P,G, 1L 
P,G, 1L 
P,G, 1L 
P,G, 1L 

Sample 
Volume 
40ml 

1 L 
1 L 
1 L 

------

1 L 
0.5 L 

N/A 
N/A 
N/A 
N/A 
0.1 L 
0.1 L 
1 L 
1 L 
1 L 
1 L 
1 L 

Preservation 1 

HCI 
pH<2 with HCI 

Cooi4°C 
Cool 4°C 

pH< 2,w /HNCl:J 8 

~-------

pH<2,w/HN038 

pH>12,w/NaOH 

None 
None 
None 
None 
Cooi4°C 
Cooi4°C 

Cool 4°C, pH<2' 
Cooi4°C 
Cooi4°C 
Cooi4°C 
Cooi4°C 

Holding 
Time(days) 
14 from date 
of collection 
7/40~ 

7/405 

180 
(Mercury= 

-28-days -from-date -
of collection) 
180 
14 from date 
of collection 
Field Meas. 
Field Meas. 
Field Meas. 
Field Meas. 
7 
7 
28 
28 
14 
2 
2 

21ncludes Cesium, Molybde~um, and Strontium, which are non-TAL metals, but are analyzed using the same methods. 
3Field Measurements are collected at time of sampling . 
•These are reported as carbonate and biocarbonate alkalinity. 
5Seven days from date of collection to extraction; analysis within 40 days of extraction. 

- - -~ ------------

8AII samples with the exception of those for total metals will be filtered within 4 hours of sample collection and preservatives added 
to the filtrate as specified. 
1AII samples will be kept at 4"C after arrival at the laboratory. 
"The FSP or WP will define the actual suite of parameters to be analyzed for specific samples . 
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APPENDIX 5.7 

ANALYSIS PLAN FOR SOIL/SEDIMENT /WASTE SAMPLES" 

Sample Sample 
AnaMe* Container Volume (g) Preservations 
TCL Volatile 40 mL vial (2) 5 Cooi4°C 

TCL Semivolatile Amber G. 1 L 1~ Cooi4°C 
TCL Pesticide/PCB AmberG, 1 L 1~ Cooi4°C 
TAL lnorganlc2 P,G, 1 L 200 Cooi4°C 
Non-TAL Metals P,G,1L 200 Cooi4°C 

TCLP AmberG 100 Cooi4°C 
Chloride G. 1 L• 20 Cooi4°C 
Sulfate G, 1 L• 20 Cool 4°C 
Nitrate G, 1 L• 20 Cooi4°C 
Cyanide G, 1 L 200 Cooi4°C 
Hexavalent Chromium G. 1 Li 200 Cool 4°C 

21ncludes Cesium, Molybdenum, and Strontium, which are non-TAL metals. 
3Extract within 7 days from date of collection; analysis within 40 days of extraction. 

Holding 
Time(days) 
14 from date 
of collection 
1/4Cf 
1/4Cf 
180 
180 
(Mercury= 
28 days from date 
of collection) 

14 days 
28 
28 
28 
12 

•Soil/sediments will be leached with laboratory reagent water (20 g soil to 50 m liter water) and water extract analyzed using 
referenced procedure. Procedure reference: Methods for Chemical Analysis of Water and Wastes, 1983; EPA 600/4-79-020. 
'Soil/sediment will be leached with laboratory reagent water (5 g soil and 100m liter of water) by shaking for 2 hours. The water 
extract is filtered and subsequently analyzed. This is in accordance with method 3128 in Standard Methods for Examination of 
Water and Wastewater, 15th Edition. 
"The FSP or WP Sampling Plans will define the actual suite of parameters to be analyzed for specific samples. 
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• APPENDIX 5.7, Continued 

ANALYSIS PLAN FOR SOIL/S.EDIMENT /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;-DG--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 or 9030 Series Methods- "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 . 
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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 
-------

pacl<aging andstlipping 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 are 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 (lATA) 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 . 
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Hazardous materials defined by the transportation regulations contained in 49 CFR (Subchapter C, 

Part 171) or the current edition of lATA 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 lATA 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 at 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. 

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 lATA regulations. When shipping any potentially hazardous samples, 

the DOT regulations (49 CFR 171-178) and lATA regulations must be followed. This SOP should 

be used In conjunction with DOT and lATA 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 1.1-1.1 0 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 
1.3 
1.4 
1.6 

General Instructions for Field Personnel 
Sample Control and Documentation 
Sample Containers and Preservation 
General Equipment Decontamination 
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3.2. Preparation 

3.2. 1. Office 

A. Review the FSP or WP and SOPs listed ·jn 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,~d~a~te=·-::-:-------=-------:-----:-:------:-----~-------
E. Contact the carrier that will transport samples to obtain information on regulations 

and specifications. 

3.3.2. Documentation 

3.3. 

A. Obtain a logbook from the OA officer. 
B. Obtain a sufficient number of the appropriate ER Program data collection forms 

(see INDEX TO SOPs). 
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 . 

Operation 

Procedures tor shipping samples under DOT and IAT A 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. 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 lATA Regulations for Dangerous Goods contains a list of the substances that 
cannot be transported by air. 

B. All samples must be transported by cargo aircraft or land transport. See 
Appendixes 5.1 through 5.4 for the appropriate DOT and lATA requirements. 

C. Consult the DOT or lATA references to select the appropriate shipping container 
and packing material. 

D. Prepare the consignment according to relevant requirements. 

E. Ensure that all appropriate markings are printed on the packages and labels are 
attached. 

F . Make any appropriate advance arrangements with the carrier and obtain current 
information about regulations and specifications that might affect the shipment. 
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G. Prepare the cargo airbill, complete, and sign the appropriate declarations for 
transporting dangerous goods. 

H. Deliver the shipment to the local office of the freight carrier or arrange for a pickup 
at the site. Do not seal the container until the freight carrier is satisfied that the 
internal packaging meets all applicable regulations. 

I. 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 property packaging and dispatching samples 
to the appropriate laboratory. This responsibility includes completing, dating, 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 Documentation 

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. 
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• 
- 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 tam
per 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 at the origi
nating office (either carbon or photocopy). Register mailed packages with a return 
receiJ:)t reguested. For oockage_s_s_ent_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. 

B. 

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 . 
Contact the analytical laboratory to ensure that samples arrived safely and 
instructions for sample analyses are clear1y understood. 

4. SOURCES 

International Air Transport Association. 1993. Dangerous Goods Regulations. January 1993. 
Montreal, Quebec. Canada. 

CFR 49. 1 985. Code of Federal Regulations, Title 49, U.S. Department of Transportation, 
Parts 100-199. November 1, 1985. Washington, D.C.: U.S. Government Printing 
Office. 

5. APPENDIXES 

5.1 Environmental Samples 

5.2 Samples of Hazardous and Radioactive Materials 

5.3. Transportation of-Unknown Hazardous Materials-by 49 CFR------ ----- - - -

5.4 Transportation of Unknown Hazardous Materials by lATA 
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APPENDIX 5.1 

ENVIRONMENTAL SAMPLES 

A. Environmental Samples 

Environmental samples which are expected to contain only small quantities of contaminants 

may be shipped as excepted quantities under lATA. Excepted quantity limitations are 

defined ~In Section 2.7 of the lATA Regulations for Dangerous Goods. The following 

procedure for shipping environmental samples is based on the samples meeting the lATA 

restrictions. 

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 and with a chain-of-custody seal 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°C. 

6. Tape a sealed plastic bag containing the completed chain-of-custody form to the 

inside of the shipping container lid. 

7. Seal outside container with duct tape or strapping tape. 

8. On each side of the shipping container, place a signed chain-of-custody seal at the 

junction between the shipping container and lid. 
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• 
c. Marking/Labeling 

APPENDIX 5.1, Continued 

ENVIRONMENTAL SAMPLES 

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 

Sample. The appropriate side of the container must be marked This End Up, and arrow 

__________ labels.should.be.used-accordingly;-Affix-a~Excepted-Quantities"'-l:abel-for·samples·shipped 

by air on the outside container (fiberboard box or cooler). 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 (lATA) shipping papers are required for 

environmental samples. 

E. Transportation 

F. 

There are no DOT or lATA restrictions on the mode of transportation for environmental 

samples. An overnight carrier is required. 

Additional Guidelines for Water Samples 

Additional guidelines for the shipment of water samples is given in the TEGD. These 

include the following activities. 

1. When the samples are placed in the shipping cooler, record the internal 

temperature of the cooler on the chain-of-custody form. 

2. Make sure that signed and dated chain-of-custody seals are present on the cap of 

each individual sample contain~r and on the lid of the shipping cooler. 

3. The internal temperature of the shipping container will be measured using a 

laboratory grade thermometer upon opening the cooler at the contracted 

laboratory . 

Mound Pland ER Program SOPs 
Draft 

Revision 2 
January 1993 

SOPl.S 
Page 7 

SOPI.5JU 8/9/93 



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. Samples of Radioactive Materials 

Samples containing greater than 70 KBq/Kg (2000 pCi/g) of any radionuclide are 

considered radioactive materials by DOT (49 CFR 173.403y) and lATA, Section 6. If the 

material is transported by air, then the lATA rules must be followed. Otherwise the DOT 

regulations must be followed. 

If shipping samples by ground, then Table V.1 summarizes the shipping categories and 

concentration limits for several radionuclides commonly encountered during investigations. 

The labeling and packaging requirements for these categories are given in 49 CFR 172 

parts D and E. 

If shipping radioactive samples by air, then the directions below may be followed. A flow 

chart, figure 1, describes the process of selecting and shipping containers. 

1) Decide whether the samples are radioactive. If the activity is less than 2000 pCi/g, 

then no special radiological handling is required. If the activity is greater than 2000 

pCi/g, then check 6.0.3 forbidden radioactive materials. If the samples are not 

forbidden, continue preparing the samples of shipping. If the samples are 

forbidden call the project Regional Safety Officer (RSO). 

2) Determine whether the sample can be shipped as a excepted quantity. Note: In 

the radiological section, an eJ:ecepted quantity is equivalent to limited quantity 
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• APPENDIX 5.2, Continued 

If only one radionuclide is known to be present, then compare the sample activity to a 
modified A..z value. The A..z value for a specific isotope can be found in Table 6.1.8, in the 
lATA regulations. The A..z value is then modified by a factor before comparing the value to 
the sample activity for classification as an excepted quantity. The factor for soil samples 
is 1 o-a and for water sample is 1 o'"'. For example, given a soil 5ample containing Plutonium 
- 237 with an activity of 1 Ci, an A..z value of 500, and a modification factor of 1 o-a. the 
sample could not be shipped as an excepted quantity. 

__________________ LCL<_(-10~)(500-Ci)----------------------

• 

• 

1 Ci < 0.5 not true, Sample can't be 
shipped as exempt 

If the sample activity was equal or less than the modified A..z value. the sample would be 
shipped and labeled as an excepted quantity, section 6.2.1. Shipment as excepted quantity 
requires the inside container to be labeled radioactive and the shipping paper to be marked 
as indicated in section 6. 7.3.a. 

If more than one radionuclide is known to be present in the sample, then the activity of 
each nuclide is divided by a modified A..z value and summed. If the sum is less than one, 
then the sample can be shipped as an excepted quantity. The formula for determining 
whether the mixture is an excepted quantity is, where B(i) is the nuclide activity in the 
sample, F Is the 

B(i) 

F(Az) (i) 

modification factor(10_.. for water or 10"3 for soil), and A..z is the value obtained from Table 
6.1.8. For example, given a soil sample known to contain Barium-133 with an activity of 
0.05 Cl and iron-55 with an activity of 0.2 Cl, the calculation to determine whether it is an 
excepted quantity 

1 > 0.05 + 
(10"3){80) 

1 > 0.05 + 
0.08 

> 0.625 + 0.2 

1 > 0.825 

0.2 

0.2 

true, therefore ship as an 
excepted quantity. See section 
6.2.1. 

Note: The activity used to determine whether a sample is shipped as an excepted quantity 
is based on activity per shipping unit. In other words, if five samples are shipped In 
a cooler, then the total activity of the five samples is compared to the modified ~ 

---value. --------- ----- ----------- -------
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APPENDIX 5.2, Continued 

3) Determine whether the sample be shipped in a Type A package. The same comparison 
process described for evaluating whether a sample is an excepted quantity is followed 
except the modification factor is not used. If the material meets the requirements for a Type 
A package, see section 6.2.3. Marking and labeling as per 6.3 and 6.4. 

For example, given a water sample containing only Iron-55 with an activity of 10 Ci. The 
activity is compared to the A;_ value of 1000 Ci. 

8 (i) < A;_(i) 

10 < 1000 Since 1 0 is less than 1 000, the Type A 
package is acceptable. 

If multiple radionuclides are present, then the formula: 
B(i) 

L----
A;_(i) < 1 

is used to determine whether a Type A package is appropriate. The sum must be less than 
1 to use a Type A package. For example, if a soil sample contains Mercury -197 with an 
activity of 10 Ci and A;_ value of 200 Ci and Iodine -123 with an activity of 90 Ci and an A;_ 
value of 100 Ci, then 

B(i) 

A;_(i) 

..:.;:1 0,.___+ __w_ 
200 100 

0.05 + .90 < 1 
0.95 < 1 

< 1 

< 1 

True, Type A package is 
acceptable. 

If shipping samples in a Type A package, inform the project RSO and check whether the laboratory 
is permitted to receive samples with the screened level of activity. If samples cannot be shipped 
in Type A package, call the project RSO. Samples with activities to great to ship as Type A, require 
very special handling and are not discussed in the SOP. 
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Radionuctide 

Tritium in water 

TABLE V.1 
RADIOACTIVE SAMPLE SHIPMENT REQUIREMENTS 

49 CFR 
Reference Concentration Total Quantity 

49 CFR 173.403(y) <2 pCijl NA 

DOT Class 

Environmental 

~-- ~ --- - --- - - 49 GFR-1-73.423--- 2-pCi/l- to---- -< l,Ooo-eij--l:JN291 o----~-- ----------
1 X 105 pCi/L package 

49 CFR 173.403(n) 1 x 105 pCi/L to < 1,000 Ci/ 
5 X 108 pCi/L package 

Plutonium-238 in soil or other solids 

49 CFR 173.403(y) 0.002 pCijg NA 

49 CFR 173.403 0.002 pCi/g to <30 pCij 
49 CFR 173.423 0.1 pCijg package 

49 CFR 173.403(n) 0.002 pCi/g to 30 pCi to 
49 CFR 173.435 0.1 pCi/g 3,000 pCi/ 

package 

Thorium-232 soil or other solids 

49 CFR 173.403(y) <0.002 pCijg NA 

49 CFR 173.403 0.002 pCI/g to Unlimited 
49 CFR 173.435 300 pCI/g 

Thorium-230 In soil or other solids 

49 CFR 173.403(y) <0.002 pCijg NA 

49 CFR 173.403 0.002 pCifg to <30 pCi/ 
49 CFR 173.423 0.1 pCijg package 

49 CFR 173.403(n) 0.002 pCifg to 30 pCi to 
49 CFR 173.435 0.1 pCi/g 3,000 pCI/ 

package 

"The package refers to the shipment cooler (not the sample jars). 
DOT~ U.S. Oepanrrient of Transponation- - - -
NA - not applicable 
LSA - low-specific 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 
surface carrier under 49 CFR Transportation Regulations. the appropriate 
transportation category is selected through a process of elimination using the 
Department of Transportation (DOn 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, it 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 Polson 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, Polson 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 Polson 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. 

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. 
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1. 

APPENDIX 5.3, Continued 

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 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 . 

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 1 0 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 1 0 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. 
3. Umit 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 (proper1y executed) in the 
outside container. It Is also recommended to use chain-of-custody tape over each can lid . 
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APPENDIX 5.3, Continued 

E. Marking and Labeling Samples Classified as Flammable Uquid 

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 10 number. 
Further description (like Laboratory Samples) is allowed if it does not contradict 
required information. 

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 lATA 

A. 

B . 

Transportation of Unknown Hazardous Material by International Air Transport 
Association (lATA) 

-For samples containing unknown material that will be shipped by air carrier, the most
appropriate classification in the lATA regulations is the classification of other regulated 
substances. In order to use this designation, the categories shown below must be 
eliminated. 

-----------
Radioactive Materials 
Poison A Materials 
Flammable Gases 
Nonflammable Gases 

Use of Appendix 5.4 is inappropriate, when the shipper suspects only specific regulated 
contaminants are present in the samples based on site knowledge or field measurements. 
If sufficient information is available, to suspect only certain contaminants are present at 
concentration greater than permitted by excepted quantities, then the samples must be 
shipped under the appropriate lATA classification, Section 3, as determined by the 
contaminants. If site contaminants are unknown and both site history and field instruments, 
preclude classifying the samples within one of the specific lATA classifications, then the 
samples can be shipped as Class 9 as described below 

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 oz. 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 . 
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APPENDIX 5.4, Continued 

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. 

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 
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. 

4. Cargo Aircraft Only must be printed on all outside shipping containers. 

5. Print Laboratory Samples and This End Up or This Side Up clearly on top of the 
outside shipping container. Outside containers also must contain the statement" 
Inside Packages to Comply with Prescribed Specifications." Put upward 
pointing arrows on all four sides of the container. 

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 LadlngjCertiflcatlon 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 
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G. 

APPENDIX 5.4, Continued 

Net weight or net volume (weight or volume may be abbreviated) just before or 
after the UN or 10 number. 
Further description (like laboratory Samples) is allowed if it does not contradict 
required information. 

Transportation 

1. Transport samples of unknown hazardous material that are classified as other 
regulated substances by rented or common carrier truck, railroad, express 
overriigncp~fckage-s~ervic-e~s-;-on)therappropriate-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. 

1.1 
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3.2. Preparation 

3.2.1. ()fflce · 

6.11 Beta-Gamma Radiation Measurements Using 
a Geiger-Mueller Detector 

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. ()peration 

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 Steos 

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 
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2. 

3. 

4. 

5. 

6. 

7. 

rinsing with available tap water. For drilling equipment, steam cleaning 
is necessary. 

Wash equipment with a nonphosphate soap or detergent solution, such as 
Alconox®. 

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 6.4, Total Alpha Surface 
Contamination Measurements; or SOP 6.12, Radon-222 Flux Measurements 
Using Charcoal Canisters. If activity above the limits for unrestricted use 
is detected, rep~at steps 1-6. 

8. 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 hi1 in the decontamination drippings. 

3.4. Postoperation 

3.4.1. Field 

A. Decontaminate as much sampling equipment as possible and properly 
dispose of 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." Documentation 

A. Record radiological measurements in the logbook before leaving the site . 
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B. There are no forms required to document decontamination procedures and 
the degree of contamination attained. 

3.4.3. orrice 

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. 

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 

Cheniicai=-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 

---------''Fo-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 for 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. 

1.1 

1.6 

1.9 
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3.2. Preparation 

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 provides 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-specific conditions. 

A. Remove any disposable coveralls, rubber gloves, and boot covers and place 
in a plastic trash sack. 

B. H dusty conditions have been encountered, use water-dampened paper 
towels to remove the dust from hard hats ana safety glasses/goggles. 
Place used paper towels in a trash sack. 

C. If necessary, decontaminate safety boots with water and a steel brush. Do 
not wear muddy or dusty boots out of the exclusion zone. 

D. All workers should wash hands and face before leaving the site. 

E. All workers should change clothing and shower as soon as possible after 
the day's work activities. 
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3.4. Postoperation 

3.4.1. Field 

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 

B. There are no forms required to document decontamination procedures and 
the degree of decontamination attained. 

3.4.3. Office 

Return aJI unused items to the equipment manager. The equipment manager 
should be informed of all stock items that need to be ordered to replenish the 
inventory. 

4. SOURCES 

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. 

EPA. 1984. "Standard Operating Safety Guides." Environmental Response Branch, 
Hazardous Response Support Division, Office of Emergency and Remedial 
Response, 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) I gallon ___ _ 

Brushes (scrub or wire) 

Alpha scintillation detector 
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STANDARD OPERATING PROCEDURE 1.9 

PERSONNEL DECONTAMINATION--LEVEL C PROTECTION 

1. PURPOSE 

To describe the equipment and procedures required for the decontamination of 
persons who have performed field activities in Level C protective clothing. 

2. DISCUSSION 

The Field Sampling Plan (FSP) or Work Plan (WP) provides information regarding 
the scope and details of a specific operation. Refer to the FSP or WP Health and 
Safety Plan for recommendations about the level of protection worn to enter a site 
and the criteria for upgrading or downgrading to other levels of protection. 

Protective clothing and equipment must be worn by personnel when known or 
suspected hazardous substances are involved. The necessary equipment and 
procedures for decontaminating personnel in Level C protection are addressed in 
this SOP. The procedures include maximum and minimum decontamination 
measures. 

The establishment of decontamination lines is site specific; these lines depend 
upon the types of contamination and the work performed. When the 
decontamination line is no longer required, contaminated wash and rinse solutions 
and articles must be contained and disposed of appropriately. Disposal 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; decontamination procedures; and 
documentation requirements. Procedures directly associated with this SOP are 
listed below. 

SOP No. 

1.1 

1.6 

1.8 
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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 selection of the appropriate level of personnel decontamination is site 
specific and is given in the site Health and Safety Plan. Coordinate any 
changes with the site health and safety coordinator. Considerations for 
selection include work activity, known or suspected contaminants, 
previous experience at the site, and health and safety requirements. 

C. The site Health and Safety Plan should include details of the procedures 
for the ultimate disposal of protective clothing and waste water. The 
packaging and disposal procedures must be approved by the installation 
authorities responsible for waste disposal. Inform all onsite personnel 
about the proper disposal of protective clothing and decontamination 
solutions. 

D. Appendix 5.1 includes recommendations for equipment and supplies used 
m maximum decontamination measures. Appendix 5.2 includes 
recommendations for equipment and supplies used in mm1mum 
decontamination measures. These appendixes contain general equipment 
guidelines. The selection of equipment must be site specific to 
incorporate unusual work activities or site features. Detailed information 
is in the FSP or WP. 

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. Before field act1v1t1es begin, establish site work zones to prevent the 
:lccidental spread of hazardous substances. The establishment of work 
zones is site specific and coordinated with the site health and safety 
coordinator at the time the Health and Safety Plan is prepared. 
Considerations for establishing work zones should include wind direction, 
weather conditions, emergency situations, changes in site activities, and 
access. 

B. Appendix 5.3 shows an example of a maximum decontamination layout 
for Level C protection. Appendix 5.4 shows an example of the minimum 
decontamination layout for Level C protection. 

NOTE: The layouts may be modified according to site-specific conditions . 
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• 3.3. Operation 

3.3.1. Maximum Decontamination Measures 

The maximum decontamination measures for Level C are described in Appendix 
5.5. These measures are guidelines and may be modified according to site-specific 
con eli tions. 

3.3.2. Modification of Maximum Decontamination Measures 

_____ . ____ Qe_p_e_n_d_il}g_l!J!On site-specific conditions and circumstances, modifications to the 
maximum decontamination measures may be permissible. Two example situations 
in which the maximum decontamination measures may be modified are described 
below. 

• 

• 

A. Situation I--The individual entering the contamination reduction zone is 
expected to be minimally contaminated. Extremely skin-corrosive 
materials are not present. Outer gloves and boot covers are worn. The 
inner gloves and safety boots are not contaminated. 

The following decontamination stations described in Appendix 5.5 would 
be utilized in this situation: Station Numbers l, 4 through 8, 10, I 1, and 
14 through 17. 

B. Situation 2--The individual entering the contamination reduction zone is 
expected to be minimally contaminated. Extremely toxic or skin-corrosive 
materials are not present. Outer gloves and boot covers are worn. The 
inner gloves and safety boots are not contaminated. The individual needs 
a new canister or mask and will return to the exclusion zone. 

The following decontamination stations described in Appendix 5.5 would 
be utilized in this situation: Station Numbers I and 4 through 9. 

3.3.3. Minimum Decontamination Measures 

The minimum decontamination measures for Level C are described in Appendix 
5.6. These measures are guidelines and may be modified according to site-specific 
con~itions. 

3.4. Pos!operation 

After the completion of field activities, all contaminated wash and rinse waters, 
decontamination solutions, and contaminated articles must be properly disposed of. 
The disposal methods must follow installation requirements. The site manager or 
field team leader is responsible for the safe disposal of contaminated materials. 
Planning for the proper disposal should be included during office preparation 
before field activities begin. 

_ 3.4.2._ Documentation 

A. Record radiological measurements in the logbook before leaving the site. 
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B. There are no forms required to document decontamination procedures and 
the degree of decontamination attained. 

3.4.3. Office 

Return all unused or properly decontaminated equipment will be returned to the 
equipment manager. The equipment manager should be informed of all stock 
items that need to be ordered to replenish the inventory. 

4. SOURCES 

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. 

EPA. 1984. "Standard Operating Safety Guides." Environmental Response 
Branch, Hazardous· Response Support Division, Office of Emergency and 
Remedial Response, U.S. Environmental Protection Agency document, 
November 1984. Washington, D.C.: U.S. Government Printing Office. 

S. APPENDIXES 

5.1. Equipment and Supplies for Maximum Decontamination Measures for Level C 

5.2. Equipment and Supplies for Minimum Decontamination Measure for Level C 

5.3. Maximum Decontamination Layout for Level C Protection 

5.4. Minimum Decontamination Layout for Level C Protection 

5.5. Maximum Measures for Level C Decontamination 

5.6. Minimum Measures for Level C Decontamination 
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• APPENDIX 5.1 

EQUIPMENT AND SUPPLIES FOR MAXIMUM 
DECONTAMINATION MEASURES FOR LEVEL C 

Station 1: a. Varioua Sise Containers Station 10: a. Containers (20-SO Gallons) 

b. Plastic Liners -b. Plaatic ·Linen 

c. Plaatic: Drop Cloths c. Bench or Stoola 

d. Boot Jack 

S.tation.2:_a._C~on1am!r!IJ20-!!0 Gallo_nJ!) 
b. Decon Solution or Detergent Water Station 11: a. Rack 

c. 2-3 Long-handled, Soft-bristled b. Drop Cloths 

Scrub Brushes c. Bench or Stools 

Station 3: a. Containers (20-30 Gallons) Station 12: a. Table 

or 

High-pressure Spray Unit Station 13: a. Basin or Bucket 

b. Water b. Decon Solution 

c. 2~3 Long-handled, Soft-bristled c. Small Table 

Scrub Brushes 
Station 14: a. Water 

Station 4: a. Containers (20-30 Gallons) b. Baain or Bucket 

b. Plastic Linen c. Small Table 

Station 6: a . Containers (20-SO Gallons) Station 15: a. Containers (20-30 Gallon•) 

• b. Plastic Linen b. Plastic Linen 

c. Bench or Stools 

Station 6: a. Containers (20-SO Gallons) Station 16: a. Containers (20-30 Gallons) 

b. Plastic: Linen b. Plastic Linen 

Station 7: a. Containers (20-30 Gallons) Station 17: a. Containers (20-30 Gallons) 

b. Decon Solution or Detergent Water b. Plastic Linen 

c. 2-3 Long-handled, Soft-bristled Station 18: a. Water 

Scrub Bruahea b. Soap 

c:. Small Table 

Station 8: a. Containers (20-30 Gallons) d. Basin or Bucket 

or e. Field Showers 

High-preaaure apray Unit {. Towela 

b. Water 

c. 2-3 Long-handled, Soft-bristled Station 19: a. Dreeeing Trailer in 

Scrub Bruahu Inclement Weather 

b. Tables 

Station 9: a. Air Tanka or Face Masks and c. Chain 

Cartridge, Depending on Level d. Locken 

b. Tape e. Cloths 

c. Boot Coven 

d. Glovu 

Sources: NIOSH, OSHA, USCG and EPA, October 1985. 

-·- ---- - -U.S. EPA, November 1984,_ ----- ------- -~--~-
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APPENDIX 5.2 

EQUIPMENT AND SUPPLIES FOR MINIMUM DECONTAMINATION 
MEASURES FOR LEVEL C 

Station 1: 

Station 2: 

StationS: 

Sources: 

a: V arioua Size Contain en 

b. Plaatic Linen 

c. Plaatic Drop Cloths 

a. Containen (20-SO Gallons) 

b. Decon Solution 

c. Rinae Water 

d. 2-3 Long-handled, Soft-bristled 

Scrub Brushea 

a. Containen (20-SO Gallons) 

b. Plaatic Linen 

c. Bench or Stools 

NIOSH, OSHA, USCG and EPA, Odober 1986. 

U.S. EPA, November 1984. 

Station 4: 

Station 6: 

Station 6: 

Station 7: 
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a. 

b. 
c. 

d. 

a. 

b. 

c. 

a. 

b. 

c. 

d. 

a. 

b. 

c. 

d. 

Air Tanka or Maaka and 

Cartridges, Depending Upon 

Tape 

Boot Coven 

Gloves 

Containen (20-30 Gallons) 

Plastic Linen 

Bench or Stool• 

Plaatic Sheetll 

Basin or Bucket 

Soap and Towels 

Bench or Stools 

Water 

Soap 

Tab lea 

Waah Baain or Bucket 
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APPENDIX 5.3 

MAXIMUM DECONTAMINATION LAYOUT FOR LEVEL C PROTECTION 

EXCLUSION 
ZONE Soot Cover 

Tape & 
----IRemovai--Giove-Wasn- -Segr.egated _________ _ 

Co~nister or 
Mask Change 
and Redress· Boot Cover/ 

Outer Gloves 

CONTAMINATION 
REDUCTION 

ZONE 

Suo(J$o~fety Boot 
Wash 

Suit/Safety Boot 
Rinse 

So~fety Boot 
Removal 

Spl asl'l Suit 
Removal 

Inner Glove 
Wuh 

Inner Glove 
Rinse 

Face Piece 
Removal 

Inner Glove 
Removal 

Removal 

Eouioment 
Drop 

416 
Ironer Clotning 

(QNTAMINATION 
----------~+-----------CONTROL LINE 

Field 17 18 Redress 
Wasn 

SOURCES: NJOSH, OSHA, USCG and 

EPA, Octobtr 1985 

U.S. EPA, Novtmbtr 1985 
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APPENDIX 5.4 

MINIMUM DECONTAMINATION LAYOUT FOR LEVEL C PROTECTION 

w 
z 

Rtdrus: Boot Covers 
and Outtt Gloves 

De con 
Solution 

~ 

~@@ 
Water 

Oecon Outer 

Equipment 
Drop 

Plutic 
Shift 

~ 
1-
0 
:r 

Co~n 

( 10 go~llonl 

SOURCES: NJOSH, OSHA, USCC and 

EPA, October 1985 
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Cartr •dge or c~II;\IU 
Change-Over 

Point 

WIND DIRECTION 

Remove 
BoowGiovts 

and 
Outer 

G~rments 

(For Dispoul 
and 0 If Site 

Decontaminat•onJ 

REMOVE 
MASK 

SOP 1.9 

Page8 

• 

• 

• 



• 

• 

• 

APPENDIX 5.5 

MAXIMUM MEASURES FOR LEVEL C DECO NT AMIN A TION 

s~a~ion 1: Segrega~ed 

Equip men~ 

Drop 

Station 2: Boot Cover and 

Glove Wuh 

StationS: Boot Cover and 

Glove Rinse 

Station 4: Tape Removal 

Station 5: Boot Cover 

Removal 

Station 6: Outer Glove 

Removal 

Station 7: Suit and Boot 

Wuh 

Station 8: Suit and Boot 

and Glove Rinse 

Station 9: Canister or 

Muk Change 

Mound Plant ER Pro~R~D SOP1 
Drat~ 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Deposi~ equipment used at the site (toole, sampling 

devices and containers, monitoring instrumen~a, 

radios, and clipboards) on plutic drop clothe or in 

different con~ainers with pla.etic liners. 

probability of cross-contamination. During hot 

weather operations, a cool-down station may be 

set up within this area. 

Scrub outer boot covers and gloves with decon 

solution or detergent and water. 

Rinse off decon solution from station 2 using 

copious amounts of water. 

Remove tape around boota and gloves and deposit 

in container with pla.etic liner. 

Remove boot covers and deposit in containers 

with plutic liner. 

Remove outer gloves and deposit in container 

with plastic liner. 

Wash splash suit, gloves, and safety boots. 

Scrub with long-handled 1crub bruah and decon 

solution. 

Rinse off decon solution using water. Repeat as 

many times u nece11ary. 

If worker leaves exclusion rone to change 

canister (or mask), this ia the last step in the 

decontamination procedure. The worker'• canister 

ie exchanged. New outer gloves and boot covers are 

put on, and joints are taped. The worker returns 

to duty . 
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Station 10: 

Station 11: 

Station 12: 

Station 13: 

Station 14: 

Station 15: 

Station 16: 

APPENDIX 5.5. Continued 

MAXIMUM MEASURES FOR LEVEL C DECONTAMINATION 

Safety Boot 

Removal 

Splash Suit 

Removal 

Inner Glove 

Rinse 

Inner Glove 

Wuh 

Face Piece 

Removal 

Inner Glove 

Removal 

Inner Clothing 

Removal 

10. Remove safety boots and deposit in container 

with plastic liner. 

11. With assistance of helper, remove splash suit. 

Deposit in container with plastic liner. 

12. Wash inner gloves with decon solution. 

13. Rinse inner gloves with water. 

14. Remove face piece. Deposit in container with 

plastic liner. Avoid touching face with fingers. 

16. Remove inner gloves and deposit in lined 

container. 

16. Remove clothing soaked with perspiration and 

place in lined container. Do not wear inner 

clothing away from the site, because there is a 

possibility that small amounts of contaminants might 

have been transferred in removing the outer clothing. 

When applicable, begin a gross alpha contamination survey. 

Station 17: Field Wash 

Station 18: Redreu 

17. Shower if highly toxic, akin-corrosive, or akin

absorbable materials are known or suspected to be 

present. Wuh hands and face if shower is not 

available. 

18. Put on clean clothes. 

Sources: NIOSH, OSHA, USCG and EPA, October 1985. 

U.S. EPA, November 1984. 
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Station 1: 

APPENDIX 5.6 

MINIMUM MEASURES FOR LEVEL C DECONTAMINATION 

Equipment Drop 1. Deposit equipment used at the site (tools, sampling· 

devices and containers, monitoring instruments, 

radios, and clipboards) on plastic drop 

cloths. Segregation at the drop reduces the 

_______________________________ p,robability of cross-contamination. During hot 

weather operations, a cool-down station may be set 

up within this area. 

• 

• 

Station 2: 

Station 3: 

Station 4: 

Station 6: 

Station 6: 

Station 7: 

Outer Gannent, 

Boots, and Gloves 

Wash and Rinse 

Outer Boot and 

Glove Removal 

Canister or 

Mask Change 

Boots, Gloves, 

and Outer Garment 

Removal 

Face Piece 

Removal 

Field Wash 

2. Scrub outer boots, outer gloves, and splash suit 

with decon solution or detergent water. 

Rinse off using water. 

3. Remove outer boots and gloves. Deposit in 

container with plastic liner. 

4. If worker leaves exclusive ~:one to change 

6. 

6. 

7. 

canister (or mask), this is the last step in the 

decontamination procedure. The worker's canister is 

exchanged. New outer gloves and boot covers are put on, 

and joints are taped. The worker returns to duty . 

Boots, chemical-resistant splash suit, and inner 

gloves are removed and deposited in separate 

containers lined with plastic. 

Face piece is removed. Avoid touching face with 

fingers. Face piece deposited on plastic sheet. 

Hands and face are thoroughly washed. Shower as 

soon as possible. 

Sourt.os: NIOSH, OSHA, USCG and EPA, October 1986. 

U.S. EPA, November 1984 . 
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• STANDARD OPERATING PROCEDURE 1.10 

PERSONNEL DECONTAMINATION--LEVEL B PROTECTION 

1. PURPOSE 

To describe the equipment and procedures required for decontamination of persons who 
------liave performea-fielO activitie_s_in-I.::eve1-B prote-ctive clotlfing. 

• 

• 

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 for 
recommendations about the level of protection worn to enter a site and the criteria for 
upgrading or downgrading to other levels of protection. 

Protective clothing and equipment must be worn by personnel when known or suspected 
hazardous substances are involved. The necessary equipment and procedures for 
decontaminating personnel in Level B protection are addressed in this SOP. The proce
dures include maximum and minimum decontamination measures. 

The establishment of decontamination lines is site specific. These lines depend upon the 
types of contamination and the work performed. When the decontamination line is no 
longer required, contaminated wash and rinse solutions and articles must be contained and 
disposed of appropriately. Disposal 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; decontamination procedures; and documentation requirements. Other procedures 
directly associated with this SOP are listed below. 

SOP No. 

1.1 

1.6 

1.8 

1.9 
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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 selection of the appropriate level of personnel decontamination is site 
specific and determined by the site health and safety coordinator. Consult the 
site Health and Safety Plan for the level of protection. Considerations for se
lection include work activity, known or suspected contaminants, previous 
experience at the site, and the installation of health and safety requirements 
specified by the facility's management company. 

C. The site Health and Safety Plan should include details of the plans for ultimate 
disposal of protective clothing, waste water, and potentially contaminated articles. 
The packaging and disposal procedures must be approved by the installation 
authorities responsible for waste disposal. Inform all onsite personnel about the 
proper disposal of protective clothing and decontamination solutions. 

D. Appendix 5.1 includes recommendations for equipment and supplies used in 
maximum decontamination measures. Appendix 5.2 includes recommendations for 
equipment and supplies used in minimum decontamination measures. These 
appendixes contain general equipment guidelines. The selection of cquipmen t 
must be site specific to incorporate unusual work activities or site features. 
Detailed information is in the FSP or WP. 

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 documentation attained. 

3.2.3. Field 

A. Before field act1v1t1es begin, establish site work zones to reduce the accidental 
spread of hazardous substances. The establishment of work zones is site specific 
ai!d coordinated with the site health and safety coordinator at the time the site 
Health and Safety Plan is prepared. Considerations for establishing work zones 
should include wind direction, weather conditions, emergency situations, changes 
in site activities, and access. 

B. Appendix 5.3 shows an example of a maximum decontamination layout for Level 
B protection. Appendix 5.4 shows an example of the minimal decontamination 
layout for Level B protection. 

NOTE: These layouts may be modified according to site-specific conditions. 

3.3. Operation 

3.3.1. M~ximum Decontamination Measures 

The maximum decontamination measures for Level B are described in Appendix 5.5. 
These measures are guidelines and may be modified according to site-specific conditions. 
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3.3.2. Modification of Maximum Decontamination Measures 

Depending upon site-specific conditions and circumstances, modifications to the maximum 
decontamination measures may be permissible. Two example situations in which the 
maximum decontamination measures may be modified are described below. 

A. Situation 1--The individual entering the contamination reduction zone is expected 
to be minimally contaminated. Extremely toxic or skin-corrosive materials are 
not present. Outer gloves and boot covers are worn. The inner gloves and boots 
are not con tam ina ted. 

The following decontamination stations described in Appendix 5.5 would be 
utilized in this situation: Station Numbers 1, 4-8, 10-12, and 15-19. 

B. Situation 2--The individual entering the contamination reduction zone is expected 
to be minimally contaminated. Extremely toxic or skin-corrosive materials are 
not present. Outer gloves and boot covers are worn. The inner gloves and boots 
are not contaminated. The individual needs a new air tank and will return to the 
exclusion zone. 

The following decontamination stations described in Appendix 5.5 would be 
utilized in this situation: Station Numbers I, and 4-9. 

3.3.3. Minimum Decontamination Measures 

The minimum decontamination measures for Level B are described in Appendix 5.6 . 
These measures are only guidelines and may be modified according to site-specific 
conditions. 

3.4. Postoperation 

3.4.1. Field 

At the completion of field activities, all contaminated wash and rinse water, 
decon tam ina tion solutions, and contaminated articles must be proper! y dis posed of. The 
disposal must follow installation requirements and any applicable state and federal 
regulati0ns. The site manager or field team leader is responsible for th·e safe disposal of 
contaminated materials. Planning for proper disposal should be included during office 
preparations before field activities begin. 

3.4.2. Documentation 

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 decontamination attained. 

3.4.3. Office 

________ _b_lLunus_e_d_OLR.LQP~r:_1y_c!_c;~q_n!;lTQWat~_<:i_~q\liPID_e_nt_w_jll_b_e_n:_tu_r_ned_tQ_tlt~~-ql.!j_pJil_eJ!UJla_n-___ _ 
ager. The equipment manager should be informed of all stock items that need to be 

• ordered to replenish the inventory. 

Mound Plant ER Program SOPs 

Draft 

Revision 0 

January 1991 

SOP 1.10 

Page 3 



4. SOURCES 

NIOSH, OSHA, USCG and EPA. 1985. "Occupational Safety and Hea1th 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. 

EPA. 1984. "Standard Operating Safety Guides", Environmental Response Branch, 
Hazardous Response Support Division, Office of Emergency and Remedial Re
sponse, U.S. Environmental Protection Agency document, November 1984. 
Washington, D.C.: U.S. Government Printing Office. 

5. APPENDIXES 

5.1. Equipment and Supplies for Maximum Decontamination Measures for Level B 

5.2. Equipment and Supplies for Minimum Decontamination Measures for Level B 

5.3. Maximum Decontamination Layout for Level B Protection 

5.4. Minimum Decontamination Layout for Level B Protection 

5.5. Maximum Measures for Level B Decontamination 

5.6. Minimum Measures for Level B Decontamination 
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• APPENDIX 5.1 

EQUIPMENT AND SUPPLIES FOR MAXIMUM 
DECONTAMINATION MEASURES FOR LEVEL B 

Station 1: a. Various Si11e Containers Station 10: a. Containers (20-SO Gallons) 

b. Plastic Linen b. Plastic Liners 

c. Plastic Drop Cloths c. Bench or Stools 

d. Boot Jack 

b. Decon Solution or Detergent Water Station 11: a. Rack 

c. 2-3 Long-handled, Soft-bristled b. Drop Cloths 

Scrub Brushes c. Bench or Stools 

Station 3: a. Containers (~l0-30 Gallons) Station 12: a. Table 

or 

High-pressure Spray Unit Station 13: a. Basin or Bucket 

b. Water b. Decon Solution 

c. 2-3 Long-handled, Soft-bristled c. Small Table 

Scrub Brushes 

Station 14: a. Water 

Station 4: a. Containers (20-30 Gallons) b. Basin or Bucket 

b. Plastic Liners c. Small Table 

• Station 5: a. Containers (20-30 Gallons) Station 15: a. Containers (20-30 Gallons) 

b. Plastic Liners b. Plastic Liners 

c. Bench or Stools 

Station 6: a. Containers (20-30 Gallons) Station 16: a. Containers (20-30 Gallons) 

b. Plastic Liners b. Plastic Liners 

Station 7: a. Containers (20-30 Gallons) Station 17: a. Containers (20-30 Gallons) 

b. Decon Solution or Detergent Water b. Plastic Liners 

c. 2-3 Long-handled, Soft-bristled Station 18: a. Water 

Scrub Brushes b. Soap 

c. Small Table 

Station 8: a. Containers (20-SO Gallons) d. Basin or Bucket 

or e. Field Showers 

High-pressure Spray Unit f. Towels 

b. Water 

c. 2-3 Long-handled, Soft-bristled Station 19: a. Dressing Trailer Needed in 

Scrub Brushes Inclement Weather 

b. Tables 

Station 9: a. Air Tanka c. Chairs 

b. Tape d. Locken 

c. Boot Covers e. Cloths 

d. Gloves 

Sourc11~: ____ N]OSH, O~A,_{JSPG and EeA, October_1986. - ----- ------- . -

• 
U.S. EPA, November 1984 . 
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APPENDIX 5.2 

EQUIPMENT AND SUPPLIES FOR MINIMUM DECONTAMINATION MEASURES FOR 
LEVEL B 

Station 1: a. Various Si1e Containen Station 4: 

b. Plastic Linen 

c. Plastic Drop Cloths 

Station 2: a. Containen (20-30 Gallons) Station 5: 

b. Decon Solution 

c. Rinse Water 

d. 2-3 Long-handled, Soft-bristled 

Scrub Brushes 

Station 3: a. Containers (20-30 Gallons) Station 6: 

b. Plastic Linea 

c. Bench or Stools 

Station 7: 

Sources: NIOSH, OSHA, USCG and EPA, October 1985. 

U.S. EPA, November 1984. 
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b. 

c. 

d. 

a. 

b. 

c. 

a. 

b. 

c. 

d. 

a. 

b. 

c. 

d. 

Air Tanka or Masks and 

Cartridges, Depending Upon 

the Concentration and Types of 

Airborne Contamination 

Tape 

Boot Coven 

Gloves 

Containers 

Plastic Linen 

Bench or Stools 

Plastic Sheets 

Basin or Bucket 

Soap and Towels 

Bench or Stools 

Water 

Soap 

Tables 

Wash Basin or Bucket 
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APPENDIX 5.3 

MAXIMUM DECONTAMINATION LAYOUT FOR LEVEL B PROTECTION 

EXCLUSION 
ZONE 

Boot Covtt I 
-----.&----1'--~~~~--------

G:ovt K•~>se 

~ Suit/Se~fety Soot 
WaiJ'\ 

T ,ank Ch<Jn~r 9 l-+---1 
and Rrdrrss · Soot Cover/ 

Ol.lttr Gloves 

Sui t/SC SA: Boot! G I o~r 

CONT AM INA TION 
REDUCTION 

ZONE 

Field 
Wash 

SOURCES; NIOSH, OSHA,USCC, &nd 

® 

EPA. Oclob•t 19U 

U,S.-EPA~·~oumbu 1914'- --

Mound Plant ER Program SOPe 

DraCt 

Rins.r 

Safety Boot 
Rrmoval 

SCSA S.ackoack. 
Removal 

Spluh Suit 
Removal 

lnntr Glovt 
Wuh 

Inner Glovt 
Rin'l 

F iCt .Pieet 
Removal 

Inner Glovt 
Removal 

Inner Clothing 
Aemovtl 

Rev~ion 0 

January 1991 

SUPPORT 
ZONE 

Segr~gated 
E'Ju•oment 

Orop 
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APPENDIX 5.4 

MINIMUM DECONTAMINATION LAYOUT FOR LEVEL B PROTECTION 

Equipment 
Drop 

Plauic 
Sheet 

w 
z 
..J 
1-
0 
J: 

SOURCES: t-IIOSH,OSHA,USCC, and 

EPA, October 1985 

Redreu: Boot Covers 
and Outer Gloves 

De con 
Solution 

®® 
Water 

c~n 

( 10 gallon I 

US. EPA, Nonmber 1984 
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Chan9e·Over 
Point 

WINO DIRECTION 

Remove 
BooHiG loves 

dnd 
Outer 

Garmenu 
(For Disposal 
and 011 Sit1 

Decontamination) 

c~n 

(32 9allont 

REMOVE 
SCBA 
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APPENDIX 5.5 

MAXIMUM MEASURES FOR LEVEL B DECONTAMINATION 

Station 1: Segregated Equipment 

Drop 

Station 2: Boot Cover and 

Glove Wash 

Station 3: Boot Cover and 

Glove Rinse 

Station 4: Tape Removal 

Station 5: Boot Cover 

Removal 

Station 6: Outer Glove 

Removal 

Station 7: Suit and Safety 

Boot Wash 

Mound Plant ER Program SOPa 

Draft 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Deposit equipment used at the site (tools, aampling 

devices and containen, monitoring instruments, 

radios, and clipboards) on plastic drop 

cloths or in different containen with plastic 

linen. Segregation at the drop reduces the 

probability of cross-contamination. During hot 

weather operations, a cool-down station may be 

set up within this area. 

Scrub outer boot coven and gloves with decon 

solution or detergent and water. 

Rinse off decon solution from station 2 using 

copious amounts of water. 

Remove t1>pe around boots and gloves and deposit 

in container with plastic liner. 

Remove boot coven and deposit in container 

with plastic liner . 

Remove outer gloves and deposit in container 

with plastic liner. 

Wash chemical-resistant splash suit, SCBA, 

gloves, and safety boots. Scrub with long-handled 

scrub brush and decon solution. Wrap SCBA 

regulator (if belt-mounted type) with plastic to 

keep out water. Wash backpack assembly with 

sponges or cloths . 

Revision 0 
January 1991 
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APPENDIX 5.5, Continued 

MAXIMUM MEASURES FOR LEVEL B DECONTAMINATION 

Station 8: 

Station 9: 

Station 10: 

Station 11: 

Station 12: 

Station 13: 

Station 14: 

Station 15: 

Station 16: 

Suit, SCBA, Boot, 

and Glove Rinse 

Tank Change 

Safety Boot 

Removal 

SCBA Backpack 

Removal 

Splash Suit 

Removal 

Inner Glove 

Wash 

Inner Glove 

Rinse 

Face Piece 

Removal 

Inner Glove 

Removal 

Mound Plant ER Program SOPs 

Draft 

8. 

9. 

Rinse off decon 1olution using copious amounts 

of water. 

If worker leaves exclusion ~one to change air 

tank, this is the last step in the 

decontamination procedure. The worker's air tank is 

exchanged. New outer gloves and boot coven 

are put on, and joints are taped. The worker returns to 

duty. 

10. Remove safety boots and deposit in container 

with plastic liner. 

11. While still wearing face piece, remove back

pack and place on table. Disconnect hose from 

regulator valve. 

12. With the assistance of a helper, remove splash 

suit. Deposit in container with plastic liner. 

13. Wash inner gloves with decon solution. 

14. Rinse inner gloves with water. 

15. Remove face piece. Deposit in container with 

plastic liner. Avoid touching face with fingers. 

16. Remove inner gloves and deposit in lined 

container. 
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APPENDIX 5.5, Concluded 

MAXIMUM MEASURES FOR LEVEL B DECONTAMINATION 

Station 17: Inner Clothing 

Removal 

Station 18: Field Wash 

Station 19: Redress 

17. Remove inner C:lothing. Place in container with 

liner. Do not wear inner clothing away from the site, 

because there ia a possibility that small amounts 

of contaminants might have been transferred in 

removing the outer clothing~gill __ a~gr:_oss_alpha -----------
radiation survey, when applicable. 

18. Shower if highly toxic, skin-corrosive, or skin

absorbable materials are known or suspected to 

be present. Wash hands and face if shower is 

not available. 

19. Put on clean clothes. 

Sources: NIOSH, OSHA, USCG and EPA, October 1985. 

U.S. EPA, November 1984 . 
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APPENDIX 5.6 

MINIMUM MEASURES FOR LEVEL B DECONTAMINATION 

Station 1: 

Station 2: 

Station 3: 

Station 4: 

Station 5: 

Station 6: 

Station 7: 

Equipment Drop 

Outer Garment, 

Boots, and Gloves 

Wash and Rinse 

Outer Boot and 

Glove Removal 

Tank Change 

Boots, Gloves 

and Outer Garment 

Removal 

SCBA Removal 

Field Wash 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Deposit equipment used at the site (tools,sampling 

devices and containers, monitoring instruments, 

radios, and clipboards) on plastic drop 

cloths. 

Segregation at the drop reduces 

the probability of cross-contamination. During hot 

weather operations, a cool-down station may be set 

up within this area. 

Scrub outer boots, outer gloves, and chemical-resistant 

splash suit with decon solution or detergent water. 

Rinse off with water. 

Remove outer boots and gloves. Deposit in 

container with plastic liner. 

If worker leaves exclusive ~:one to change air 

tank, this is the last step in the 

decontamination procedure. The worker's air tank is 

exchanged. New outer gloves and boot covers are 

put on, and joints are taped. The worker returns to duty. 

Boots, chemical-resistant splash suit, and inner 

gloves removed and deposited in separate 

containers lined with plastic. 

SCBA backpack and face piece are removed. Avoid 

touching face with fingers. SCBA is deposited 

on plastic sheets. 

Hands and face are thoroughly washed. Shower as 

soon as possible. 

Sources: NIOSH, OSHA, USCG and EPA, October 1985. 

U.S. EPA, November 1984. 
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• STANDARD OPERATING PROCEDURE 1.15 

GUIDE TO MANAGEMENT OF INVESTIGATION-DERIVED MATERIAL 

l. PURPOSE 
--

The purpose of this standard operating procedure (SOP) is to provide general guidance and specific 
procedures for the management of investigation-derived material (IDM) at the U.S. Department of 
Energy's (DOE) Mound Plant in Ohio. This SOP describes the procedures used by the Environmental 
Restoration (ER) Program technical assistance contractors for the sampling of IDM, and provides 

~---------------------------guidance-on-the·sampling·and-disposition-of-IDM:-A-distus-sion on material segregation ana-drum reuse 

• 

is also included. Other procedures or requirements used by installation subcontractors must conform 
to this SOP. The disposal of hazardous, radioactive, or mixed JDM is covered under separate policies 
and procedures. 

2. DISCUSSION 

In general, IDM is material derived from environmental site investigation activities such as soil boring 
procedures, well construction and installation, aquifer testing, water quality sampling of wells, and 
decontamination of sampling and drilling equipment (rinsate). These materials arc potentially subject 
to various regulations governing storage and disposal. Mound Plant is a CERCLA Site, therefore, 
applicable or relevant and appropriate requirements (ARARs) must be followed. Also, the response 
is required to comply with the substantive requirements for permits, but is not required to obtain 
permits. Figure l is a decision tree illustrating the management of IDM. 

2.1. Sampling and Staging 

The IDM is sampled for analytical testing ami placed in labeled drums. Drums containing solid IDM, 
such as soil, are staged at the original sampling site, if possible, or moved to the Central Staging Area. 
All drums containing liquid I DM, such as purge water, arc moved to the Central Staging Area. The 
containerized IDM is held until results of the analytical testing arc used to classify the IDM and 
determine what actions arc to be followed. 

2.2. Classilication Criteria 

IDM can be classilicd as hazardous. radioactive, mixed, solid, or clean, depending on its characteristics. 
Each class is managed differently. Solid IDM that is not classified as ha7..ardous, radioactive, or mixed 
by the CERCLA, RCRA, and DOE criteria described below is handled as solid waste in accordance 
with State of Ohio Environmental Protection Agency (OEPA) regulations. 

Hazardous IDM is material exhibiting the characteristics of ignitability, corrosivity, reactivity, or toxicity 
as specified in 40 CFR 261, Subpart C, or mixtures of IDM and ha7..ardous wastes spccilically listed in 
40 CFR 261, Subpart D. 

Radioactive IDM is material containing concentrations of plutonium-23S and thorium-232 greater than 
25 picoCuries per gram (pCi/g) and 5 pCi/g, respectively. 

Mixed IDM is material that meets the dclinition of both hazardous and radioactive IDM. 

Solid I D M __ i~ l}laterial_that_cannoLbe_cJassified--as- hazardous,- radioaGtivc,-or- m ixcd,---yet-cxhibits---------
concentrations of identilied potential chemical contaminants above background levels. 

Clean IDM is material which contains identified potential chemical contaminants at concentrations less 
than background levels. 
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Generation of investigation· 
derived waste (lOW) 

Collect samples and submit 
for CERCLA/RCRA analyses 

Place excess waste in drums· 
and aHix appropnate labels 

Move all drums to 
central stagmg area 

Recetve analytt 

Dispose of both soil 
and water m an 

appropriate manner 

yes 

DOE Manager subm•ts 
letter to regulatory 

authon!les of mtent1on to 
d1spose of lOW soil at an 

on·SIIe dJSDOSal area ~ 

Regulatory agenaes 
approve disposal plan 

or do not respond 
within 14 days 

Daspose of soil 
at an on-site 
disposal area 

DOE Manager submits 
letter to regulatory 

aU1hori!les of intention to 
dispose of IDW soli at 

original work stte 

Regulatory agenaes 
approve disposal plan 

or do not respond 
within 14 days 

Spread soil at anginal 
work site consistent with 
OSWER 9345.3-02FS 

• Drums or other appropnate containers. 

yes Store soil at work Site 
and water at Central 

Stagtng Area 

DOE Manager submats 
letter to regulatory 

aU1horitles of intentiOn 
to dispose IDW on·stte. 

Letter indicates lOW 
water will be in 

Regulatory authorities 
approve mtent to 

discharge 

Mix IDW water \IIIith 
facility normal 

discharge water 

t.IND SOP 1.1 ~111 1-30-92 

Management of investigation-derived waste. 
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2.3. Actions 

Liquid IDM (purge water) that is nonhazardous will be added to Mound Plant normal discharge water 
and discharged through NPDES Outfall 001. 

IDM classified as clean may be moved to Mound Plant's IDM Area, yet to be approved and constructed. 
IDM classified as solid waste will be disposed of at an OEPA approved landfill (off site). 

IDM classified as hazardous, radioactive, or mixed will be disposed of or treated as dictated by federal 
and state regulations. There are currently (February 1993) only limited alternatives for mixed waste, 
so it would be held until alternatives could be evalu_ate.d_as_dit:.e.cte_d_b_y_CERCLA. ______________ _ 

3. PROCEDURES 

3.1. Associated Procedures 

Before every operation, SOPs 1.1 through 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, decontamination procedures, and documentation requirements. Procedures directly associated 
with this SOP arc listed below. 

SOP No. SOP Title 

1.1 General Instructions for Field Personnel 

1.3 Sample Control and Documentation 

1.5 Guide to the Handling, Packaging and Shirring of Samples 

1.6 General Equipment Decontamination 

3.2. Preparation 

3.2.1. Ollice 

A. Review tl1e Work Plan or Sampling and Analysis Plan, and SOPs listed in subsection 3.1. 

. B. Coordinate schedules/actions with the installation staff. 

C. Obtain appropriate permission for properly access. 

D. Determine that a suflicicnt number of drums and labeling materials arc available for the 
IDM. 

3.2.2. Dncumentation 

A. Obtain a logbook from the OA nfliccr. 

B. Obtain a suflicicnt number of the appropriate ER Program data collection forms. 
Consult Mound Plant OU-9 Quality Assurance Project Plan (OAPP) Table of Contents 
(DOE-1992). ----- --- - -- - --. ------- --------

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 and drum labels. 
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3.3. Operation 

The foUowing step-by-step procedure will ensure that all agreed-to practices are followed m the 
management of the IDM. 

3.3.1. Drum Labeling 

Drums will be marked with waterproof labels with the following information: 

• date material was placed in the drum; 

• source location ID (release site/well number (for decon water)); 

• medium (soil, water, or personal protective equipment); 

• statement to the effect: "Investigation-derived material from CERCLA Rl/FS; for more 
information contact subcontractor manager (name, phone number), EG&G Operable Unit 
Manager (name, phone number), or Monte Williams (x 4543)"; 

• FIDLER screening value; 

• head space analysis value, if applicable; and 

• sample numbers 

3.3.2. Soil 

A. Samples of soil cuttings will be collected at the work site, analy-.r.ed for radioactivity, and 
transmitted to the laboratory for CERCLA- and RCRA-type analyses. 

B. Remaining soil that is not sampled will be placed in labeled, open-top (removable lid), 
metal drums and held at either the original sampling site, if possible, or moved to the 
Central Staging Area, currently the Waste Oil Drumlield. 

C. Drum groups within the staging area will be placed on wooden pallets and covered with 
tarps to prevent weathering of the drums and protect label integrity. 

D. A sign posted within the.staging area will identify the drums as "Investigation-Derived 
rv1aterial"' and will include the same information described in Section 3.3.1. 

E. After receiving analytical results from the laboratory, l he I DM will be classified as solid, 
hazardous, radioactive, or mixed in accordance with OEPA regulations and RCRA, 
CERCLA. and DOE criteria. 

F. If the soil is uetermined to be solid, hazardous, or rauioactive, it will be disposed of or 
treated at an appropriate disposal or treatment facility. Mixed waste will be held for 
further evaluation of alternatives. 

G. Solid waste, other than soils, generated by the technical assistance contractor and· 
subcontractor(s) (e.g., wipes, protective clothing that is not LSA, visqueen, garbage) will 
be segregated and placed in a dumpster for off-site disposal. 

H. Bulk (large pieces) of asphalt or demolition material generated by breaking through 
pavement will be segregated and disposed of separately in an approved on-site area. 
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• 3.3.3. Water 

A. Samples of water produced at the work site will be collected, analyzed for radioactivity, 
and transmitted to the laboratory for CERCLA analyses. 

B. The remai!ling w_a~e~ ~hat !s not saiTipled will_ be_ placed in labeled, closed-top (non
. removable lid), polyethylene drums and held at the Central Staging Area, currently the 

Waste Oil Drumticld. 

C. Drum groups will be placed on wooden pallets and covered with tarps to prevent 
---------------weather-ing-of-the-drums-and-protect-label-integrity. 

• 

----

• 

D. A sign posted within each staging area will identify the drums as "Investigation-Derived 
Material" and will include the same information described in Section 3.3.1. 

E. After receiving analytical results from the laboratory, the IDM will be classified as 
nonhazardous, hazardous, radioactive, or mixed in accordance with OEPA regulations 
and RCRA, CERCLA, and DOE criteria. 

F. If the water is nonhazardous, the remedial project manager at DAO will submit a letter 
to the OEPA water quality branch indicating that the IDM water will be added to 
normal Mound Plant discharge and will be in compliance with NPDES limits. Analytical 
results will be included in the submission. A copy of this letter will be submitted to U.S. 
EPA by DAO. Upon approval from OEPA, the water will then be discharged through 
Mound Plant NPDES Outfall 001 and directed off site to the Great Miami River. DAO 
will simultaneously notify U.S. EPA of the intent to discharge . 

G. If the water is determined to be hazardous or radioactive, it will be disposed of or 
treated at an appropriate disposal or treatment facility. Mixed waste will be held for 
further evaluation of alternatives. 

H. Liquid waste generated by the technical assistance contractor and subcontractor(s) (e.g., 
motor oil, additives, detergent solutions) will be segregated and disposed of or recycled 
separately at an appropriate facility. 

3.3.4. Central Staging Area 

A. The Central Staging Area is currently the Waste Oil Drumficld. It will be used for: 

• purge water from wells; 

• soil that cannot be stored at the work site because it hinders Mound Plant 
operations; and 

• soil from areas off the site (e.g., the Miami-Eric Canal). 

B. The Waste Oil Drumficld will be used immediately with the knowledge that it is a 
potential release site and remedial activities arc in progress. Surface and subsurface 
samples obtained from the Waste Oil Drumfield will be analy1.cd for radioactivity and 

________ --~~'?'itte~~~~~~~~~~_!~r_C~_!{E~ ~-~~ses. ________________ _ 
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C. After results of surface and subsurface sampling and analysis are available, assuming 
that no remediation is required, the Waste Oil Drumfield will become a semi-permanent 
staging area for CERCLA wastes. It wiU be fenced and locked, with ER Program 
(EG&G and its contractors) to retain control of the area. It is presumed that at the 
conclusion of the ER Program, the area may need to be sampled again to verify that it 
was not contaminated by spills. 

3.3.5. Waste Segregation 

A. Waste Segregation will occur at a Central Staging Area. Drums presumed to contain 
radioactive soil (e.g., from Miami-Erie Canal) will be labeled as such and will be kept 
in a separate zone away from those presumed to contain hazardous waste. This is to 
prevent the accidental creation of mixed waste. 

B. When information is available indicating the nature of the contents, containers may be 
stored separately from other noncompatible materials which may interact with the waste 
in a hazardous manner. 

3.3.6. Orum Oatalmse 

A database will be created and maintained to track the drums and their contents for the duration of 
time that they contain IDM. The database will contain information described in Section 3.3.1 and 
include a timeline documenting waste management procedures. 

3.3.7. Orum Reuse 

A. Empty drums used to move solid, nonhazardous IDM to an off-site landfill will be 
rinsed of visible solid residue. Rinsate from these urums will be hanuleu in the same 
manner as the purge water as uescribeu in section 3.3.3. Empty drums used for 
nonhazardous liquid IDM that has been uisposed of into NPDES Outfall 001 are not 
cxpecteu to contain soliu resiuue and will not be rinsed. When these procedures are 
completeu, empty urums may then be reused for subsequent IDM generated by the ER 
Program (it is assumed that drums will be reused only within the ER Program). 

B. Drums that previously held low-specitic activity (LSA) waste anu have been emptieu into 
LSA containers will be markeu anu retained only for rauioactive soil that is unlikely to 
be hazaruous. 

C. IL is assumeu that drums containing IDM that is uetermined to he hazaruous will be 
useu to transrort the waste off site. 

3.4. Post Operation 

3.4.1. Documentation 

Complete logbook entries, verify the accuracy of entries, and sign/initial all pages. 

3.4.2. Office 

Deliver original forms and logbooks to the site manager for technical review. The site 
manager will review and sign the forms, and transmit them to the document control officer 
(copies to the tiles) for eventual delivery to the DOE. 
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STANDARD OPERATING PROCEDURE 2.1 

PRESAMPLE PURGING OF WELLS 

1. PURPOSE 

To identify well-purging procedures for evacuation of stagnant water from the 
well bore and its replacement by groundwater in sufficient quantities so that a 

-----watcr-sa·mplc-rcprcscmativc-of-tt1c-form3:tion of compfefion can 15c collectea-. ---------

2. DISCUSSION 

The choice of procedure and equipment for well evacuation depends on the Field 
Sampling Plan (FSP) or Work Plan (WP), the yield of the well, water depth, well 
size, and the type of water analysis. This procedure describes various methods for 
well evacuation. Collection and measurement of samples and the documentation 
of data should be performed as described in the associated procedures. 

Peristaltic Pump 

Using a peristaltic pump for well evacuation is particularly advantageous because 
the same system may be used for sample collection. In addition, the flow rate is 
easily controlled with a peristaltic pump. The pump can be used in wells of any 
diameter and nonplumb wells, and the pump is highly portable and readily 
available. However, peristaltic pumps can only be used in wells with a potentio
metric level less than 25 ft below the land surface. Additionally, low pumping 
rates make it difficult to evacuate the wcllborc in a reasonable amount of time. 
An electric power source is required, and there is a high likelihood of stripping 
the volatiles. 

Bladder Pump 

The bladder pump (Middelburg type or diaphragm) is a particularly good choice 
when the well depth is beyond the capability of the peristaltic pump. In addition, 
the relatively high pumping rate allows rapid well evacuation. Bladder pumps are 
portable, though the accessory equipment may be cumbersome. With deep purging, 
large volumes of gas and longer cycles arc required. Operating time and expense 
are increased as a result. 

For shallow, small-diameter wells with low yields, evacuation of the well by bailer 
is recommended. Bailers arc mechanically simple, lightweight and highly portable, 
constructed in many sizes, and require no external power source. Bailers are 
easily operated and cleaned and inexpensive. The primary disadvantage of bailers 
is their limited-volume purging capability, especially in deep wells where purging 
is labor and time consuming. Another disadvantage is that sampling personnel are 
directly exposed to contaminants. 
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Electric Submersible Pump 

The submersible pump is commonly used for purging deep, large-diameter wells 
requiring high pumping rates. The pump is portable and self-contained except 
when auxiliary power sources are employed. The primary disadvantage is that the 
pump can be difficult to decontaminate and transport. Other disadvantages are 
damage caused by dry pumping, damage to the gears (when the water contains 
high levels of suspended soils), and the high cost of these large-capacity pumps. 

Reciprocating Piston Submersible Pumps 

The reciprocating piston submersible pump is a portable system for purging wells 
with water depths up to 500 ft. These pumps develop high pumping rates and can 
be operated in 2-inch-diameter wells. The system is operated by compressed gas 
(air or nitrogen) and driven by an air motor. The pump is self -priming, and the 
gas that drives the pump does not contact the purged water. The pump is 
constructed from stainless steel and can be decontaminated easily. 

3. PROCEDURES 

3.1. Associated Procedures 

Before every operation, a review of the SOPs l.l-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 

1.6 

2.2 

2.3 

2.4 

2.5 

2.6 

3.1 

6.1 

6.2 
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3.2. Preparation 

3.2.1. Office 

6.3 Health and Safety Monitoring of Organic Vapors with 
a Flame Ionization Detector 

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. Have the site manager order the standard solutions for specific 
conductance and pH/alkalinity calibrations to be performed either before 
departing for the site or upon arrival at the site. 

F. Consult with the site manager about purging techniques and the disposal 
of purged water and other sampling expendables. 

G. Make arrangements to buy or lease an air compressor or bottled nitrogen. 

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. Field 

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 the wells, moving 
from the least contaminated to most contaminated. 

B. Decontaminate the purging pump or bailer before taking the first sample 
and between sampling intervals (see SOP 1.6, General Equipment 
Decontamination, and the FSP or WP).-

___________ -~--l·~·_Qp_eratiof! ________ _ 

• A. Record all calculations and field measurements according to SOP 2.2, 
Field Measurements on Ground and Surface Water Samples. 
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B. Calculate the amount of water m the well (casing or bore volume) with 
the formula shown below. 

(pi) X gallons per bore volume 
4 

where 

pi 3.1416 
d = inner diameter of well bore (ft) 

ht = depth of well from top of well casing (ft) 
h2 depth to water from top of casing (determined in field) 

(ft) 
bore volume = volume of water equivalent to the standing water in a 
well 

3.3.1. Peristaltic (Suction-Lift) Pumo 

The peristaltic pump is a ·Self -priming, low-volume pump consisting of a rotor and 
ball-bearing rollers. Tubing inserted around the pump rotor is squeezed by the 
rollers as the rotor revolves. One end of the precleaned tubing is placed into the 
well while the other end is connected to a flow-through bath. As the rotor 
revolves, water is drawn (up to one gallon per minute) from the well. 

For purging with a peristaltic pump, proceed as described below. 

l. Using clean equipment, determine the total depth of the well and water 
level with an electric sounder or steel tape (see SOP 3.1, Water Level 
Measurement). Calculate the fluid volume in the casing, using the casing 
volume or the bore volume (the FSP or WP may require considering the 
latter). 

2. Determine the depth from the casing top to the midpoint of the screen or 
well section open to aquifer. Consult the well completion and water level 
measurement records or sound for the bottom. 

3. If depth to midpoint of screen exceeds 25 ft, choose an alternate system. 

4. Lower intake into the well a short distance below the water level and 
begin water removal. Collect or dispose of the purged water in containers 
of the type speci(ied in the FSP or WP. Lower suction intake to maintain 
submergence and allow for successive purging of the water column. 

5. Monitor the air above the wellhead (as specified in SOP 6.1, Health and 
Safety Monitoring of Combustible Gas Levels; 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) to determine the potential for explosion, fire, and 
any toxic effect on workers. 
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• 
6. Record the amount of water purged and discharge rates. A calibrated 

bucket and stopwatch are most commonly used to obtain this 
measurement. 

7. Purge a minimum of three casing volumes and continue purging until the 
discharge parameters (pH, temperature, and specific conductance) 
stabilize. Stabilization of field parameters is defined as consecutive 
readings (taken with at least 0.5 casing volumes between readings) within 
±0.1 units for pH, ±1 degree for temperature, and ±lO percent for 
conductivity. It should be realized that groundwater from some wells 
may not readily stabilize, either due to effects of improp'=-'e.._,r:___.;.w;_;e::...:l:.=..l _____ _ 

-------~-------=c;;-;o~n;;-;s;;-.tc::r-;-;u-;;c•tion or the presence of contaminants. In these instances, a 

• 

• 

maximum of 10 casing volumes will be removed before sampling, and the 
lack of stabilization of parameters should be noted in the comments field 
of the appropriate field forms. 

8. After pumping, monitor the water level recovery. The recovery rate may 
be useful in determining the sample rate. 

9. Decontaminate the tubing and fittings according to SOP 1.6, General 
Equipment Decontamination. 

3.3.2. Bladder (Gas-Ooerated. Squeeze-Tyoe) Pump 

Bladder pumps consist of a membrane enclosed in stainless steel housing. Water 
enters the membrane through a lower check valve; compressed gas is injected into 
the cavity between the housing and bladder. Water is transported through an 
upper check valve and into a discharge line. The process is repeated to cycle the 
water to the surface and into the flow-through bath. 

For purging with a bladder pump, proceed as described below. 

I. Using decontaminated equipment, determine the total depth of the well 
and the water level with an electronic level indicator (see SOP 3.1, Water 
Level Measurement). Then calculate the fluid volume in the well casing 
(either casing or bore volume). 

1. Determine the depth from the casing top to the midpoint of the screen or 
well section open to aquifer (consult well completion and water level 
measurement records). If two or more screen sections arc present, de
termine at which section to set intake and note in logbook. 

3. Lower pump assembly into the well until the pump is ncar the middle of 
the screened interval. 

4. Attach compressed gas and discharge Jines. Adjust cycle. 

5. Begin water removal; collect or dispose of the purged water in containers 
of the type specified in the FSP or WP. 

6. Monitor the air above the wellhead accordin_g_tQ_!.he! _FSP_o_I _W:I:l _ _t_o _________ _ 
dete-rmine the -potenti-al -for- fir-e, c-;.-PJD;ion, and any toxic effect on 
workers. 
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7. Measure the rate of discharge frequently (every two gallons). A 
calibrated bucket and stopwatch are commonly used to obtain this 
measurement. 

8. Purge a minimum of three casing volumes and continue purging until the 
discharge parameters (pH, temperature, and specific conductance) 
stabilize. Stabilization of field parameters is defined as consecutive 
readings (taken with at least 0.5 casing volumes between readings) within 
±0.1 units for pH, ±l degree for temperature, and ±10 percent for 
conductivity. It should be realized that groundwater from some wells 
may not readily stabilize, either due to effects of improper well 
construction or the presence of contaminants. In these instances, a 
maximum of 10 casing volumes will be removed before sampling, and the 
lack of stabilization of parameters should be noted in the comments field 
of the appropriate field forms. 

9. After pumping, monitor the water level recovery. The recovery rate rna y 
be useful in determining the sample rate. 

10. Decontaminate the pump assembly (see SOP 1.6, General Equipment 
Decontamination). 

3.3.3. Bailer 

Water is removed from the bore by a vessel of known volume. The vessel fills 
with water, and the unit is retrieved with a line or rope. 

For purging with a bailer, proceed as described below. 

I. Using decontaminated equipment, determine the total depth of the well 
and the water level with an electric sounder or steel tape (see SOP 3.1, 
Water Level Measurement). Then calculate the fluid volume in the well 
casing (either casing or bore volume). If considering the amount of water 
in the well casing and the filter pack is required, consult the FSP or WP 
for the appropriate calculations. 

2. Lower the bailer into the well and begin water removal. Collect or 
iispose of purged water in containers of the type specified in the FSP or 
WP. 

3. The air above the wellhead must be monitored (as specified by SOP 6.1; 
Health and Safety Monitoring of Combustible Gas Levels; 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) to determine the potential for 
explosion, fire, and any toxic effect on workers. 

4. Record the amount of water purged and discharge rates frequently (every 
two gallons). A calibrated bucket and stopwatch arc commonly used to 
obtain this measurement. 

5. Purge a minimum of three casing volumes and continue purging until the 
discharge parameters (pH, temperature, and specific conductance) 
stabilize. Stabilization of field parameters is defined as consecutive 

Mound Plant ER Prog-nun SOP• 

Draft 

Reviaion 1 

March 1992 

SOP 2.1 

Page 6 

• 

• 

• 



• 

• 

• 

readings (taken with at least 0.5 casing volumes between readings) within 
±0.1 units for pH, ±I degree for temperature, and ±10 percent for 
conductivity. It should be realized that groundwater from some wells 
may not readily stabilize, either due to effects of improper well 
construction or the presence of contaminants. In these instances. a 
maximum of 10 casing volumes will be removed before sampling, and the 
lack of stabilization of parameters should be noted in the comments field 
of the appropriate field forms. 

6. Once the wefl has been bailed, monitor the water level recovery. The 
recovery rate may be useful in determining the sampling,_r:...:a::..:t~e:..:.· ____________ _ 

7. Decontaminate the bailer (see SOP 1.6, General Equipment 
Decontamination). 

3.3.4. Electric and ReciProcating Piston Submersible Pumps 

The pump assembly is suspended from the discharge tubing and submerged in the 
well. Water is transported through the discharge tube to the surface by 
centrifugal or piston action. A portable generator (or battery) is used to provide a 
power source for the electric pump and a winch in some cases. A portable air 
compressor is used to drive the piston-type pump. 

For purging with a submersible pump, proceed as described below. 

I. Purge the well as prescribed in steps l-3 and 5-9 in method 3.3.1. 

2. Decontaminate the pump assembly (see SOP 1.6, General Equipment 
Decontamination). 

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 specified in the FSP or WP. 

3.4.2. Documentation 

A. Record cleanup procedures and any uncompleted work (like site 
restoration or incomplete purging) 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 
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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 
equipment manager and report incidents of malfunction or damage. 

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. 

Korte, N., and P. Kearl. I 984. "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. 

Morrison, R.D. 1983. 
Equipment and 
Evanston, Illinois. 

5. APPENDIX 

"Ground Water Monitoring Technology, 
Applications." TIMCO Manufacturing, 

5.1. Equipment and Supplies Checklist 
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APPENDIX 5.1 

EQUIPMENT AND SUPPLIES CHECKLIST 

Purging pump or bailer 

Water level sounding device 

Calculator 

Conductivity meter 

pH meter 

Digital titration kit 

Calibration solutions 

Air compressor or bottled nitrogen 
(as needed) 
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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, 
----------=-te=-=m=pera_t_ure,_ej_e_c_trical_c_o.nd.uc_tiy.ity.,_alkalinity,_dissoLv.ed_ox.y.gen,_r.edox_potentiaL}-----

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 at the site. In addition, the values of pH, specific conduc
tance, 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. 

l.l 

1.6 

2.1 

2.4 
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2.5 

2.6 

Sampling Monitoring Wells with a Submersible Pump 

Sampling Monitoring Wells with a Peristaltic Pump 

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. 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. Ensure that there are 
sufficient quantities of reagents, solutions, and filters. 

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. 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. Re!::ord results of the equipment check in the logbook. 

C. Obtain a sufficient number of the appropriate ER Program data 
collection forms (sec INDEX TO SOPs). 

D. Consult the ER Program data administrator for a current list of 
information management codes, location IDs, and sample numbers used m 
the completion of data forms. 

3.2.3. Field 

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, 
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B. 

c. 

D. 

moving from the least contaminated well to the well with the highest 
level of contamination. 

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 that a 
flow-through bath cannot be used if a bailer is being used for the water 
sampling. 

Decontaminate all sampling equipment before taking the first sample and 
b.e.t~een __ sampli ng __ i n ter_va ls-(see-S0~--1-.6,-General-Eq ui pment 
Decontamination, and the FSP or WP). Rinse pH and conductivity probes 
with distilled water between measurements. Collect all decontamination 
solutions and rinsate liquids in a container or drum and dispose of them 
at 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 ft 
from the nearest well. 

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. Determining pH 

A. 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 solu
tions 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-through 
bath is not being used, pour an aliquot of the water into a beaker and 
immerse the probe in the beaker. 

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 pat completely dry with a clean 
tissue before putting it in a calibrating solution. Avoid rubbing the 
probe, which may cause a static charge that will disrupt measurements. 

D. Standardize the meter immediately before taking the measurement. The 
calibrating solutions must bracket the sample--either pH 7.0 and pH 4.0 or 
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pH 7.0 and pH I 0.0. 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. 

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 drift has ceased, whichever is 
sooner. If a bath is not being used, place the probe into a beaker 
containing an aliquot of water. Record the measurement as described. 

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 direct sunlight because the water can heat up quickly at low discharge 
rates. 

3.3.2. Measurine Temoerature 

A. Use a Celsius thermometer to measure the temperature in a small Teflon 
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. Measuring Electrical Conducth·ity 

A. Use three KCl solutions of known concentrations (approximately 500, 
1000, and 1500 pmhos, depending on vendor availability); these concentra
tions must bracket 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 
25°C and recorded from a laboratory-grade thermometer. 

B. Cool one KCl known solution to 0°C. Then record electrical conductivity 
measurements as the temperature of the KCl solution is warmed to 25°C. 
During this calibration procedure, also record the temperature scale of the 
Ec meter to confirm the accuracy of the Ec meter thermometer to the 
known accuracy of the laboratory-grade thermometer. 
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• C. Calibrate the conductivity meter with at least three standard KCI solu
tions, the extremes of which bracket the anticipated conductivity of the 
samples. Perform this calibration at least before and after sampling. 
Keep a record of each calibration and record the temperature of each 
calibrating solution. 

D. Clean the probe and cable with distilled water and clean tissues. 

E. Measure conductivity in a Teflon or plastic bottle. Record conductivity 
periodically (after every two gallons) throughout the time of pumping. 

____________ ____,R-=ecJ>rd_the_p_osi_tion_oJ_each_setting_on_the_meter. _________________ _ 

• 

• 

NOTE: Rinse the probe in distilled water and dry it completely before 
putting it in a calibration solution. 

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 ncar a solid object. 

3.3.4. Alkalinity 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 at 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 10%, 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. 

A. 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. 

B. Rinse the titration flask and the volumetric flask with distilled water, 
followed by raw sample. Remove droplets of water by vigorous shaking. 

Mound Plant ER Program SOPs 

Draft 

Revision 2 

March 1992 

SOP 2.2 

Page 5 



C. Measure 100 ml of fresh, unfiltered sample in the volumetric flask and 
pour it into the titration flask with as little agitation as possible. 

D. Rinse the pH electrode, pat it dry, and put it into the titration flask. 

E. 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. 

F. 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). 

G. Rinse all glassware with distilled water. 

3.3.5. Measuring Dissolved Oxygen 

A. Connect the YSI 5739 probe to the YSI Model 50B Dissolved Oxygen 
meter. Place probe in calibration bottle containing a moist sponge. Allow 
the temperature to equilibrate (3-5 minutes). 

B. Set function switch to "0 C". From the solubility of oxygen chart (Table I 
on back of meter) find the mg/L value for the temperature indicated on 
the display. 

C. To determine the calibration value, multiply the value in mg/L found in 
step B. by .97 (the value in .97 is from Table II on back of meter using an 
elevation of 841' for Mound Plant). 

D. Set function switch to "mg/L CAL". Using the keys beneath the digit 
positions in the display, set the calibration value determined in step C. 
Set function switch to "mg/L". The display will show "CAL", then the 
calibration value entered will appear. Observe the reading for stability 
for two or three minutes. 

E. Place probe in sample. Set function switch to "mg/L". Allow 3-5 minutes 
for the probe to come to temperature equilibrium with the sample. Begin 
::tirring and observe the reading when the display has stabilized. 

F. Record observed reading in the comment section of the field form 
(Appendix. 5.2 or 5.3). 

G. When storing probe, keep in humid environment to prevent drying out. 

3.3.6. Measuring Oxidation-Reduction Potential 

A Hach One Portable pH Meter may be used to measure oxidation-reduction 
potential with the proper electrode (Hach OPR Electrode). First the meter must be 
zeroed for millivolt measurements. 

A. With meter turned off, insert a paper clip into the BNC connector to 
eiectrically short the circuit. 
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• B. Press and hold the button labeled "mY", simultaneously press and release 
button labeled"!" then release "mY" button. The mv indicator will light, 
and after 10 seconds, the meter will read 0.0 mY+.2 mY. Remove paper 
clip and attach OPR electrode. 

C. Y erify the electrode response by measuring the oxidation-reduction 
potential o( a prepared solution. No calibration can be done with this 
meter, if electrode is not reading correct value, replace it with a new one. 

Note: Calibration solution preparation is given in manual for Hach OPR 
----~------------------Electrode.-------------------------------------------------------------------

• 

• 

D. Record observed reading in the comment section of the field form 
(Appendix 5.2 or 5.3). 

3.4. Postoperatioo 

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. 

C. Make sure all survey or sampling locations are properly staked and the 
location ID is readily visible on the location stake. 

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. 

---- ----3A.3.--~ 

A. Deliver original forms and logbooks to the site manager for technical 
rev1.ew. He/she will review, sign forms, and transmit to the document 
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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. 

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 icc water 

Temperature agrees with lab thermometer 

KCl solutions 

Filters and tubing 

Flow-through bath 

___ -_-_---Tef-lon-or-plast-ic-bucket---

Teflon or plastic bottle 
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APPENDIX 5.1, Continued 

EQUIPMENT AND SUPPLIES CHECKLIST 

Titration flask 

Volumetric flask 

YSI Model 50B dissolved oxygen meter 

YSI 5739 dissolved oxygen probe 

YSI 5740 detachable cable 

Calibration bottle and sponge 

Beaker 

Stirrer 

Hach One Portable pH meter (for redox measurements) 

No. I steel paper clips 

Hach ORP electrode 

Prepared solution: 

10 mL ION H2S04 + 90 mL deionized/ 
distilled H20 + 2.000g Fe (NH4h (SO,.h 

Mound Plane ER Prouam SOPs 
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APPENDIX 5.2 

SURFACE WATER QUALITY SAMPLING RECORD 

SURFACE WATER QUALITY SAMPIJNG RECORD 

PAGE __ OF __ 
FACIUTY CODE 

LOCAllON ID LOT CONTROL NO 

SAt.APLE ID SAt.APLE "TYPE 

LOG DATE ACCEPTANCE CODE 

ANALYTlCAL LAB CODE LOGGER CODE 

SAMPUNG PERIOD: START COMPLETE 

SMIPUNG METHOD DATE SENT 

COMMENTS 

--

PAA.AJ.AETER MEASUREMENTS: 

POTENTIAL OF HYDROGEN pH s.u. 

SPECIFIC CONDUCTANCE Ec umhos/cm 

REDOX POTENTlAL Eh mvolts 

TEMPERATURE TMP •c 

AU<AUNrTY (CoC03 ) AU< mg/1 

DISSOLVED OXYGEN DO mg/1 

ICCEPfNfCE. COOES: ~A&.E R~ lHJNACaPTA81..£ N-NOT DETUUNm 

SAMPLE TYPES: 

F - F1fll) R- REPUCATE 
K- KNOWN A - ACID BlAHK 

CXU'l[Tf IICUIIJI CIIITA Pal Dllll'r tml '!Ill 
- --.oll1- (1/11}---- --- ----·-· 
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Draft 

i SAUPUNG t.lETHODS: 

i G- GRAB 
I 

PP - PERISTAUC PUioiP I 
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APPENDIX 5.2, Continued 

SURFACE WATER QUAUTY SAMPUNG RECORD 

FACIUTY CODE ________ _ 

LOCA110N 10 ----------

SAMPLING INFORMATION 

WITHDRAWAL METHOD 

FILTER SIZE __________ _ 

PAGE __ Or 

LOG DATE ----------

THERMOMETER ID ---------

Ec METER ID ----------

pH METER ID -----------
PUMP ID ___________ __ 

ALKALINITY KIT ID --------

FIELD REP -----------

INSTRUMENT(S) USED 

CALIBRATION INFORMATION 

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 1 0, INSTRUMENT READING ----------

Eh OF CALIBRATION SOLUTION -------------------

Eh READING IN CALIBRATION SOLUTION AFTER INSTRUMENT MEASUREMENT -----

TEMP. OF CALIBRATION SOLUTION ( °C) -----------------

SHIPPING INFORMATION 

LAB(S) SHIPPED TO: 

DATE(S) SHIPPED: 

METHOD OF SHIPMENT: 

COMMENTS __________________________ _ 

COWPl£1! I!OLD£D ~T4 FOR f)(!!!'( IHl'O TUoiS 
WQD-007 (1/511) 
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APPENDIX 5.2, Continued 

SURFACE WATER QUALITY SAMPUNG RECORD 

PAGE __ OF __ 

FACIUTY CODE -----

-L:.OCATION-10 ===.:..::===== 
LOG DATE-------

pH 

X1 - X2 
ERROR AT 4.50: ---

X5 
8.90 
8.60 

X 100=__% 

1st=-" 

2nd=_% 

pH CHECK AFTER TITRATION 

7.00 =-----

4.00 =-----

-.., 
0 
(.) 
c 

(.) 

.:::::. 
Cl 
E -

2 3 

Mound Plant ER Proanuu SOPa 
Draft 

4 5 6 7 

pH 

8.30 
8.05 
7.80 
7.50 
6.50 
5.70 
5.10 
4.80 
4.50 
4.25 
4.00 

I 

Reviaion 2 

March 1992 

_____ ALKALINITY_~~ ! 
(mg/1 Co C03 ) i 

~ 

1st 2nd 3rd 

i I 

I 
I 

! i l 

! 
I i 
I 

i I 

1' 
I 

T 

I 

I 

8 9 10 11 12 
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APPENDIX 5.2, Concluded 

SURFACE WATER QUAUTY SAMPUNG RECORD 

FACIUTY CODE PAGE __ OF' __ 

LOCAllON 10 LOG DATE 

SAMPLE I TEST ! pH I ALKALINITY {mg/1 CaC~ ) UNCERTAINTY 
10 I KrT 10 I (S.U.) ' TRUE VALUE FIELD VALUE (") 

i I ' I 
' 

; I 

! ! ' : I i ; l 

! I ' I ' i I 

! 
' 

i I 

: ~ i I 
I i I 

j i : 
I i I I i 
I 

I ' 
! I i 
' I i I 

i ! I 
I 

' ' ' I ! --

' I 

I i 

i ! I I 

! 
I I 

i 
i 

i 

I 
I 

i 

COMMENTS 

IICCEJI"''ANCE ccas: lr-NXD'fNU It-~ u-UtW:CEPI'AIU N-HO'I' DEliJUNED 
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APPENDIX 5.3 

GROUNDWATER QUALITY SAMPLING RECORD 

GROUNDWATER QUAU1Y SAMPUNG RECORD 
?AGE_ OF"-

F'ACIUTY CODE LOT CONTROL NO 
LOCAnON 10 SAMPLE TYPE 

-~~-. ---- -- SAJ.ipl.£10~ 
ACCEPTA.Nl::E~C()DE 

----------- --- -

LOG DAlE LOGGER CODE 

NW.YnCAL LAB COD£ 

INITIAL GROUNDWATER DEPTH (F"T) SAMPLE OE?TH (F"T) 

SAMPUNG PERIOD: START COMPLET::: 

SAMPUNG METHOD DATE SENT 

COMMENTS 

F1NAL PAAAMETER t.IEASUREMENTS: 
POTENTIAL OF" HYDROGEN pH s.u. 
SPECIFIC CONDUCTANCE Ec: umnos/c:m 
REDOX POTENTIAL Eh mvolts 

TEMPERATURE TMP •c -ALKAUNnY (CoCO;,) AU< mg/1 
'· 

DISSOLVED OXYGEN DO mg/1 .. 

TIME I TOTAL VOLUME 
H I Ec: TEMP ! WITHDRAWN COMMENTS 

I (GAI.S) (ao .. Voll.rme) 
P I (umhos/c:m) (•c) I 

i o.o 0.0 -! -- -- START PUWPINC 

I I I I 

! 
I I 
i 

I . 
! 
I i 
I .. 

' 
j I I I 

I 

I I I ' 
l I 
ACCEPTANCE COD£S: A-ACCU'TAII.£ R~ U-UNN:X:a'TAII.£ N-HOT' otm!VINEI) 

SAMPUNG METHODS: SAMPLE TYPES: 1 

F - FIELD R - REPI.ICATE I G- GRAS SL - SUcnoN UFT P\JYP BP - BLADDER PUYP 

K - KNOWN A - ACID BI..NIK 
- - " - ·-

Mound Plant ER Pro,ram SOP1 
Draft 

B- BAILER 

-~p - PERISTAUC PUI.IP 

Revilion 2 
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SP - SUBYERS18LE PUYP 
AI. - AIR-UFT SAioiPLER 

0 - OTHER (SPECIFY) 
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APPENDIX 5.3, Continued 

GROUNDWATER QUALITY SAMPUNG RECORD 
?AGE _OF_ 

F'ACIU1Y CODE----------
LOCAllON ID LOG DATE-------

I TOTAL VOLUME I I ' 
TIME j WITHDRAWN pH Ec TEMP ! I i (~l 

1

_ ~-> i I (umhos/cm)! ('C l i 

I i I I i ) 1 

I 

i 
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Draft 
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! 
I 
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• APPENDIX 5.3, Continued 

GROUNDWATER OUAUTY SAMPUNG RECORD 
PAGE_ ~F-

FACILJ'T"( CODE -----------

LOCATION ID --------- LOG DATE -·----------

------~----1-- ----1-BORE.VOL-CALCULATION-(GAL.);,--------------·····----····----- ~-

• 

• 

1 d2~ . I 4 (h, - hz) X 7.48 j 

DEPTH OF WEll. (h 2 ) (FT) ----

DEPTH TO WATER (h 1) (FT) -----

WEU.D~~(~) ___________ _ 

ONE BORE VOLUME (GAL)-----

SCREENED INTERVAl (FT) -----

F'IEI..D REP----------
INSTRUMENT(S) USED ______ _ 

CAUBRATION INFORMATION 

SAMPUNG INFORMATION 

WITHDRAWAl METHOD-----

FlLTER SIZE--------

THERMOM~ ID --------

Ec M~ ID-----------

pH METER ID --------

PUMPID-------------

Al...KAUNITY KIT ID ------------

DATE/TIME OF LAST Ec CAUBRATION --------------·--

Tit.tE OF pH CAUBRATION --------------------

.FOR STANDARD SOLUTION pH 7. INSTRUMENT READING---------

FOR STANDARD SOLUTION pH 4, INSTRUMENT READING ---------

FOR STANDARD SOLUTION pH 10, INSTRUMENT READING---------

Eh OF CAUBRATION SOLUTION ----------------

Eh READING IN CAIJBRATION SOLUTION AFTER MEASUREMENT -·-------

T'EJ.4P OF CAUBRATION SOLUTION (° C)---------------

SHIPPING INFORMATION 

LAB(S) SHIPPED TO: 

DATE(S) SHIPPED: 

t.IETHOD OF SHIPMENT: 

COMME~ -------~---------------------

Mound Plan' ER Program SOPa 
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APPENDIX 5.3, Concluded 

GROUNDWATER QUALITY SAMPUNG RECORD 

FACILIIY CODE ------

L.OCATlON 10 ---------
~DATE ___________ _ 

ERROR AT 4.50: ! Xl - x2 I 
I X 100•_% I . xs l 

1st •----" 

INITlAL pH----

pH CHECK AFTER TITRATION 

1.00•----

4.00·----

2 

Mound Pial ER Prosram SOPa 
Draft 

3 4 

. ' . . 

' . 
5 6 

Beviaion 2 
March 1992 

pH 

8.90 
8.60 
8.30 
8.05 
7.80 
7.50 
6.50 
5.70 
5.10 
4.80 
4.50 
4.25 
4.00 

': .. 

7 

pH 

8 

1st 

I 
I 

; 

I' 

9 

PAGE_ Or_ 

ALKALINITY 
(mg/1 Co CO 3) 

2nd 3rd 

----------
1 

I. 

.... • I . 
l. 

' I 

,,~. 

• I I ! i._' 

10 11 

. ~-r-

'' '. 

12 
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APPENDIX 5.4 

STANDARD ELECTRICAL CONDUCTIVITY FORM 

STANDARD ELECTRICAL CONDUCTIVITY DATA 

FACIUTY CODE LOG DATE 

LOGGER CODE AC~EeJ~NCE_CODE_ 

MANUFACTURER/Ec MITER ID 

ELECTRICAL CONDUCTTVTiY OF I KNOWN SOLUTIONS AT 25 ° C: 

KNOWN (mg/1 KCI) Ec (meter) I 

I Ec I 
TEMPERATURE (°C) TEMPERATURE (°C) 
(LAB THERMOMITER) (Ec MITER) 

i 0 

I I 1 

I I 2 -
I ' 3 I .. 

I I 4 I 
! I 5 I 
I i 6 i 
I I 7 

I ! 8 I 

l i 9 I I 
I 

i 10 l I 

I I 11 I 

i I 12 I 
' 

i ! 13 i 
i ! 14 

I ! 15 

I I 16 I 
\ I 17 I 
! i 18 i 
i I 19 
l I 20 I ' ' 
I I 21 ! 
I i 22 I 

I I 23 I 
I I 24 I I 

i I 25 I 

COMMENTS 

. 1- . _ .loCCEPTANCE .QOOES: A-.-.ccEPTA81.£ -R-REc::c:lHIWSSNa-u-tJHACa:PfABU:· ·N-HOT ·D€TIJMNm-

Mound Plant ER Program SOPs 
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i 
' I 

I 

i 

! 
: 

! 
I 

I 

! 
I 

I 

! 
I 

! 

i 
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APPENDIX 5.5 

STANDARD ALKALINITY TEST RECORD 

STANDARD AU<AUNllY TEST RECORD 

FACIUTY CODE 

FJELD REP 

ALKAUN11Y TEST KIT: 

MANUFACTURER 

pH METER: 

MANUFACTURER 

LAB STANDARD ! 
CODE SOLU110N ID i 

! 

' 

' 
I 

i 

COMMENTS 

!XIW'\rrt: ICIUIID IW'A POll IHIWI' llftl lM 
W-I:JI (2/11) 

Mound PlantER Program SOPa 

Draft 

I 
I 

i 
' I 
' I 

I 

I 

LOG DATE 

AL.KAUNI1Y TEST KIT lD 

SERIAL NO 

KNOWN VALUE 
(mg/1 CaC03} 

-

Reviaion 2 

March 1992 

I 
' 
! 
i 

' 

' 

i 

ALKALINI1Y TEST VALUES 
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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 

--------~ini t_i_aUb._e_<~Jta_I!g=e.,___ ___ _ 

• 

• 

SURFACE WATER QUALITY SAMPLING RECORD 

I. 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 sequentiaJly 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 arc listed below. 

D--Duplicate 
R--Replicate 
S--Sp ike 
K--Known 

F--Ficld 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 
___ compan.y responsiblc_(oL collecting_the inCormation _.-ecor_de_d_ on__tb._e ________ _ 

form . 
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APPENDIX 5.6, Continued 

I 0. 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 

Conventional Time 

1:00 a.m. 
12:00 Noon 
1:00 p.m. 
2:00p.m. 
3:00p.m. 
4:00p.m. 
5:00p.m. 
6:00p.m. 
7:00 p.m. 
8:00p.m. 
9:00p.m. 

10:00 p.m. 
11:00 p.m. 
12:00 Midnight 

24-Hour Time 

1:00 
12:00 
13:00 
14:00 
15:00 
16:00 
17:00 
18:00 
19:00 
20:00 
21:00 
22:00 
23:00 
24:00 

II. 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--Composite 
G--Grab 
R--Random 
S--Systema tic 

AL--Air Lift Sampler 
BP--Biadder 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 00-MMM
yy (0 1-J AN-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 at the time the sample is collected. 

a. Potential of Hydrogen--the pH of the water sample in S.U. units 
at the time of collection. 
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APPENDIX 5.6, Continued 

b. Specific Conductance--The specific conductance of the water 
sample in micromhosjcm (mhos/em) at the time of collection. 

c. Redox Potential--The redox potential of the water sample m 
millivolts (mY) at the time of collection. 

d. Temperature--The temperature of the water sample in degrees 
Celsius (0 C) at the time of collection. 

e. Alkalinity (CaCOs)--The alkalinity of the water sample m 
milligrams per liter (mgjliter) at the time of collection. 

f. Dissolved Oxygen--The dissolved oxygen content of the water 
sample in milligrams per liter (mgjliter) at the time of collection. 

15. 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. 

16. Location ID. Four-character code assigned sequentially to each 
borehole, test pit, or surface location where chemical, biological, 
radiological, and other measurements are taken. 

17. Log Date. The date the information recorded on the form was 
obtained in the format DD-MMM-YY (01-JAN-88). 

I 8. Withdrawal Method. The sampling device used to collect the surface 
water sample. 

19. Filter Size. Size of filter in use. 

20. Thermometer ID. The identification of the thermometer used. 

21. Ec Meter ID. The control number and manufacturer of the meter 
used to measure the specific conductance of samples or calibration 
solutions. 

22. pH Meter ID. The control number and manufacturer of the meter 
used to measure the pH of samples of standard solutions. 

23. Pump ID. Identification of the pump in use. 

24. Alkalinity Kit ID-identification and model or serial number of the 
alkalinity kit used. 

25. Field Rep. Name of the field representative. 

_________ 2_6. Instruments Used. ___ The __ ty_pes __ oL_instruments __ used _ _to_o_b_tain__ _ _____ _ 
measurements, monitor air quality, or facilitate the collection of a 
sample or test performance. 

Mound Plan~ ER Program SOPa 

Dran 

SOP 2.2 

Page 23 



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 I 0.0. 

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 (0 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 (0 1-JAN-88). 

32. Error at 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 at 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 xl 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 10%, no further runs 
are necessary. If the calculated error is greater than 10%, a third test 
must be run. After the third test, the field sampler should use 
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• APPENDIX 5.6, Continued 

his/her judgement to recalculate the error using the value from the 
third test. 

33. Alkalinity (mg// CaC03). The alkalinity of th-e water sample in 
milligrams per liter (mg/liter) at different values of pH during 
titration. 

___________ 3A._Eacility_Co_de._Eiy_e_:_charac_ter_code_ab_br_exiating_the_(acility_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-MMM-YY (01-JAN-88). 

37. Sample 10. 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 at 
the time of collection. 

40. Alkalinity (CaCOs). Enter the field alkalinity of the water sample in 
milligrams per liter (mg/liter) at 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. 

43. Uncertainty (%) = (IOO) • (Field Value - True Value) 
True Value 

44. Comments. Any additional information . 
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APPENDIX 5.6, Continued 

GROUNDWATER QUALITY SAMPLING RECORD 

I. 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--Duplicate 
R--Replicate 
S--Sp ike 
K--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 at 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 

Start--the time that collection of water sample begins. 

Complete--the time that collection of water sample ends. 

Conversion Table 

Conventional Time 

1:00 a.m. 
12:00 Noon 
1:00 p.m. 
2:00 p.m. 
3:00p.m. 
4:00p.m. 
5:00p.m. 
6:00p.m. 
7:00p.m. 
8:00p.m. 
9:00p.m. 

10:00 p.m. 
11:00 p.m. 
12:00 Midnight 

24-Hour Time 

1:00 
12:00 
13:00 
14:00 
15:00 
16:00 
17:00 
18:00 
19:00 
20:00 
21:00 
22:00 
23:00 
24:00 

13. 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--Composite 
G·-Grab 
R--Random 
S--Systema tic 

AL--Air Lift Sampler 
BP--Bladder Pump 
PP--Peristaltic Pump 
SL--Suction Lift Pump 
SP--Submersible Pump 

14. 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). 

15. Comments. Includes preservation method, acidified or nonacidified, 
type of acid (if acid was used to preserve water sample), and any 
additional information. 

16. 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 
at the time of collection. 

b .. -~R~ific __ con~u_cta_!lce. The specific conductance of the water 
sample in micro;hos/cm (mhOS/COl) -ai-th-e -time of -C-OifCCtion~- - ----
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APPENDIX 5.6, Continued 

c. Redox Potential. The redox potential of the water sample in 
millivolts (mY) at the time of collection. 

d. Temperature. The temperature of the water sample in degrees 
Celsius (0 C) at the time of collection. 

e. Alkalinity (CaC03). 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. 

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 at 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/em). 

e. Temp (°C). The temperature of the water sampled during the 
purging process. 

f. Comments. Includes preservation method, acidified or 
nonacidified, 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 (h,}. 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 (ht). 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 aeptti-to-water to ftie nearest tenfhofafoot. 

• 

• 

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. Identification and model or serial number of the alkalinity 
kit used. 

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 wiff be rec-orded.- - ---- - ----- - -·- --- -~ -- - --- ---- ---------
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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 I 0.0. 

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 (0 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-MMM-YY (01-JAN-88). 

40. Error at 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 at pH = 4.50 for test number one (xI) is subtracted from 
alkalinity determined in test number two (x2), and the result is 
divided by sx (the value of xI 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 10%, no further runs 
are necessary. If the calculated error is greater than 10%, 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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41. Alkalinity (mg// CaCOs). The alkalinity of the water sample in 
milligrams per liter (mg/liter) at different pH values during titration . 
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APPENDIX 5.6, Continued 

STANDARD ELECTRICAL CONDUCTIVITY FORM 

I. 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 10. The control number and manufacturer of the meter 
used to measure the specific conductance of samples or calibration 
solutions. 

4. Log Date. The qate 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. 

7. Ec. The specific conductance of the water sample in micromhos/cm 
(mhos/em) at the time of collection. 

8. Temperature (°C). The temperature of the water sample in degrees 
Celsius (0 C) at the time of collection. 

9. Comments. Any other information. 
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2. 

3. 

4. 

5. 

6. 

APPENDIX 5.6, Concluded 

STANDARD ALKALINITY TEST RECORD 

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-MMM-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. The control number and manufacturer of the meter 
used to measure the pH of samples of standard solutions. 

7. Lab Code. A three-character code identifying the company 
responsible for preparing the standard solution . 

8. Standard Solution 10. 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. 

9. 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. 

I 0. Alkalinity Test Values (CaC03 ). The alkalinity of the water sample 
in milligrams per liter (mg/liter) at 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 . 

Mound Plan& ER Program SOP• 

Draft 

Revilion 2 

March 1992 

SOP 2.2 

PapS3 



•• 

• 

• 

STANDARD OPERATING PROCEDURE 2.3 

SAMPLING MONITORING WELLS WITH A BLADDER PUMP 

1. PURPOSE 

To use a bladder pump to obtain representative groundwater samples at shallow 
depths that arc beyond the capabilities of a peristaltic pump. 

2. DISCUSSION 

Each site-specific 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. The collection and measurement of 
samples and documentation of data will be performed as described in the 
associated procedures. 

For this procedure, a Middleburg squeeze-type bladder pump made completely of 
stainless steel and Teflon (for example, lEA, TIMCO, Well Wizard, Geoguard, and 
others) provides the least amount of material interference to the sample (Barcelona 
1985). Analyses for a wide variety of metals, radionuclides, and organics, as well 
as field parameters, are valid for a sample obtained with this system. The water 
comes into contact with the inside of the bladder (Teflon) and the sample tubing 
(also Teflon) that may be dedicated to each well. Some wells may have perma
nently installed bladder pumps (for example, Well Wizard or Geoguard) that will 
be used to sample for all parameters. 

Testing has shown that the nongas, contact positive-displacement pump causes less 
aeration in the sample than do various other retrieval methods (Barcelona 1984 
and Nielsen 1985). Although no system can provide a true in silu sample, this 
method (if employed correctly) can yield a sample that is valid for numerous field 
measurements and chemical analyses, including organics. Although volatile 
organics may be collected by this method, sampling for volatile organics is so 
hi~hly specialized that it is presented separately in SOP 2.8, Sampling for Volatile 
Org<!nics. 

3. PROCEDURES 

3.1. Associated Procedures 

Before every operation, a review of the SOPs 1.1-I:IO 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 
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1.3 Sample Control and Documentation 

1.4 Sample Containers and Preservation 

1.5 Guide to Handling, Packaging, and Shipping of 
Samples 

1.6 General Equipment Decontamination 

2.1 Presample Purging of Wells 

2.2 Field Measurements on Groundwater and Surface 
Water Samples 

3.1 Water Level Measurement 

Monitoring wells are sampled immediately after the field measurements arc taken 
by connecting the pump outlet tubing directly to the filter unit for filtered 
samples. Decrease the pump pressure so that the pressure buildup on the filter 
does not blow out the pump bladder or rupture the filter. Collect nonfiltered 
samples directly from the outlet tubing into the sample bottle. 

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. Ensure that permission to discharge or a containment vessel for purged 
water has been obtained. 

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). 
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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. Locate the monitoring wells to be sampled and the appropriate 
decontamination area. Locate staging area and areas for managing purged 
water and expendable sampling materials. Check decontamination zones 
and barricades to public access. 

B-. -Decontaminate all sampling equipmenCoefore fa.King fnefirst sample ana 
between sampling intervals (see SOP 1.6, General Equipment 
Decontamination, and the FSP or WP). 

C. Sample monitoring wells from least to most contaminated to reduce the 
possibility for cross-contamination. 

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. Operation 

3.3.1. Procedure for Ooerating a Bladder Pumo 

A. Unlock the well and use a stiff brush to brush away any dirt or debris 
from around the well cap. Remove the cap. 

B. Usc a petroleum detection probe to determine the presence of any floating 
organics in the wellbore water column. The probe can also be used to 
determine the total depth of the well and the depth-to-water. 

C. Lower the precleaned water level probe or petroleum detection probe 
down the well until the indicator sounds (see SOP 3.1, Water Level 
Measurement). Measure (to the nearest 0.01 ft) the depth-to-water from 
the mark on the well casing. Record this measurement in the logbook. 

D. For bladder pump purging, proceed as described below. 

I. Whenever a well is purged or sampled with the bladder pump, record 
all field measurements and chemistry determinations on either the 
Groundwater Level or the Groundwater Levels and Gasoline 
Thickness Data form, as well as the Groundwater Quality Sampling 
Record form. 

Copies of these forms and instructions for completing the forms are 
provided in SOP 2.2, Field Measurements on Ground and Surface 
Water Samples, and SOP 3.1, Water Level Measurement. 

---

2. Purge the well as described in SOP 2.1, Presample Purging of Wells. 
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3. Attach the pump to the dedicated Teflon tubing and begin pumping. 

4. To avoid pumping the well dry, reduce the pumping rate after the 
water level has fallen to the screened level so that the rate of water 
removal does not exceed the rate of recovery after the water level has 
fallen to the screened level from the formation. 

E. Allow the well to recover to 80% of its initial volume (.8 bore volumes) 
before sampling. Use the water level probe to monitor well recovery. If a 
well is not recovering rapidly, the site manager may choose to have the 
well sampled before the 80% recovery has been achieved. 

3.3.2. Procedure for Collecting Samples 

NOTE: Consult the associated SOPs for information about collecting and 
measuring samples and the documentation of data. 

A. Before collecting data, calibrate probes for the required measurements 
(see SOP 2.2, Field Measurements on Ground and Surface Water Samples). 

B. To collect sampfes, lower the pump down the well until 
(intake) of the pump is just at the top of the well screen. 
dedicated pumps should have been installed at this depth. 

the bottom 
The well-

C. The type of analysis for which a sample is collected determines the type 
of bottle, preservative, holding time, and filtering requirements (see SOP 
1.4, Sample Containers and Preservation). 

D. Adjust the pump and pressure rates with the cycle time so that the flow is 
not violent. In this way, the sample can be obtained in a timely manner. 

E. Do not filter the samples unless so directed by the FSP or WP. 

F. If filtration is required, be sure the non-dedicated Teflon elbow is 
removed. Then insert the .45 micron filter end of the delivery tube. 
Continue to collect samples. Upon completion, remove filter and dispose 
of properly. Field filtration for metals must be performed within 15 
:ninutes of collection, prior to the addition of preservative. 

G. Ensure that all samples specified in the FSP or WP have been collected. 

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 monitoring wells are properly labeled and the location I.D. 
is readily visible on the protective casing. 
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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 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. SOURCES 

Barcelona, M. J., J. A. Helfrich, E. E. Garske, and J. P. Gibb. 1984. "A Laboratory 
Evaluation of Groundwater Sampling Mechanisms." Groundwater 
Monitoring Review. Spring 1984: 32-41. 

Barcelona, M. J., J. A. Helfrich, and E. E. Garske. 1985. "Sampling Tubing Effects 
on Groundwater Samples." Analy. Chern. No. 57: 460-63. 

EPA. 1981. "Manual of Groundwater Quality Sampling Procedures." U.S. 
Environmental Protection Agency report EPA-600/2-81-160. Washington, 
D.C.: U.S. Government Printing Office. 

EPA. 1982. "Handbook for 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. 

EPA. 1983. "Methods for Chemical Analysis of Water and Wastes." U.S. 
Environmental Protection Agency report EPA-600/4-79-020. Washington, 
D.C.: U.S. Government Printing Office. 

EPA. 1984. "Test Methods for Evaluation of Solid Waste." 2d ed. U.S. 
_ _________ _ Environmental Protection Agency report EPA-SW-846. Washington, D.C.: 

u.s.-Government -Printing-office~----- - · - ------ -- -------- -- --
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EPA. 1985. "Practical Guide for Groundwater Sampling." U.S. Environmental 
Protection Agency report EPA/600/2-85/ 104. Washington, D.C.: U.S. 
Government Printing Office. 

EPA. 1986. "RCRA Groundwater Monitoring Technical Enforcement Guidance 
Document." U.S. Environmental Protection Agency report OSWER-9950.1. 
Washington, D.C.: U.S. Government Printing Office. 

Korte, Nic, and Dennis Ealey. 1983. "Procedures for Field Chemical Analyses of 
Water Samples." U.S. Department of Energy, GJ/TMC-07, Technical 
Measurements Center, Grand Junction Projects Office, Grand Junction, 
Colorado. 

Korte, Nic, and Peter Kearl. 1985. "Procedures for the Collection and 
Preservation of Groundwater and Surface Water Samples and for the 
Installation of Monitoring Wells: Second Edition." U.S. Department of En
ergy, GJ/TMC-08, Technical Measurements Center, Grand Junction Projects 
Office, Grand Junction, Colorado. 

Neilsen, David M, and Gillian L. Yeates. 1985. "A Comparison of Sampling 
Mechanisms Available for Small-Diameter Groundwater Monitoring Wells." 
Groundwater Monitoring Review, Spring 1985: 83-99. 

CFR 49. 1985. Code of Federal Regulations, Title 49, U.S. Department of 
Transporatation, Parts 100-177. November I, 1985. Washington, D.C.: U.S. 
Government Printing Office. 
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APPENDIX 5.1 

EQUIPMENT AND SUPPLIES CHECKLIST 

Nongas contact bladder pump (with Teflon tubing) 

Compressor/batteries/battery chargers 

Amber glass bottles with Teflon-lined caps (0.5. I, and 2 

Clear glass vials with Teflon septa (40 ml) 

Plastic bottles (1 liter) 

Teflon or other chemically inert tubing 

Stiff brush 

Concentrated H2so .. (if needed) 

40% NaOH (if needed) 

Insulated coolers 

Blue Ice or equivalent 

Padding for p~ckaging of samples 

Swagelok fittings 

Plastic sheet 

Any additional supplies listed in associated procedures, 
as needed 
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STANDARD OPERATING PROCEDURE 2~4 

SAMPLING MONITORING WELLS WITH A BUCKET-TYPE BAILER 

1. PURPOSE 

To obtain a representative groundwater sample at depths beyond the range (or 
capability) of suction lift pumps when volatile air stripping is of concern. well
casing diameters are too narrow to accept submersible pumps. or other difficult 

_ ~----~on~_i_tion_s_are~_:sent. -~------~ -----~~- -~------- _ 
~~-------~------

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 established in the associated 
procedures. 

Bucket-type bailers are tall. narrow buckets equipped with a check valve on the 
bottom. A check valve allows water to enter from the bottom as the bailer is 
lowered and prevents its release as the bailer is raised. A bailer with a controlled 
flow. bottom-emotying assembly is recommended because this type of bailer 
greatly increases the ease with which water samples can be discharged to the 
sample containers (especially VOA vials). 

Because of the aeration associated with most other recovery systems. the bucket
type bailer is the preferred method for collecting samples that are susceptible to 
volatile component air stripping or degradation. Samples can be recovered with a 
minimum of aeration if care is taken to gradually lower the bailer until it 
contacts the water surface and to allow it to sink as it fills. Teflon is generally 
the best construction material. but other materials (like PVC or stainless steel) are 
acceptable if compatible with the designated sample analysis outlined in the FSP 
or WP. The primary disadvantages of bailers are their limited sample volume and 
inability to collect discrete samples from a depth below the water surface. 

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 activity. They should be 
consulted for specific information about equipment and supplies; sample 
collection. preservation. packaging. and shipping; decontamination prqcedures; and 
documentation requirements. Procedures directly associated with this SOP are 
listed below. 

SOP No. 
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1.3 

1.4 

1.5 

1.6 

2.1 

2.2 

2.8 

3. J 

3.2. Preparation 

3.2.1. Office 

Sample Containers and Preservation 

Guide for Handling, Packaging, and Shipping 
of Samples 

General Equipment Decontamination 

Presample Purging or· Wells 

Field Measurements on Ground and 
Surface Water Samples 

Sampling for Volatile Organics 

Water Level Measurement 

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 aU 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. Ensure that a containment system is available to collect purged water, as 
appropriate. 

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; 
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3.2.3. Field 

A. Locate the monitoring wells to be sampled and the appropriate 
decontamination area. Locate 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). 

c-. -sam p le-m_o_n-itcfri_n_g-well s-rrom-1-eas t-ro-mos t-eo ntami nat ed-t o-re d u ce-t he-----
possibility for cross-contamination. 

3.3. Operation 

3.3.1. Procedures for Operating a Bucket-Type Bailer 

A. Unlock the well and use a stiff brush to brush away any dirt or debris 
from around the well cap. Remove the cap. 

13. Usc a petroleum detection probe to determine the presence of any floating 
organics in the wellbore water column. The probe can also be used to 
determine the total depth of the well and the depth-to-water. 

C. Lower the precleaned water level probe or petroleum detection probe 
down the well until the indicator sounds (see SOP 3.1, Water Level 
Measurement). Measure (to the nearest 0.01 ft) the depth-to-water from 
the mark on the well casing. Record this measurement in the logbook. 

D. Collect a sample from the first bailer if specified in the FSP or WP. 
Otherwise, purge the well as described in SOP 2.1. Presample Purging of 
Wells, or SOP 2.3, Sampling Monitoring Wells with a Bladder Pump. 

E. Allow the well to recover to 80% of its initial volume (.8 bore volumes) 
before sampling. Use the water level probe to monitor well recovery. If a 
well is not recovering rapidly, the site manager may choose to have the 
well sampled before the 80% recovery has been achieved. 

F. Set up the reel and tripod wellhead and attach the bailer to the cable or 
line. 

G. Slowly lower the bailer into the well until it contacts the water surface. 

H. Allow the bailer to sink and fill with a minimum of surface disturbance. 

I. Slowly raise the bailer out of the well. Do not allow the bailer line to 
contact the ground, either by coiling it on a plastic sheet or by looping it 
from arm to arm as the line is extracted from the well. The use of a reel 
greatly simplifies this process . 
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3.3.2. Procedure for Collecting Samples 

NOTE: Also consult the associated SOPs for information on collecting and 
measuring samples and the documentation of data. 

A. Whenever a well is sampled, record all field measurements and chemistry 
determination on either the Groundwater Level or the Groundwater 
Levels and Gasoline Thickness Data form, as well as the Groundwater 
Quality Sampling Record form. 

Copies of these forms and instructions for completing the forms are 
provided in SOP 2.2, Field Measurements on Ground and Surface Water 
Samples, and SOP 3.1, Water Level Measurement. 

13. If a bailer with a controlled flow, bottom-emptying assembly is being 
used, connect the flow control device (stop-cock valve) to the bottom of 
the bailer, and open the stop-cock to allow water to gently flow into the 
sample containers. If a controlled flow device is not being used, tip the 
bailer to allow a slow discharge to flow gently down the inside wall of 
the sample bottle with minimal entry turbulence. 

C. Filter or preserve the sample as specified in the FSP or WP. If filtration 
is required. use a 0.45 micron filter assembly; samples mustn be filtered 
within 15 minutes of collection prior to the addition of preservative. 

D. Repeat the necessary steps as needed to acquire a sufficient volume of 
sample (sec 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. 

E. Usc a Teflon-lined cap if necessary. Secure the cap tightly. 

F. Thoroughly decontaminate the bailer before sampling the next well, 
..:ccording to specific laboratory instructions or the general guidelines in 
SOP 1.6, General Equipment Decontamination. In some cases, especially 
where trace analysis is desired, it may be prudent to use a dedicated 
bailer for each well. 

3.4. Postoperation 

3.4. I. Field 

A. Ensure that all equipment is accounted for, decontaminated (sec SOP 1.6, 
General Equipment Decontamination), and ready for shipment. 

13. Restore the site to prcsampling conditions and fill open sampling holes as 
specified in the FSP or WP. 

C. Make sure all monitoring wells are properly labeled and the location 10 1s 
readily visible on the protective casing. 
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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. 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 that instructions for sample analyses are clearly understood . 

4. SOURCES 

Dunlap, W. J., J. F. McNabb, M. R. Scalf, and R. L. Crosby. 1977. "Sampling for 
Organic Chemicals and Microorganism in the Subsurface." U.S. 
Environmental Protection Agency report EPA/600/2-77/176. August 1977. 
Washington, D.C.: U.S. Government Printing Office. 

Ford, Patrick J .. Paul J. Turina. and Douglas E. Seely. 1984. "Ch::tracterization of 
Hazardous Waste Sites - A Methods Manual", in Vol. II of Available 
Samoling Methods. 2d ed. U.S. Environmental Protection Agency report 
EPA/600/4-84/076. 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 

Teflon bailers 

Amber glass bottles with Teflon-lined caps (0.5, I, and 2 
liters) 

Clear glass vials with Teflon septa (40 ml) 

Plastic bottles (I liter) 

Stiff brush 

Concentrated H2S04 (if needed) 

40% NaOH (if needed) 

Insulated coolers 

Blue Icc or equivalent 

Padding for packaging of samples 

Plastic sheet 

Any additional supplies listed in associated procedures. as 
needed 
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STANDARD OPERATING PROCEDURE 2.5 

SAMPLING MONITORING WELLS WITH A SUBMERSIBLE PUMP 

I. PURPOSE 

To obtain a representative sample of the groundwater at depths beyond the 
capabilities of peristaltic pumps when bailing and bladder pumps are ineffective. 

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. 

If submersible pumps are constructed from suitably noncontaminating materials, 
they can be used for sample collection. The chief drawbacks to their use are the 
lack of control over flow rates, the possible necessity for replacing the Teflon 
gears frequently, and the potential for cavitation processes at the drive 
mechanism. The use of submersible pumps in multiple well-sampling programs 
should be carefully compared with other sampling mechanisms (bailers and 
bladder pumps). Dedicated pumps should be considered for the sampling of deep 
wells. In most cases, a sample can be collected by bailer after purging the well 
with a submersible pump; however, submersible pumps may be the only practical 
sampling mechanism for extremely deep wells (more than 500 ft to water). Under 
these circumstances, dedicated pump systems should be installed in the deep well 
to eliminate possible cross-contamination of well samples. 

Submersible pumps are generally constructed from plastics, rubber, and metal 
parts that could affect the analysis of samples for certain trace organics and 
inorganics. As a consequence, submersible pumps may be inappropriate for 
investigations requiring the analysis of samples for trace concentrations of con
taminants. However, they may still be useful for presample purging. The FSP or 
WP provides guidance for using a submersible pump in sampling or purging a 
specific monitoring well. 

Submersible pumps generally use one of two types of power supplies, electric or 
compressed gas. Electrically powered pumps can run off a 12-volt (V) DC 
rechargeable battery or a 110-V or 220-V AC power supply. Those units powered 
by compressed gas normally use a small electric compressor that also needs 12-V 
DC or I I 0-V AC power. They may also use compressed gas from bottles or high
performance hand pumps. 
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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. 

l.l 

1.3 

1.4 

1.5 

1.6 

2.1 

2.2 

3.1 

3.2. Preparation 

3.2.1. Office 

SOP Title 

General Instructions for Field Personnel 

Sample Control and Documentation 

Sample Containers and Preservation 

Guide to Handling, Packaging, and 
Shipping of Samples 

General Equipment Decontamination 

Presample Purging of Wells 

Field Measurements on Ground and 
Surface Water Samples 

Water Level Measurement 

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. Ensure that permission to discharge or a containment system is available 
to collect purged water. 
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• 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 
col.lcction forms (see INDEX TO SOPs). 

D. Consult the ER Program data administrator for a current list of 
____________ ___.i-'-'-'nformation management codes, location IDs, and sample num=b=e-'-'rs"---"u=-=s'-"e-=d'--'-'in=-=-------

thc completion of data forms. 

• 

• 

3.2.3. Field 

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 
between sampling intervals (see 

before taking the first sample and 
SOP 1.6, General Equipment 

Decontamination, and the FSP or WP). 

C. Sample monitoring wells from least to most contaminated to reduce the 
possibility for cross-contamination . 

3.3. Operation 

3.3.1. Procedure for Operating a Submersible Pump 

A. Unlock the well. Usc a stiff brush to brush away any dirt or debris from 
around the well cap, and remove the cap. 

B. Usc a petroleum detection probe to determine the presence of any floating 
organics in the wcllborc water column. The probe can also be used to 
determine the total depth of the wel.l and the depth-to-water. 

C. Lower the prccleaned, water level probe or petroleum detection probe 
down the well until the indicator sounds (see SOP 3.1, Water Level 
Measurement). Measure (to the nearest 0.0 I ft) the depth-to-water from 
the mark on the well casing. Record this measurement in the logbook. 

D. Purge the well as described in SOP 2.1, Presample Purging of Wells. 

E. Allow the well to recover to 80% of its initial volume (.8 bore volumes) 
before sampling. Usc the water level probe to monitor well recovery. If a 
well is not recovering rapidly, the site manager may choose to have the 
well sampled before the 80% recovery has been achieved. 

~---3.3.2.~ Procedure_for _Collecting Samples __ 

NOTE: Also consult the associated SOPs for information on collecting and 
measuring samples and the documentation of data. 
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A. Whenever a well is purged, record all field measurements and chemistry 
determinations on either the Groundwater Level or the Groundwater 
Levels and Gasoline Thickness Data form, as well as the Groundwater 
Quality Sampling Record form. Copies of th.ese forms and instructions 
for completing the forms are provided in SOP 2.2, Field Measurements on 
Ground and Surface Water Samples, and SOP 3.1, Water Level 
Measurement. 

B. Fill the appropriate sample bottles by allowing pump discharge to flow 
gently down the side of the bottle with minimal entry turbulence. The 
order in which the bottles should be filled may be specified in the FSP or 
WP. If no order is specified, sample the semivolatile organics, 
radiological, conventional parameters, inorganics, and field measurements. 
Submersible pumps are not suitable for the collection of volatile organics. 
If the sample for inorganics is to be filtered (if dissolved inorganics arc 
required, rather than total inorganics), refer to SOP 2.3, Sampling 
Monitoring Wells with a Bladder Pump. 

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 t<? 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. 

C. If necessary, use a Teflon-lined cap. Secure the cap tightly. 

D. Allow the pump system to drain; disassemble and remove it from the well 
(if necessary). 

E. Decontaminate (according to SOP 1.6, General Equipment 
Decontamination) before sampling the next well. 

3.4. Postoperation 

A. Ensure that all equipment is accounted for, decontaminated (sec SOP 1.6, 
General Equipment Decontamination), and ready for shipment. 

I3. Restore the site to the prcsampling conditions as specified in the FSP or 
WP. 

C. Make sure all wells arc properly labeled and the location ID is readily 
visible on the guard pipe. 

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 Hand ling, 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. 
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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 
Depar.tmenLoLEnergY-·---------------·---------------

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 

deVera E. R., B. P. Simmons, N.D. Stephen, and D. L. Storm. 1980. "Samplers and 
Sampling Procedures for Hazardous Waste Streams." U.S. Environmental 
Protection Agency report EPA-600/2-80-018. Washington, D.C.: U.S. 
Government Printing Office . 

DOl. n.d. "National Handbook of Recommended Methods for Water-Data 
Acquisition." U. S. Department of the Interior publication. Washington, 
D.C. 

EPA. 1977. "Procedures Manual for Groundwater Monitoring at Solid Waste 
Disposal Facilities." U.S. Environmental Protection Agency report EPA-
530/SW-611, August 1977. Washington, D.C.: U.S. Government Printing 
Office. 

Ford, Patrick J., Paul J. Tarina, and Douglas E. Seely. 1984. "Characterization of 
Hazardous Waste Sites- A Methods Manual". Vol. II of Available Sampling 
Methods. 2d ed. U.S. Environmental Protection Agency report EPA/600/4-
84/076. Washington. D.C.: U.S. Government Printing Office. 

Gibb, J. P .. R. M. Schuller, and R. A. Griffin. 1980. "Monitoring Well Sampling 
and Preservation Techniques." U.S. Environmental Protection Agency 
report EPA-600/9-80-010, March 1980. Washington, D.C.: U.S. Government 
Printing Office. 

National Council of the Paper Industry for Air and Stream Improvement, Inc. 
1982. "A Guide to Groundwater Sampling." National Council for the Paper 
Industry Technical Bulletin No. 3~2. January 1982. 

Scalf. M. J .• J. F. McNabb, W. Dunlap, R. Crosby, and J. Fryberger. 1980. Manual 
. f-or Gr:oundwa rer Sampling Procedures. -R. S .. Kerr_En.vir.onmentaLResearch __________ _ 

Laboratory, Office of Research and Development, Cincinnati, Ohio . 
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Sisk, S. W. !981. "NEIC Manual for Ground/Surface Investigations at Hazardous 
Waste Sites." U.S. Environmental Protection Agency report EPA-330/9·81-
002. Washington, D.C.: U.S. Government Printing Office. 
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APPENDIX 5.1 

EQUIPMENT AND SUPPLIES CHECKLIST 

Johnson Keck submersible pump 

Grumfus submersible pump 

Standard ret a submersible p"'-u=m-=--p=---------------------

Red jacket submersible pump 

Fultz submersible pump 

Alconox 

Trash bags 

Garden pressure sprayer 

Teflon or other chemically inert tubing 

Stiff brush 

Extension cord 

Jumper cables 

12-V DC power source 

Tool kit 

Sample containers and preservatives 

110-V AC power source 

Plastic sheet 

Any additional supplies listed in associated procedures, as 
needed 
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STANDARD OPERATING PROCEDURE 2.7 

SAMPLING COMMERCIAL/MUNICIPAL/DOMESTIC WELLS 

I. PURPOSE 

To define guidelines for field personnel to follow in sampling commercial, 
municipal, and domestic wells. 

2. DISCUSSION 

Water samples may be collected from industrial, public, and private water supply 
wells to support the site characterization of a facility. The Field Sampling Plan 
(FSP) or Work Plan (WP) contains site-specific sampling instructions and locations, 
as well as specific details about the procedures and equipment for this SOP. 
Refer to the FSP or WP for the analyses that are to be performed. The collection 
and measurement of samples and documentation of data will be performed as 
described in the associated procedures. 

In most instances, details concerning well installation and development will be 
either unknown or fragmentary. Procedures for sample collection must be 
carefully followed and well documented so that any questionable data can be 
attributed to factors beyond the control of the FSP or WP. Noninert materials in 
the well and pipes can alter the chemistry of the sample. Therefore, it is 
important to collect the sample as close to the wellhead as possible (Freeze 1979). 

Care must be taken to promote strong community relations with private, public, 
and industrial neighbors in the vicinity of the facility. Successful completion of 
well sampling by following ·an SOP will impress neighbors with the 
professionalism and quality management of the program. Following properly 
documented field procedures will ensure that privately owned wells do not become 
damaged or contaminated through sampling activities. 

3. PROCEDURES 

3 .I . Associ a ted Procedures 

Before every operation. a review of the SOPs J.l-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 
I is ted below. 

SOP No. 

1.1 

1.3 

1.4 
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General Instructions for Field Personnel 
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Sample Control and Documentation---------

Sample Containers and Preservation 
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June 1991 

SOP %.7 

Pagel 



1.5 

1.6 

2.1 

2.2 

2.6 

2.8 

3.1 

3.2. Preparation 

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 

Water Level Measurement 

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. Field 

A. Contact the well owner and set up a time to collect water samples and 
perform field chemistry measurements. If possible, arrange for 
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commercial, municipal, and domestic wells to be sampled before the 
monitoring wells. 

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). 

3.3. Operation 

Consider specific sampling protocol on an individual basis; each sampling well 
will have a different pump, construction material, pipe, and access point for 
sample collection. Consult the FSP or WP for specific instructions for each well. 

Groundwater samples will be grabbed from a discharge pipe or water faucet. 
Under no circumstances will the field technician pull a pump or insert a sampling 
device directly into a well unless specified in the FSP or WP or with documented 
approval from the site manager. 

For collection of groundwater from public and private water supply wells, proceed 
as outlined below. 

3.3.1. Preliminary Arrangements 

A. Whenever a well is purged or sampled, record all field measurements and 
chemistry determinations on either the Groundwater Level or the 
Groundwater Levels and Gasoline Thickness Data form, as well as the 
Groundwater Quality Sampling Record form. Copies of these forms and 
instructions for completing the forms are provided in SOP 3.1, Water 
Level Measurement, and SOP 2.2, Field Measurements on Ground and 
Surface Water Samples, respectively. 

B. If possible, discuss your activity with the well owner and set up the 
sampling vehicle in a location that will cause no inconvenience to anyone. 

C. Determine if the discharge pipe or water faucet is on a water treatment 
system of some type (water softener, for example). Note this in the 
comments section of the Groundwater Quality Sampling Record (see SOP 
2.2, Field Measurements on Ground and Surface Water Samples). 

D. If possible, take a water level measurement (see SOP 2.1, Water Level 
Measurement). 

E. If well documented, well completion data can be obtained. Calculate the 
bore volume as described in SOP 2.1, Presample Purging of Wells. 

3.3.2. Samoling Procedures 

A. Connect the appropriate sampling apparatus (cleaned tubing, connectors, 
and flow-through bath) to the discharge pipe. Obtain the sample as close 
as possible to the source and directly from the wellhead when feasible. 

B. Set up and calibrate the equipment . 
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C. Begin withdrawing water from the well. If possible, run the water for at 
least 10 min to ensure that pipes have been thoroughly flushed. Record 
the volume of water purged. 

D. Perform field measurements according to SOP 2.2, Field Measurements on 
Ground and Surface Water Samples, and SOP 2.8, Sampling for Volatile 
Organics. 

E. Collect water samples according to 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. 

F. Samples collected for dissolved metals must be filtered; analysis for total 
metals must not be filtered. 

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 and fill open sampling holes as 
specified in the FSP or WP. 

C. Make sure all survey or 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 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. ~ 

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. 

Mound Plant ER Program SOPs 

Draft 

Revision 1 

June 1991 

SOP 2.7 

Page 4 

• 

• 

• 



• 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 

Freeze, R. A., and J. A. Cherry .. 1979. Groundwater. Englewood Cliffs, New 

------------------------~J~e~r~s~ey: Prentice-Hall,,~In~c~.------------------------------------------~-------------

• 

• 

5. APPENDIX 

5.1. Equipment and Supplies Checklist 
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APPENDIX 5.1 

EQUIPMENT AND SUPPLIES CHECKLIST 

Teflon tubing 

Pump fittings 

Water level probe 

Calibrated bucket 

Stopwatch 

Sample containers and preservatives 

Foam sleeves, vermiculite coolers, and Blue Icc 
(or equivalent) 

Plastic sheet 

Any additional supplies listed in associated procedures, as 
needed 
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• STANDARD OPERATING PROCEDURE 2.8 

SAMPLING FOR VOLA TILE ORGANICS 

I. PURPOSE 

To outline procedures for collecting a representative groundwater sample and 
_________ transporJing_iLf.r.om-its-or.iginaLenv.ironment-to-the-labora-tor-y-for-a-nal·ysis-of 

trace volatil~ 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 at parts-per
trillion levels. Although laboratory methods are extremely sensitive, well con
trolled, and quality assured, they cannot compensate for a poorly collected sample. 
The collection of a sample should be as sensit~ve, highly developed, and quality 
assured as the analytical procedures. 

A sample to be analyzed for dissolved volatile organics must be collected with 
minimal disturbance of the sample to limit aeration, which would cause a loss of 
volatiles from the sample . 

Sample retrieval systems suitable for the valid collection of volatile organic 
samples arc positive-displacement bladder pumps; reciprocating piston-type, 
submersible pumps; gear-driven, submersible pumps; syringe samplers; and bailers 
(Barcelona 1984; Bennett 1988; Nielsen 1985). Field conditions and other 
considerations will limit the choice of system. The focus of concern must be to 
provide a valid sample for analysis, one that has been subjected to the least 
amount of turbulence possible. 

Materials of construction for bladders, pumps, bailers, and tubing are limited to 
stainless steel, Teflon, and glass. The tendency of organics to leach into and out 
of r.,any materials makes the selection of materials critical for these trace 
analyses. The use of plastics, for example, Tygon, must be avoided. There arc 
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 for the analysis of volatiles is seven days. It is imperative that the 
samples arc shipped or delivered to the analytical laboratory daily. The bottles 
must be shipped on their sides to aid in maintaining the airtight seal during 
shipment, with adequate packing and cooling to ensure that they arrive intact. 

___ ----The- sensitiv-ity- of the analysis- and the- f-ragility- of. the- samples require-that all--~----
volatile samples are collected in duplicate . 
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The Field Sampling Plan (FSP) or Work Plan (WP) contains site-specific details 
about the procedures and equipment for 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. 

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. 

1.1 

1.3 

1.4 

1.5 

1.6 

2.1 

2.2 

2.3 

2.4 

3.2. ·Preparation 

3.2.1. Office 

SOP Title 

General Instructions for Field Personnel 

Sample Control and Documentation 

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 Bladder Pump 

Sampling Monitoring Wells with a Bucket-Type Bailer 

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. 
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• F. Contact the carrier that will transport samples to obtain information on 
regulations and specifications. 

G. Obtain appropriate discharge permits or containment vessels for purged 
water. 

3.2.2. Documentation 

A. Obtain a logbook from the QA officer. 

__________ B._Record_resu lts_oLthe_equ i pmen Lcheck_in_the_log book. ______________ _ 

• 

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. Field 

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. Preliminary 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-type 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.-Residuai--Chlor-ine.---Using--the-Hach--Field-Test-Ki.t-for-Chlor-ine, 

• 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). 
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3.3.2. Sample 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 ft). 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 supply (or compressor). They may be 
operated at variable flow and pressure rates, which makes them ideal for 
both purging and sampling. 

I. Increase the cycle time and reduce the pressure to the minimum that 
will allow 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 at the same 
time provides more similar samples than those collected at different 
times, but may be difficult. At a minimum, collect two samples from 
consecutive discharge cycles. 

3. Holding the edge of the sample line at 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 fall into the vial; avoid splashing. The 
discharge rate cannot exceed 100 mL/minute. 

4. Fill the vials just to overflowing._ Do !lQ1 rinse the vials or 

5. 

6. 

., 
' 

excessively overflow them. There should be a convex meniscus on the 
top of the vials. 

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. 

Invert the vials and tap gently. Observe vials for at least 10 sec. If 
an air bubble appears, discard the sample and begin again. It is 
imperative that no entrapped air is in the sample vial. 

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 the 
samples are iced, but do not allow them to freeze. 

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. 

B. Reciprocating Piston-Type, Submersible Pumps. These systems are 
portable, self-contained, and capable of delivery flow rates of 30 gallons 
per hour at lifts up to 500 ft. The pump fits into 2-inch wells, which is 
the most common monitoring well diameter. The flow rate of the pump is 
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c. 

varied by increasing or decreasing the driving pressure supplied to the 
pump from a compressed air 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 are collected as described in steps 2-8 of Section 
3.3.2.A. 

Gear-Driven, Submersible Pumps. These pumps are not as complicated or 
expensive as the bladder pumps. They provide comparable samples and 
are often easier to handle and clean than are other pumps. However, they 

_____________ do_not_ha_v_e_good_con t roLoLflo.w_ra te,-a nd-more-care--mus t-be-exercised-----
when sampling with them. 

• 

• 

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 for splashing and aeration of the sample. 

D. Syringe Samplers. Only a limited number of commercial, syringe-type 
samplers are available (two are manufactured by lEA and TIMCO). 
Although some homemade devices apparently provide good, quality 
samples for 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 . 

I. If necessary, evacuate the syringe and lower the sampling device to 
just below the well screen. 

2. Remove the constriction from the device and a.llow the syringe to fill 
with sample, applying slight suction. 

3. Bring unit to the surface. If necessary, transfer the sample to vials 
(sec 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 for 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 an acceptable sample, provided that the sampling personnel use 
extra care in the collection process. 

I. 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. 
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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. 

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 (I ike site restoration or long-term monitoring) in the logbook. 

B. Complete logbook entries, verify the accuracy of entries, and sign/initial 
a II 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. 
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• 4. SOURCES 
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• 

• 
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EPA. 1981. "Manual of Groundwater Quality Sampling Procedures." U.S. 
Environmental Protection Agency report EPA-600/2-81-160. Washington, 
D.C.: U.S. Government Printing Office. 

EPA. 1982. "Handbook for 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. 

EPA. 1985. "Practical Guide for Groundwater Sampling.: U.S. Environmental 
Protection Agency report EPA/600/2-85/ I 04, September I 985. Washington, 
D.C.: U.S. Government Printing Office. 
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5.1. Equipment and Supplies Checklist 

Mound Plant ER Program SOPs 

Draft 

R.evWion 0 

January 1991 

-- ----------------

SOP 2.8 

Page 7 



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-m~ amber glass vials; Teflon-lined septa 

Hach field kit for chlorine 

Foam sleeves, coolers, and Blue Ice (or equivalent) 

Cable, reel, and tripod 

Air compressor or bottled nitrogen 

Plastic sheet 

Any additional supplies listed in associ a ted procedures, as 
needed 
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• STANDARD OPERATING PROCEDURE 2.9 

SURFACE WATER SAMPLING 

I. PURPOSE 

To define guidelines followed by field personnel in sampling surface water bodies 
---------and-documenting-all-aspects-of-sur-f-ace-water-sample-collect-ion~.---------------

• 

• 

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 arc 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 arc 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 at 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 .I . 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 arc 
I istcd below . 
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SOP No. 

1.1 

1.3 

1.4 

1.5 

1.6 

2.1 

2.2 

2.6 

2.8 

3.2. Preparation 

3.2.1. Office 

SOP Title 

General Instructions for Field 
Personnel 

Sample Control and Documentation 

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. Review the FSP or WP and SOPs listed in Section 3.1. 

13. Coordinate schedulesiactions 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). 
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• 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. Locate sampling sites along the surface water body and the appropriate 
decontamination area. Check decontamination zones and barricades to 
public access. 

-----------B.-Locate-a-docking-area-t:or-the-boat-,-w-hen-appr-opr-iateo-. ----------------

•• 

• 

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). 

3.3. Operation 

3.3.1. Surface Water Sampling with a Peristaltic Pump 

A. 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 arc 
provided in SOP 2.2, Field Measurements on Ground and Surface Water 
Samples . 

B. 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. 

C. To collect a sample, use the procedure outlined below. 

l. 

., 
"-· 

Attach tubing to peristaltic pump. 

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 arc 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: If filtering is required, run a few hundred milliliters (ml) of 
raw water through the ritter before filling the sample bottles. 
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Filtering is required for dissolved metals: filtering must not be done 
for samples for total metals. 

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, HNOs, H2 so •. or HCl) has 
been added. 

9. Immediately put the samples requiring refrigeration 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 Sampling with a Transfer Device 

A. Collect grab samples with a transfer device constructed of inert material 
like Teflon or stainless steel. Use the transfer device to transfer liquid 
and I iquid wastes from surface waters to a sample bottle. 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. Usc the transfer device in some sampling situations unless aeration must 
be a voided or significant material could be lost through adhesion to the 
transfer container. 

C. 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. 

D. To collect a sample, follow the procedure outlined below. 

I. Rinse a carboy container several times with distilled water before 
introducing the sample. 

2. Use the transfer device to fill the carboy slowly. Make sure the 
sample stream flows gently down the sidewall. For samples some 
distance offshore, an extension device might be required. If so, 
firmly attach the transfer device to the dipper and tighten all bolts. 

3. Record the amount of water removed. 
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• 

• 

• 

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.I.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. Rinse the receptacle with distilled water. 

b. Grab or cut pieces of ice and fill the carboy or receptacle. If 
necessary, crush ice to fit. 

c. Prepare the sample as described in the procedures for surface 
sampling with a transfer device. 

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, HN03, HCL, 
or H2S04) 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. 

B. Place a permanent reference (sampling point) marker (for example, a 
wooden or metal stake with flagging that includes the location and site 
code) as close to the sampling location as possible. 

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. 
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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. SOURCES 

Berg, E. L. 1982. "Handbook for Sampling and Sample Preservation of Water and 
Wastewaters." U.S .. Environmental Protection Agency report EPA/600/4-
82/029, September 1982. Washington, D.C.: U.S. Government Printing 
Office. 

EPA. 1979. "Methods of Chemical Analysis of Water and Wastes." U.S. 
Environmental Protection Agency report EPA-600/4-79-020. Washington, 
D.C.: U.S. Government Printing Office. 

Korte, N., and P. Kearl. 1984. "Procedures. for the Collection and Preservation of 
Ground-water and Surface Water Samples and for the Installation of 
Monitoring Wells." Bendix Field Engineering Corporation report, Grand 
Junction, Colorado. 

5. APPENDIX 

5.1. Equipment and Supplies Checklist 

Mound Plant ER Program SOPs 

Draft 

Revision 1 

June 1991 

SOP 2.9 

Page 6 

• 

• 

• 



• APPENDIX 5.1 

EQUIPMENT AND SUPPLIES CHECKLIST 

----------------======--E-er-ista ltic-pu mp---------------------------

• 

• 

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 2.10 

• STREAM FLOW MEASUREMENTS USING 
FLUMES, VELOCITY-CROSS SECTIONAL AREA, AND DIRECT VOLUME 

1. PURPOSE 

To define guidelines that will be followed by field personnel for measuring surface water flow rates 
---------in-ditc:h-es:-c~reelCS. anasprings usingflumes. velocity-cross sectional area method. and the bucket 

and stopwatch method. 

• 

2. DISCUSSION 

A flume is an open channel flow-measuring device in which depth of flow is measured to compute 
flow volume. The Parshall flume is commonly used and is specially configured so as to be easily 
cleaned. The Cutthroat flume. in contrast to the Parshall, has a flat bottom that allows relatively 
easy temporary installation in existing channels. The velocity-cross sectional area method involves 
the measurement of width. depth, and time/velocity in order to calculate the stream flow. The 
bucket and stopwatch method involves the measurement of time required to fill a known volume. 

The Subcontractor Site Manager is responsible for selecting flow measurement locations. The Field 
Team Leader is responsible for measuring flow rates immediately before collecting surface water 
quality samples in order to prevent contamination . 

3. PROCEDURES 

Procedures are described below for measuring surface flows by four methods. Existing Parshall and 
portable Cutthroat flumes are the preferred methods of measurement. Procedures are also presented 
for the velocity-cross sectional area method and for the bucket and stopwatch method, although these 
methods are to be used only when the Subcontractor Site Manager determines that the preferred 
methods are infeasible. 

3.1. Associated Procedures 

Before every operation, a review of the SOPs 1.1 through 1. I 0 is necessary. These SOPs contain 
general 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 
1.6 
2.2 

SOP Title 

General Instructions for Field Personnel 
General Equipment Decontamination 

--~-- ~ ----- -~-- -----2.9 ___ ~- Fi_~l4_ ¥easure_ments _Q_n_Q_r~ound and_Surfac_e_Water_Samples 
Surface Water Sampling 

• 
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3.2. Preparation 

3.2.1. Orrice 

A. Review the 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. Ensure the proper operation of all field equipment listed in Appendix 5.1. 

3.2.2. Documentation 

A. Obtain a logbook form the QA officer. 

B. Obtain copy of Streamflow Measurement Data Sheet (Appendix 5.2) and the data 
form completion instructions (Appendix 5.3). 

3.2.3. Field 

A. Locate installation sites to be measured along the stream and the appropriate 
decontamination area. Check decontamination zones and barricades to public access . 

B. If appropriate, decontaminate all measuring equipment that may come in contact 
with surface water (see SOP 1.6, General Equipment Decontamination). 

3.3. Operation 

3.3.1. Existing Parshall Flumes (Leupold and Stevens 1978) 

A. Remove any material that may have been deposited in the flume. Check that flume 
is level using carpenter's level. Inspect strip chart on recorder to be sure that it is 
operating. Report any deterioration of the station immediately to the Subcontractor 
Site Manager. 

B. Read the depth of flow on the upstream permanent scale and the downstream 
permanent scale, if submerged, and record. 

C. Measure and record throat width. 

D. Record time and date of data collection. 

3.3.2. Portable Cutthroat Flume 

A. Estimate flow rate and select appropriate throat width for Cutthroat flume. 

B. Assemble flume with nuts on outside of flow cross section. 

Roc:ky Mountain Plant ER Prognm SOPa 
Working Draft 
M90PFJ2.210 Sll!l9'l 

Revi.iooO 
March 1992 

SOP2.10 
Paael 

• 

• 

• 



c . • Place the flume in the stream bed at the surface water station and level using the 
carpenter's level. The actUal location of the station should be established in the field 
during the initial measurement event using the following criteria. 

1. Channel cross ·section is small enough that flow can be easily channeled 
through the flume. 

2. Sufficient sediments are available for use in divening the flow. 

3. There is sufficient gradient that free-flowing downstream conditions can be 
----------------------------------~acnievea. 

• 

• 

D. Use sandbags and local sediments to diven the flow through the flume. 

E. Check that there are no backwater effects downstream of the flume. Read the depth 
of flow from the attached scale and record. 

F. Record the throat width. 

G. Record the time and date of the measurements. 

3.3.3. Velocity- Cross Sectional Area Method IDOl 1977} OR FLOAT METHOD 

A. Mark off a convenient length (10 to 20 feet) along the bank where the width and 
depth of flow remain relatively constant and smooth with normal current. Record 
the marked-<>ff length. 

B. Measure and record the width and depth of flow at both the upstream and 
downstream ends of the marked-<>ff length. 

C. Measure and record the time required for a cork to pass through the length. 

D. Record the time and date of measurement. Repeat process several times as this 
method provides only an approximate determination of velocity. 

3.3.4. Bucket and Stopwatch Method IDOl 1977) 

A. Dam the tlow using local sediments so that all of the flow goes through the one-foot 
length of PVC pipe. Make sure the pipe is high enough off the ground that the flow 
will enter the selected vessel. 

B. Place either the five-gallon bucket of the one-liter beaker under the pipe so that all 
of the flow is· collected. Use the five-gallon bucket for flows in excess of one gallon 
per minute unless there is insufficient topographic relief to direct the flow into the 
bucket. 

D. Record the time and date of the measurement, the time required to fill the vessel, 
and the volume of the vessel. 
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3.4. Postoperation 

3.4.1. Fteld 

A. Complete logbook and stream flow measurement data sheet entries, verify the 
accuracy of entries, and sign/initial all pages. 

B. Ensure that all equipment is accounted for, decontaminated (see SOP 1.6, General 
Equipment Decontamination), and ready for shipment or reuse. 

C. Restore the site to presampling or premeasurement conditions. Record clean-up 
procedures in the field logbook. 

D. Record any work left uncompleted in the field logbook (i.e. site restoration or long
term gauging. 

E. Place a permanent reference (sampling point) marker (i.e. a wooden stake with 
flagging that includes the location and site code) as close to the measurement 
locations as possible. 

F. Make a record of any equipment that malfunctioned or was damaged. 

3.4.2. Orfice 

A. Make calculations necessary to determine flow rate and review field forms for 
completeness. Deliver original forms and logbooks to the site manager for technical 
review. 

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 to the site manager. 

4. SOURCES 

Chow, 1964, Handbook of Applied Hydrology, A Compendium of Water-resources Technology. 

Leupold and Stevens, Inc., 1978, Stevens Water Resource Data. 

U.S. Department of the Interior, 1977, National Handbook of Recommended Methods for Water
Data Acquisition, revised August 1984. 

5. APPENDICES 

5.1. Equipment Checklist 

5.2. Stream Flow Measurement Data Sheet 

5.3. Data Form Completion Instructions 
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• 
Portable Cutthroat flume 
Carpenter's level 

APPENDIX 5.1 

EQUIPMENT CHECKLIST 

---------~=-Toolslor assemoling flume 

• 

• 

Shovel and sandbags 
Twenty-foot tape measure graduated to 0.1 feet 
Twelve-foot steel tape measure graduated in 0.1 feet 
Cork 
One foot of PVC pipe 
Five-gallon bucket 
One-liter beaker 
Stopwatch 
Pencils 
Stream Flow measurement data sheet 
Field log book (containing control number) 

-------- ~--- ·······------
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APPENDIX 5.2 

STREAM FLOW MEASUREMENT DATA SHEET 

STATION NO.: _______ _ 

QA Review By/Date: _________________________ _ 
Location: ___________________ _ Date: _______ _ 

Time: _______ _ 
Personnel: __________________ _ W.O. #: _____ _ 

CALCULATIONS 
FOR FLUME MEASUREMENT: 

• Depth of flow 1ft) 
Upstream Scale: __________ _ 
Downstream Scale: _________ _ 

Throat Width (ft): ___________ _ 

FOR WEIR MEASUREMENT: 

• H (in tenths of feet): __________ _ 

• L (in tenths of feet}: __________ _ 

tUse appropriate calculation for particular weir.) 

FOR VELOCITY ·CROSS SECTIONAL AREA METHOD: 

• Test Section Length lftl: _________ _ 
• Test Section Width (ft): 

Upstream Scale: __________ _ 
Downstream Scale: _________ _ 

• Test Start Time (min.): __________ _ 
• Test Stop Time (min.): __________ _ 

FOR BUCKET AND STOP WATCH METHOD: 

• Test Start Time tmin.): __________ _ 
• Test Stop Time (min.):, __________ _ 
• Collection Vessel Size: __________ _ 

• Volume of Water Collected: 

• This stream flow measurement data sheet is amended from WESTON SOP 2-10, and can be 
incorporated into stream flow measurement programs using weirs as flow measurement methods . 
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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 Un1mown, NA for Not Applicable, or NO 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. 

STREAM FLOW MEASUREMENT DATA SHEET 

I. Station No. Designated Station ID Number. 

2. QA Review By/Date. Signature of person completing QA of the form followed by the date 
the QA was completed. 

3. Location. Facility name and specific area within the facility from which the sample was 
collected. 

4. Personnel. Crew members . 

5. Date. Date measurement was taken. 

6. Time. Military time that measurement was obtained. 

7. W.O.#. Work order or job number. 

8. Measurement Method. Brief description of method used to obtain the stream flow 
measurement. 

9. Fill in appropriate blanks for the measurement method used. 

I 0. Calculations. Space for calculating flow rate. 

II. Flow Rate. Calculated flow rate (cfs) . 
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• STANDARD OPERATING PROCEDURE 2.11 

STREAM FLOW MEASUREMENTS USING WEIRS 

1. PURPOSE 

To define guidelines that will be followed by field personnel for measuring surface water flow rates 
in rivers, creeks, springs, and ditches using weirs. 

---~----1-;-DISGUSSION·---------------·-------

• 

• 

A weir is an obstruction or dam built across an open channel over which liquid flows, often through 
a specially shaped opening or notch. The most common types of weirs are the rectangular weir, the 
trapezoidal (Cipolleni) weir, and the triangular (or V-notch) weir. 

The Site Manager is responsible for selecting the specific weir type in accordance with stream 
characteristics. Each stream condition that will allow weir placement will be evaluated prior to field 
work. Subsequent to evaluation, the appropriate weir will be designed and constructed under 
supervision of the Field Team Leader. The Field Team Leader will also be responsible for 
measuring flow rates prior to collecting surface water samples and at other specified times. 

3. PROCEDURES 

Procedures are described below for measuring surface flows by the above listed methods. In some 
instances. weir construction may be abandoned after further evaluation of field conditions deem 
necessary. At this point, stream flow procedures will be incorporated in accordance with accepted 
SOPs. 

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. 

l.l 
1.6 
2.2 
2.9 

3.2. Preparation 

3.2.1. Office 

SOP Title 

General InstrUctions For Field Personnel 
General Equipment Decontamination 
Field Measurements on Ground and Surface Water Samples 
Surface Water Sampling 

------ ------·-----

A. Review the 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 5.1. 

E. Ensure the proper operation of all field equipment listed in Appendix 5.1. 

3.2.2. Documentation 

A. Obtain a logbook from the QA officer. 

B. Obtain copy of streamflow measurement data sheet (Appendix 5.2) and data form 
completion instructions (Appendix 5.3). 

3.2.3. Field 

A. Locate installation sites to be measured along the stream and the appropriate 
decontamination area. Check decontamination zones and barricades to public access. 

B. Clear any built-up debris from upstream and downstream area from weir. 

C. Check weir plate and bulkhead for integrity, bends or bulges. 

D. Make sure weir plate is level. 

E. If appropriate, decontaminate all measuring equipment that may come in contact with 
surface water (see SOP 1.6, General Equipment Decontamination). 

3.3. Operation 

As previously mentioned, the three basic weir types are triangular (V-notch), rectangular, and 
trapezoidal (Cipolletti). Listed below are descriptions of the operations of each type and the 
equations used to calculate flow rates for each. Figure 3-1 displays an example of each weir, and 
Figure 3-2 describes components of weir and flow system. 

3.3.1. Triangular CV-notchl Weirs 

The triangular or V -notch sharp-crested weir (Figure 3-1) consists of an angular notch cut into a 
bulkhead in the flow channel. The apex of the notch is at the bottom and the sides are set equally 
on either side of a vertical line from the apex. The angle of the notch (a) most commonly used is 
90°, although V-notch weirs with angles of 120°,60°,45°,30°, and 22-1/r are also used. 

The discharge (head vs. flow rate) equation of a free flowing V-notch weir takes the form: 

Q = KH2.s 
where: Q = flow rate 

H = head on the weir 
K = a constant, dependent on the angle of 

the notch and units of measurement 
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THREE COMMON TYPES OF SHARP-CRESTED WEIRS 

Max. Level 

~---------------.-__________________ -1-----/--------- .111---lc-
r----x- max. 

• 

• 

I 

~--I· -L----~11 
X 

Rectangular weir 1 

4:1 slope...\_-...--------f-.-

-x-4\ ;H~ax. 

14-1• -L--------11 t 
X 

Cipo/letti weir 1 

-.-
~X~ ~----H-+~-ax. 

t 
Triangular or 
V-notch weir 

X 

1 
L at least 3 Hmax. 
x at least 2 Hmax. 

Figure 3-1. Types of Weirs 

Mound Plant ER Prognm SOPI 
Workins D111it 
M90PFl2.lll lll!/92 

------

Reviaion 0 
Man:b 1992 

MND·SOP-JWe•rs/3·6-92 

-- --·--------- - -----~- ------

SOP 2.11 
Page 3 



20 Hmax. 

Straight 
inlet run 

Point to 
measure 
depth, H 

l 

Figure 3-2. Weir Profile 
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For flow rate in cubic feet per second (cfs), millions gallons per day (mgd), and gallons per minute 
(gpm), and head in feet, the discharge equations for the common V-notch weirs are as follows: 

a CFS MGD GPM 

22-11r Q = 0.4790 H2·5 Q= 0.3212 H2·5 Q= 223.1 H5 
30° . Q = 0.6760 H2·5 Q= 0.4369 H2·5 Q= 303.4 H2·5 

45° Q = 1.035 H2·5 Q= 0.6689 H2·5 Q= 464.5 H2·5 

60° Q = 1.443 H2·5 Q= 0.9326 H2·5 Q= 647.6 H2·5 

90° Q = 2.500 H2·5 ___ Q= 1.616 H2·5 Q = l_,_U4__I:12.5 

120° Q = 4.330 H2·5 Q= 2.798H2·5 Q = 1,943 H2·5 

To calculate flow rates using the before mentioned formulas and constant angle values, the following 
steps should be followed. 

A. Remove any debris in and around the weir plate. Inspect measuring gauge (if present) 
for accuracy. 

B. Measure and record H from water level to notch. Calculate flow by using prescribed 
formula or equation. 

C. Measure and record (see Figure 3-1), both from stream to notch, and from bulkhead 
to where liquid contacts V-notch. These distances should be pre-measured, and this 
exercise is mainly for QA/QC purposes . 

D. Measure and record time, weather, and applicable field data in field logbook. 

3.3.2. Rectangular 

The rectangular type weir is classified into two types: contracted rectangular and suppressed 
rectangular. Contracted rectangular weirs have built-up ends on either end of the bulkhead. 
Suppressed rectangular weirs are open on both sides of the bulkhead, with no built-up ends. 

• WITH END CONTRACTIONS 

The discharge (head vs. flow rate) equation of a free flowing rectangular weir with end contractions 
takes the form: 

where: 
Q = K (L- 0.2H)Hl.5 
Q = flow rate 
H = head on the weir 
L = crest length of weir 
K = constant dependent upon units 

For flow rate in cubic feet per second, millions gallons per day, and gallons per minute, and head 
in feet, the discharge equation for a rectangular weir with end contractions is as follows: 

CFS: 
MGD: 
GPM: 
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where: L = crest length of weir in feet 

• WITHOUT END CONTRACTIONS 

The discharge equation of a free flowing rectangular weir without end contractions takes the form: 

where: 
Q = K L HI.S 
Q = flow rate 
H = head on the weir 
L = crest length of weir 
K = constant dependent upon units 

For flow rate in cubic feet per second, million gallons per day, and gallons per minute, and head 
in feet, the discharge equation for a rectangular weir without end contractions is as follows: 

where: 

CFS: 
MGD: 
GPM: 

Q = 3.330 L HI.S 
Q = 2.152 L Hl.S 
Q = 1495 L Hl.S 

L = crest length of weir in feet 

For both contracted and suppressed and type weirs, calculate flow rate as follows: 

• Measure H and L and insert values into the appropriate calculation for the selected 
unit of discharge. 

Follow steps A, C, and D as described in the triangular weir section. 

3.3.3. Trapezoidal (Cipollettil 

The trapezoidal sharp-crested weir is similar to a rectangular weir with end contractions except that 
the sides incline outwardly, producing a trapezoidal opening. 

The discharge (head vs. flow rate) equation of a free flowing Cipolletti weir takes the form: 

where: 

Q = K L HI.S 

Q = flow rate 
H = head on the weir 
L = crest length of weir 
K = constant dependent upon units 

For flow rate in cubic feet per second, millions gallons per day, and gallons per minute, and head 
in feet, the discharge equation for a rectangular weir with end contractions is as follows: 

CFS: 
MGD: 
GPM: 

Q = 3.67 L Hl.S 
Q = 2.176 L HI.S 
Q = 1511 L H15 

where: L = crest length of weir in feet 
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• For measurements, follow steps A-D as described previous m triangular and 
rectangular weir descriptions . 

3.4. Postoperation 

3.4.1. Field 

A. Complete logbook and streamflow measurement data sheet entries, verify the accuracy 
of entries, and sign/initial all pages. 

B-. -Ensure-that-all-equipment-is-accounted-for;--decontaminated-(see-SOP-1-:-6--;-General 
Equipment Decontamination), and ready for shipment or reuse. 

C. Restore the site to presampling or premeasurement conditions. Record clean-up 
procedures in the field logbook. 

D. Record any work left uncompleted in the field logbook (i.e., site restoration or long
term gauging). 

E. Place a permanent reference (sampling point) marker (i.e., a wooden stake with 
flagging that includes the location and site code) as close to the measurement locations 
as possible. 

F. Make a record of any equipment that malfunctioned or was damaged . 

3.4.2 · Office 

A. Make calculations necessary to determine flow rate and review field forms for 
completeness. Deliver original forms and logbooks to the site manager for technical 
review. 

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 to the site manager. 

4.0. SOURCES 

Water Measurement Manual, 1967, United States Department of the Interior, Bureau of Reclamation, 
Denver. Colorado. 

A Guide to Methods and Standards for the Measurement of Water Flow, 1975, Kul in, Gershon, and 
Compton, Philip R, National Technical Information Service, Springfield, Virginia. 

Open Channel Flow Measurement Handbook, 1989, ISCO. 
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5. APPENDICES 

5.1. Equipment Checklist 

5.2. Streamflow Measurement Data Sheet 

5.3. Data Form Completion Instructions 
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EQUIPMENT CHECKLIST 

Carpenter's Level 

·Hammer 

Shovel and sandbags 

Twenty-foot tape measure graduated to 0.1 feet 

ur~>lv~>-Tn.ru steel tape measure graduated in 0.1 feet 

Pliers and crescent wrench 

Waterproof pens 

Stream flow measurement data sheet 

Field book 
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APPENDIX 2 
STREAM FLOW MEASUREMENT DATA SHEET• 

STATION NO.: _______ _ 

QA Review By/Date: __________________________ _ 
Location: ___________________ _ Date: _______ _ 

Time: _______ _ 
Personnel: __________________ _ W.O. #: _____ _ 

CALCULATIONS 
FOR FLUME MEASUREMENT: 

• Depth of flow (It) 
Upstream Scale: __________ _ 
Downstream Scale: _________ _ 

Throat Width (ft): ___________ _ 

FOR WEIR MEASUREMENT: 

• H (in tenths of feet): __________ _ 

• L (in tenths of feet): __________ _ 

(Use appropriate calculation for particular weir.) 

FOR VELOCITY-CROSS SECTIONAL AREA METHOD: 

• Test Section Length (It): _________ _ 
• Test Section Width (ft): 

Upstream Scale: __________ _ 
Downstream Scale: _________ _ 

• Test Start Time (min.): __________ _ 
• Test Stop Time (min.): __________ _ 

FOR BUCKET AND STOP WATCH METHOD: 

• Test Start Time (min.): __________ _ 
• Test Stop Time (min.): __________ _ 
• Collection Vessel Size: __________ _ 

• Volume of Water Collected: 

• This stream flow measurement data sheet is amended from WESTON SOP 2-10, and can be 
incorporated into stream flow measurement programs using weirs as flow measurement methods . 
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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 this 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. 

---S-TREAM-Ft0W-MEASUREMENT-DATA-SHEET 

1. Weir No. Designated Weir JD Number. 

2. QA Review By/Date. Signature of person completing QA of the form followed by the date 
the QA was completed. 

3. Location. Facility name and specific area within the facility from which the sample was 
collected. 

4. Personnel. Crew members. 

5. Date. Date measurement was taken. 

6 . Time. Military time that measurement was obtained. 

7. W.O.#. Work order or job number. 

8. Measurement Method (weir type). Brief description of method used to obtain the stream 
flow measurement. 

9. Fill in appropriate blanks for the measurement method used. 

I 0. Calculations. Space for calculating flow rate. 

II. Flow Rate. Calculated flow rate (cfs, mgd, or gpm) using appropriate formula for given 
unit desired . 
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STANDARD OPERATING PROCEDURE 3.1 

WATER LEVEL MEASUREMENT 

1. PURPOSE 

To determine the depth-to-water in an open borehole, cased borehole, monitoring 
well, or potentiometer. 

2. DISCUSSION 

The Field Sampling Plan (FSP) or Work Plan (WP) for the site contains specific 
details about the procedures, equipment, and frequency of measurements for this 
SOP. The documentation of water level measurements, air quality for the health 
and safety of field personnel, and equipment calibration will be performed as 
described in the associated procedures. 

Generally, water level measurements from boreholes, potentiometers, or monitoring 
wells are used to construct potentiometric surface maps. Therefore, water level 
measurements at a given site should be collected within a 24-hr period. Under the 
following conditions, all measurements must be taken within a shorter interval. 

A range of observed changes between wells that is too large to be 
indicative of natural gradient groundwater 

Drastic atmospheric pressure changes 

Tidally influenced aquifers 

Aquifers affected by river stage, impoundments, or unlined ditches 

Aquifers stressed by intermittent pumping of production wells 

Aquifers being actively recharged because of precipitation event 

The device used to measure water levels should be adequate to attain an accuracy 
of 0.01 ft. Generally acceptable devices arc listed below. 

Steel tape 

An electric sounder 

A petroleum product probe 

A reflection sounder 

A transducer 

An airline 
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Place a survey mark on the casing as a reference measuring point. The mark 
should be permanent; a groove cut with a file is recommended. Mark another 
measuring reference on the grout apron and guard pipe. Document the measuring 

_ point in the logbook and on the data form. 

Allow water levels in potentiometers and monitoring wells to stabilize for a 
minimum of 24 hrs after well construction and development before measurements 
are taken. Recovery may take longer in wells completed in tight formations. 

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 

3.2. Preparation 

3.2.1. Office 

1.1 

1.6 

3.3 

General Instructions for Field Personnel 

General Equipment Decontamination 

Operational Check of Pressure Transducers 
Used in Measuring Water Levels in Wells 

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 

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. Be sure the water level 
measuring device has been calibrated. 

E. Contact the carrier that will transport samples to obtain information on 
regulations and specifications. 
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• 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 
--------------=-i:-:n=-fo::::..:..:rm=a:.:.t~io~n'-=;---'m=a'-='n~agement codes, location IDs, and samQle numbers_u_s_e_d_in _____ _ 

the completion of data forms. 

• 

• 

E. Record the most recent calibration date for the water level measuring 
device in the logbook. 

3.2.3. Field 

A. Locate monitoring wells to be measured and the appropriate 
decontamination area. Check decontamination zones and barricades to 
public access. 

B. Decontaminate all sampling equipment before taking the first 
measurement and between each well (see SOP 1.6, General Equipment 
Decontamination, and the FSP or WP). 

C. When taking a number of water level measurements, it is preferable to 
start at those wells that are the least contaminated and proceed to those 
wells that arc the most contaminated. 

3.3. Operation 

A. Whenever a water level is measured, enter a description of the sampling 
location and record of the measured value onto the Groundwater Level 
Data (Appendix 5.2) or the Groundwater Levels and Gasoline Thickness 
Data (Appendix 5.3) form. Use the latter when a petroleum or gasoline 
product is floating on the static water in the well. Fill out the forms as 
described in Appendix 5.4, Data Form Completion. 

B. Place equipment on a Teflon or plastic sheet. 

C. Remove locking well cap. Note the location, time of day, and date 10 the 
logbook and on the appropriate data form. 

D. Remove the well casing cap. 

E. If required by site-specific conditions, monitor the headspace of the well 
with a photoionization detector or a flame ionization detector to 
determine the presence of volatile organic compounds and record the 
measurements in the logbook or on appropriate forms. For the use of air 

___ rn_o_nit.or_ing _ _instr_uments,_see_SOP_6.l, __ HealtLand_Safet)'_Monitor_ing_of _____ _ 
Combustible Gas Levels; 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. 

Mound Plant ER Program SOPs 

Draft 

Revision 1 

March 1992 

SOP 3.1 

Page 3 



F. Lower an electric. water level measuring device or equivalent (for 
instance, permanently installed transducers or airline) into the well until 
the water surface is encountered. 

G. Measure the distance from the water surface to the reference measuring 
point on the well casing and record this distance in the logbook and on 
the data form in the comments column. Measurements will be taken to 
0.01 ft. The reference points will be established in relation to an 
established National Geodetic Vertical Datum (NGVD). If the well casing 
is damaged. measure from some other permanently fixed structure or the 
ground surface and note this modification in the logbook and data form. 

H. Measure depth-to-water at least twice or until results are reproduced and 
record each measurement in the logbook and in the comments column of 
the data form. Record the reproduced measurement in the depth-to-water 
column on the field form. 

I. Lower the water level measuring device until the bottom of the well is 
encountered. Record the depth. Repeat procedure until a consistent 
depth of the well is obtained. 

1. Remove all downhole equipment; replace the well casing cap and locking 
steel caps. 

K. Rinse all downhole equipment and store for transport to the 
decontamination area. 

L. Note any physical changes (like erosion or cracks) in the protective 
concrete pad or variation in the total depth of the well in the logbook. 

M. If using pressure transducers to measure water levels, refer to SOP 3.3. 
Operational Check of Pressure Transducers Used in Measuring Water 
Levels in Wells. 

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 the monitoring well is labeled or the borehole is properly 
staked and the location lD is readily visible on the location stake or 
protective casing. 

D. Prepare samples and tran~port 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 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. 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 

EPA. 1986. "RCRA Groundwater Monitoring Technical Enforcement Guidance 
Document.: U.S. Environmental Protection Agency unnumbered document. 
Washington, D.C.: U.S. Government Printing Office. 

5. APPENDIXES 

5.1 Equipment and Supplies Checklist 

5.2 Groundwater Level Data Form 

5.3 Groundwater Levels and Gasoline Thickness Data Form 

5.4 Data Form Completion 
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APPENDIX 5.1 

EQUIPMENT AND SUPPLIES CHECKLIST 

Site map showing well locations 

Steel tape and blue surveyor's chalk 

Electric sounder 

Reflection sounder 

Transducer and data logger 

Airline 

Petroleum product detection probe 

Plastic or Teflon sheeting 

Decontamination solutions 

Keys to well locks 

Tape measure graduated in 0.01 ft 

Nonwater-soluble black ink pens 
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APPENDIX 5.2 

GROUNDWATER LEVEL DATA FORM 

-

GROUNDWATER LEVEL DATA 
?AGE __ OF __ 

FACIUTY CODE LOGGER CODE 
lOG-DATE ACCEPTANCE-CODE 

LOCA110N 
I 

LOG 11UE 
i 

DEPTM TO I 

i 10 (HH:WW) WA'TCR (FT) • I COMMENTS 

i ! I 

I i 
! I ! 

! 1 I I 

I i i 
I 
I 

I i 
j I ; 

I I 

I ! I 
I I : 
I ! I 

I I I I 

I i I 
I I I 
I ! I 

I I I 
I I I 
I i i I 

i I I 

\ l i 
I 

I I i I 

' I I 

i I I 
I I I 
I I ! 

I I I 
I I I 

j 

I I ! 

I I I 
I 

• WEASliRfliEHI' REFERENCE POINT F'ROW D TOP OF GROUND OR D TOP OF' CASING 

ACCEPTANCE CODES: 

CXliiPI.ln: IICIJlGI Qo\TA 11'0111 Dmft' tiTO 1M 

G11D-012 ( 1/88) 
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APPENDIX 5.3 

GROUNDWATER LEVELS AND GASOLINE THICKNESS DATA FORM 

GROUNDWATER LEVELS AND GASOUNE THICKNESS DATA 

F'ACIUTY CODE LOGGER CODE 
LOG DATe: TYPE OF PROBE 

ACCEPTANCE CODE 

LOCATION 1 LOG nNEI DEPTH TO 
I 

DEPTH TO 
I ID I {HH:NN) I WATER (FT) • GAS (FT) 

i I I I 
I i I i 
I i I ! I 

I 
I ' i I 

I I I 
i ' ' 

I I I I 
' i ! I ' 

I i 
I I i ! I 

I I ' I I 

I I I 
I I i ! I 

I I i i 
I 

I I I I 

I I I I 
I I i I 

' ! 

i i I I 
I i i I 

I j I 
I I 
i [ 

I I 

i I 
I I I I 

I 
! l I 

I i i 
I 

I I I 
I I ! I 
i I 

I ! 
I I i 
I i ! 

--~cz I"!!NT ,_ 0 TCPOT- a. 

ACCI!J'TAHC! COIXS: A-ACC!PTASU: R-R!:CONNAISSAHC! U-UtW:t:D"TAILf 

~ OF PRI:IIIC: RDO-TE1lON ROO WITH PI.ST!: 0\M-Oil \IIAT!R IHl'fJ!!<Aa: PRO!!!: 
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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. 

GROUNDWATER LEVEL OAT A FORM 

I. 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 code identifying the company 
responsible for performing field measurements. 

3. Log Date. The date when the measurement was made in the format 
DD-MMM-YY (01-JAN-88) . 

4. Acceptance Code. One-character code assigned by the installation 
manager. 

5. Location ID. Four-character code assigned sequentially to each 
borehole, test pit, or surface location where chemical, biological, 
radiological, and other measurements arc taken. 

6. Log Time. Using the 24-hr clock, time when the water level 
measurement was recorded. Must be in the format of hours:minutcs. 

Conversion Table 

Conventional Time 24-Hour Time 

I :00 a.m. 1:00 
12:00 Noon 12:00 
I :00 p.m. 13:00 
2:00 p.m. 14:00 
3:00 p.m. 15:00 
4:00 p.m. 16:00 
5:00 p.m. I 7:00 
6:00 p.m. 18:00 
7:00 p.m. 19:00 
8:00 p.m. 20:00 
9:00 p.m. 21:00 

______ _I O:O_O_p.m. _______ 22:00 ___ ----
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APPENDIX 5.4, Continued 

7. Depth-to-Water. The water. level measurement in feet, tenths of feet, 
or hundredths of feet, depending on instructions provided in the FSP 
or WP. 

8. Measuring Reference Point. Inscribe, ink, or paint a permanently 
marked measuring point on the PVC well casing from where all water 
level measurements for individual wells should be measured. This 
provides consistency in future water level measurements. If the 
measuring point is missing, record the water level relative to the 
ground surface, but mark the casing at the point the measurement was 
made. Record the distance from the new mark to the ground surface 
on the data form and in the logbook and describe the new measuring 
point in the comments column of the data form. 

9. Comments. Any additional information. 

GROUNDWATER LEVELS AND GASOLINE THICKNESS DATA FORM 

Items 1 through 9 of the Groundwater Level Data form also apply to this form. 
In addition, use the following instructions that are unique to investigations where 
a gasoline (or other petroleum) product is floating on the water in the well. 

l. Depth-to-Gas. The level measurement in feet, tenths of feet, or 
hundredths of feet, depending on instructions provided in the FSP or 
WP. 

2. Type of Probe. The manufacturer's name and serial number (if 
available) of the petroleum probe being used. 
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STANDARD OPERATING PROCEDURE 3.3 

OPERATIONAL CHECK OF PRESSURE TRANSDUCERS USED IN 
MEASURING WATER LEVELS IN WELLS 

1. PURPOSE 

To describe procedures for conducting office and field checks of pressure transducers. 

2. DISCUSSION 

The Field Sampling Plan (FSP) or Work Plan (WP) for the site contains specific details about the frequency 
of measurements for this SOP. The documentation of water level measurements will be performed as 
described in the associated procedures. Pressure transducers measure hydrostatic pressure. which can 
then be converted to groundwater elevations. A transducer measures pressures over a specific range of 
submergence. Outside this range, measurements will not be accurate. If it is submerged more than two 
times its design range or subjected to negative pressures, the transducer can be damaged. This SOP 
describes a method to ensure that the transducer is working proper1y. 

Take several precautions when using transducers of submergence. Vent the transducer cable so that the 
temperature and barometric pressure will not cause variations in the transducer reading. If the vent port is 
plugged, inaccurate readings will result. If water enters the vent and flows downward into the transducer, 
the transducer may be destroyed. The transducer cable is susceptible to physical damage (for example, 
abrasions on sharp well casings) and chemical degradation from solvents. If the cable is damaged and 
submerged, the transducer may be destroyed or inaccurate readings may result. 

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. 

3.2. Preparation 

3.2. 1. Office 

SOP No. 

1.1 

1.6 

3.1 

3.2 

3.4 

SOP Title 

General Instructions for Field Personnel 

General Equipment Decontamination 

Water Level Measurement 

Aquifer (Slug) Testing 

Aquifer Pumping Test 

---------~·-~A-:- -ReviewtheFSP-or WP-and-sOPs.listed-in-section3:-C- ---~-~----~--------- ---

• B. Coordinate schedules/actions with the installation staff. 

C. Obtain appropriate permission for property access. 
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D. Assemble the equipment and supplies listed in Appendix 5.1. Ensure the proper operation of 
all sampling equipment. 

E. Ensure the proper operation of the electronic data logger and pressure transducer. Review 
guidelines in the operator's manuat for the electronic data logger. Be sure· that the data logger 
or its battery pack is fully charged. Using a 3- to 4-ft column of water (for example, capped 
PVC casing), test the response of the electronic data logger and pressure transducer. 
Conduct a test for the proper depth response and a test for the drift of readings in this column. 

Deoth Response Test 

1. Mark the length of the transducer cable at measured intervals appropriate for the column 
of water. Using a 4-ft column of water, for example, mark the cable with tape at 1-ft 
intervals (for a 3-ft length), beginning at the transducer end. 

2. Lower the transducer and cable to the bottom of the water column. 

3. Connect the cable to the electronic data logger and begin the logging sequence. 

4. Wait one minute and raise the transducer a measured length. Wait one more minute. 

5. Continue raising the transducer cable to the measured segments and logging the results 
for one minute until all segments have been measured. 

6. Check the lengths recorded on the data logger against the measured lengths. If the 

• 

difference is greater than 2% to 5% of the measured length, return the transducer to the • 
manufacturer for calibration. 

Drift Test 

1. Lower the transducer into the water column and tape to the edge of the column. 

2. Connect the transducer cable to the electronic data logger and begin a 15-min logging 
sequence. 

3. Check the results for noticeable drift of the depth measurement. An unacceptable 
amount of drift is 5% or more. 

4. Notify the manufacturer if an unacceptable drift is occurring. 

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 for use during 
the field water level measurement task (see INDEX TO SOPs). 

D. Consult the ER Program data administrator for a current list of information management codes 
and location IDs used in the completion of data forms. 
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• 3.2.3. Field 

A. Locate the monitoring wells where the pressure transducers will be calibrated and locate the 
appropriate decontamination areas. 

B. Assemble the testing equipment. 

C. Decontaminate the transducer and cable as specified in the Sampling Plan and SOP 1.6, 
General Equipment Decontamination. 

__________ O._Make_an_initial_water_level_measurement_foLthe-calibration-monitoring-well-using-a-tape-or'-----
water level sounder according to SOP 3.1, Water Level Measurement. 

• 

E. Before beginning the calibration, record the information and enter it into the electronic data 
logger. The type of information may vary, depending on the model used. When using different 
models, consult the operator's manual for the proper data entry sequence to be used. The 
following data are entered into the Enviro-Labs Model DL-120-MCP Data Logger as an 
example. 

1. Baud rate 

2. Station ID 

3. Date \fY /MM/DD) 

4. Time (HH:MM:SS) 

5. Scale factors for each channel 

6. Set logging sequence (use a logging sequence that will last for at least 3 min). 

3.3. Operation 

A. Cover sharp edges of the well casing with duct tape to protect the transducer cables. 

B. Repeat the depth response test and drift test described in Section 3.2.1.E. 

C. Continue the water level measurement task specified in the FSP or WP (for example, slug test 
or pumpi11g test). 

3.4. Postoperation 

3.4.1. Field 

A. After completing the aquifer test, decontaminate the transducer and cable according to SOP 
1.6, General Equipment Decontamination. Do not use solvents to decontaminate the 
transducer cable. 

B. Repeat 3.2.1.E: depth response test and drift test for closing calibration check. 

-----·--. C---;- -Gomplete-the-shutdown-of-the-electronic-data-logger: 

• D. Ensure that all equipment is accounted for, decontaminated (see SOP 1.6. General Equipment 
Decontamination), and ready for shipment. 
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3.4.2. Documentation 

A. Complete initial and final calibration documentation (data logger printout). 

B. Complete logbook entries, verify the accuracy of entries, and sign/initial all pages. 

3.4.3. ()ffice 

A. Deliver documentation 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. 

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. Arrange for the repair of any transducers that were damaged or could not be calibrated. 

4. S()URCES 

Enviro-Labs, Inc. 1986. "Operation manual: El-200 Groundwater Monitoring System with Model 
EL-120-MCP Data Logger," April 1986. Milford, New Hampshire. 

In-Situ, Inc. 1984. "Owner's Manual: Hydrologic Analysis System, Model SE200," April 1984. Laramie, 
Wyoming. 

5. APPENDIX 

5.1. Equipment and Supplies Checklist 
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• APPENDIX 5.1 

EQUIPMENT AND SUPPLIES CHECKLIST 

Electronic data logger 

Pressure transducer and cable 

Water level sounder 

Tape measure graduated in 0.01 It 
--------------------------------~--

Capped PVC casing 

• 

• 
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• STANDARD OPERATING PROCEDURE 4.1.1 

ADDENDUM TO STANDARD OPERATING PROCEDURE 4.1 

METHODS TO CONTROL COMMUNICA1"10N OF SUBSURFACE 
CONTAMINANTS WITHIN AND BETWEEN SATURATED ZONES DURING 

DRILLING AND WELL INSTALLATION 

-------1~PURPOSE ______________________________________________________________ __ 

• 

• 

To ensure that acceptable, consistent drilling and well installation procedures are used to prevent 
communication of subsurface contaminants in vadose zone soils with underlying groundwater and to prevent 
communication of contaminants between saturated zones. 

2. DISCUSSION 

The Field Sampling Plan (FSP) and Work Plan (WP) provide information about the scope and details of the 
drilling operation at a given site, including specifications for drilling techniques. This Standard Operating 
Procedures (SOP) serves as an Addendum to SOP 4.1 when drilling is performed in areas in which 
suspected subsurface contaminants may be encountered in vadose zone soils, landfill materials, or perched 
or regional saturated zones. This Addendum outlines special procedures to prevent communication of 
contaminants with underlying groundwater. Four specific potential cases of cross-contamination are 
addressed: 

1) The potential for transporting vadose zone contamination including landfill materials into the 
Buried Valley aquifer (BVA); 

2) The potential for transporting contamination between the upper and lower zones of the BVA, 
if and where they may exist; 

3) The potential for transporting contamination between the BVA and the underlying saturated 
bedrock; and 

4) The potential for transporting contamination from a perched saturated zone in bedrock to the 
regional groundwater. 

3. PROCEDURES 

Four sets of procedures are described. Each set relates specifically to one of the potential cases of cross
contamination described above. 

3. 1. Vadose Zone Contamination 

The following procedures will be implemented when high concentrations of contaminants are encountered 
or anticipated during drilling in vadose zone soils or landfill materials. The intent is to minimize 
communication of known or suspected vadose zone contamination to the BVA. This will be accomplished 
by drilling through surface casing that isolates the entire thickness of contaminated vadose zone material 
!~o!!' _!h~ borehole. _ ___ _ _ _ _ _ ___ _ _ _ _ __ _ _ __ ___ _ _______ ----- - ----- ---

A. Commence drilling using a sonic rig with an 8-inch diameter casing and attached drive shoe. 

B. Collect continuous soil samples or rock core. 
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C. Monitor soil samples or core for volatile vapors using a photoionization detector and an organic 
vapor analyzer. A significant reading is defined as any reading that would require Level C 
personal protective equipment, which is a reading greater than 3 units above background. 
Monitor soil samples or core for radiological hazards using a Pancake GM probe, MicroR meter, 
an Alpha scintillometer, or other equivalent instruments as specified in the site-specific Health 
and Safety Plan. A significant radiation level is defined as a reading of greater than 3 times the 
background level or any other action level that is exceeded as specified in the Health and 
Safety Plan. 

D. Identify the depth of the soil contamination or the depth of the compacted clay landfill liner. 
This identification will be based on two criteria: 

1. When the photoionization detector and the organic vapor analyzer indicate levels above 
background; and 

2. The soil samples indicate that the compacted landfill liner has been encountered. If the 
liner cannot be identified in the soil samples, the as-built construction drawings may be 
required. 

E. When drilling through landfill materials, examine the soil samples for the artificial-fill/compacted 
clay landfill liner contact. 

F. Drill one foot into the top of the identified compacted landfill liner. 

G. For a 4-inch diameter monitoring well, 

1) Withdraw the sonic tool. 

2) Drill an oversize hole with a cable tool to the depth of the sonic hole, simultaneously driving 
1 0-inch steel casing to depth of core hole; 

3) Resume drilling with the sonic rig and collect continuous core to the prescribed depth of 
the borehole. 

4) Install the well and grout to land surface. 

H. For a 2-inch diameter piezometer, 

1) Withdraw the sonic tool. 

2) Using the sonic rig, vibrate/drive a 7 -inch casing and simultaneously feed a bentonite slurry 
from the bottom, outside the casing. 

3) Resume drilling with the sonic rig and collect continuous core to the prescribed depth of 
the borehole. 

4) Install the well and grout to land surface. 

3.2. Buried Valley Aquifer 

A. Commence drilling using a sonic rig with an 8-inch diameter casing and attached drive shoe . 

B. Collect continuous soil samples or rock core. 
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• C. Monitor soil samples or core for volatile vapors using a photoionization detector and an organic 
vapor analyzer. A significant reading is defined as any reading that would require Level C 
personal protective equipment, which is a reading greater than 3 units above background. 
Monitor soil samples or core for radiological hazards using a Pancake GM probe, Micro A meter, 
an Alpha scintillometer, or other equivalent instruments as specified in the pertinent Health and 
Safety Plan. A significant level is defined as a radiation reading of greater than 3 times the 
background level or any other action level that is exceeded as specified in the Health and 
Safety Plan. 

D. Examine the soil samples or core for visible signs of contamination, such as artificial coloration 
--------------'or_unusuaUextural_changes.------------------------------

• 

E. Examine the soil samples or core for evidence of a till layer, which may serve as a confining 
layer. The presence of a confining layer will be deter~ined by three criteria: 

1. The texture of the soil samples or cored material can be defined as a true till, not just a 
gradation of outwash with greater silt and sand content; 

2. The layer is at least 5 ft thick. as determined from the soil samples or core; and 

3. The top of the layer occurs below the zone of saturation. All three criteria must be satisfied 
for the encountered material to be considered a confining layer. 

F. If significant overlying contamination is found by the criteria listed in C or D. and it is 
determined that a confining layer exists by the criteria listed in E. then the following procedures 
should be followed: 

1. Discontinue drilling. 

2. Notify the WESTON project manager and await approval to proceed with Step 3. 

3a. For a 4-inch diameter monitoring well, 

i) Withdraw the sonic tool. 

ii) Drill an oversize hole with a cable tool to the depth of the sonic hole, 
simultaneously driving 1 0-inch steel casing to depth of core hole; 

iii) Install 2 to 3 ft of bentonite at bottom of casing and wait 24 hours for bentonite to 
set up. 

iv) Resume drilling with the sonic r~g and collect continuous core to the prescribed 
depth of the borehole. 

v) Install the well and grout to land surface. 

3b. For a 2-inch diameter piezometer, 

i) Withdraw the sonic tool. 

--- - ----- -- -ii)- - - -Using-the -sonic- rig,- vibratejdrive-a-Tinch casin-~f and-simultaneously -fee<f_a ___ ----

• bentonite slurry from the bottom, outside the casing . 

iiip Resume drilling with the sonic rig and collect continuous core to the prescribed 
depth of the borehole. 

Mound Plant ER Progrr.m SOPs 
Draft 
1.4901'022.411 ~ 

Revision 2 
December 1992 

SOP 4.1.1 
Page 3 



iv) Install the well and grout to land surface. 

3.3. Buried Valley Aquifer and Underlying Bedrock 

The following procedures will be implemented when the potential for cross-communication exists between 
the BVA and the underlying bedrock in an area of potentially significant levels of contamination. The intent 
of this procedure is to minimize the possibility of contamination within one zone from being transported to 
the other zone. 

A. Commence drilling using a sonic rig with an 8-inch diameter casing and attached drive shoe. 

B. Collect continuous soil samples or rock core. 

C. Monitor soil samples or core for volatile vapors using a photoionization detector and an organic 
vapor analyzer. A significant reading is defined as any reading that would require Level C 
personal protective equipment. which is a reading greater than 3 units above background. 
Monitor soil samples or core for radiological hazards using a Pancake GM probe, MicroR meter. 
an Alpha scintillometer. or other equivalent instruments as specified in the pertinent Health and 
Safety Plan. A significant level is defined as a radiation reading of greater than· 3 times the 
background level or any other action level that is exceeded as specified in the Health and 
Safety Plan. 

D. Examine soil samples or core for visible signs of contamination, such as artificial coloration or 
unusual textural changes. 

• 

E. When bedrock is encountered during drilling and if significant overlying contamination is found • 
by the criteria listed inC or D. then the following procedures should be followed: 

1. Discontinue drilling. 

2. Notify the WESTON project manager and await approval to proceed with Step 3. 

3a. For a 4-inch diameter monitoring well, 

i) Withdraw the sonic tool. 

ii) Drill an oversize hole with a cable tool to the depth of the sonic hole, 
simultaneously driving 1 0-inch steel casing to depth of core hole; 

iii) Ensure seal between casing and bedrock by cleaning out bottom of hole and 
waiting a minimum of 2 hours to see if water collects in borehole; if it does not. go 
to iv. If it is apparent that water is leaking past the casing, such as a water level 
rise in the casing, install 2 to 3 ft of bentonite at bottom of casing and wait 24 
hours for bentonite to set up; 

iv) Resume drilling with the sonic rig and collect continuous core to the prescribed 
depth of the borehole. 

v) Install the well and grout to land surface. 

3b. For a 2-inch diameter piezometer, 

i) Withdraw the sonic tool. 

ii) Using the sonic rig, vibrate/drive a 7-inch casing and simultaneously feed a 
bentonite slurry from the bottom. outside the casing. 
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• iii) Resume drilling with the sonic rig and collect continuous core to the prescribed 
depth of the borehole. 

iv) Install the well and grout to land surface. 

3.4. Perched Saturated Zone Underlying Regional Groundwater 

The following procedures will be implemented when the regional water table could be contaminated by 
seepage from a perched saturated zone. Specifically, this section applies to boreholes that will be drilled 
on the Main Hill in search of a regional potentiometric surface. Contamination of the uppermost weathered 
bedrock and overlying fill and soil has been identified on the Main Hill. Contamination has been measured 

-------at-the·seeps·exiting·from-this-uppermost·perched·zone·at·an-elevation-of-approxiiifatel'{820-ftal5~o~v-e-m--=-ea-::-n-,-----

sea level. If a regional potentiometric surface exists below the Main Hill, it may lie at an elevation of 
approximately 680ft above mean sea level, which corresponds with the Great Miami River stage. 

• 

• 

A. Commence drilling using a air rotary rig with a 4-inch nominal diameter coring bit. 

B. Collect continuous soil samples or rock core. 

C. Monitor soil samples or core for volatile vapors and radiological hazards as prescribed in the 
Health and Safety Plan. Observe core for signs of saturation. Note the contact between 
weathered and competent bedrock. Drill 1-ft in to competent bedrock. 

D. Withdraw the coring tool. 

E. Drill an oversize hole with a cable tool to the depth of the core hole. simultaneously driving 1 0-
inch steel casing to depth of core hole; 

F. Ensure seal between casing and bedrock by cleaning out bottom of hole and waiting a 
minimum of 2 hours to see if water collects in borehole; if it does not, go to G. If it is apparent 
that water is leaking past the casing, such as a water level rise in the casing, install 2 to 3 ft of 
bentonite at bottom of casing and wait 24 hours for bentonite to set up; 

G. Resume drilling with the core rig and collect continuous core to the prescribed depth of the 
borehole. 

H. Upon completion of the borehole and removal of the drill pipe, set a packer below the surface 
casing and suspected seepage from perched zones and above the suspected depth of the 
regional potentiometric surface. Monitoring of the packer for pressure loss will be performed 
to ascertain effectiveness of the downhole seal. Additionally, it may be necessary to periodically 
pump water from above the packer to lessen the head pressure and to reduce potential for 
leakage. 

I. Prior to removal of the packer. all water in the borehole above the packer will be removed. 

J. Set up to perform downhole geophysical logging. Remove packer just prior to logging. Install 
the well within 48 hours of completion of the geophysical logging. If the well cannot be installed 
in 72 hours, then reinstall packers. 

K. After geophysics are completed, the borehole will require reaming by air rotary rig to allow well 
installation. 

---- -------
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STANDARD OPERATING PROCEDURE 4.1 

SOIL BORING 

1. PURPOSE 

To ensure acceptable, consistent soil-boring procedures for all pertinent aspects of haz-

ardous waste investig,~a~t~io~n~s~·--------------------------------------------------------------------

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 at 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. Various methods can be used for soil boring. These include, but are not 
limited to, hollow-stem augering, cable tool, mud rotary, and air rotary. For most 
investigations, dry hollow-stem augcring or cable tool are the preferred drilling methods. 
Additional information concerning boring techniques is contained in the SOP 4.2, Rock 
Boring . 

When drilling is performed in areas in which suspected subsurface-source contaminants 
may be encountered in the vadose zone, special protocols may be implemented to prevent 
communication of these contaminants with underlying soil or groundwater. Information 
regarding the potential for these conditions will be specified in the appropriate FSP or 
WP. Specific procedures are contained in an Addendum to Mound Plant ER Program SOP 
4.1. The Addendum is titled, Methods to Control Communication of Subsurface 
Contaminants with Ground water. 

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 
arc listed below. 

SOP No. 

1.1 

1.3 

1.4 
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1.5 Guide to Handling, Packaging, and Shipping of 
Samples 

1.6 General Equipment Decontamination 

4.2 Rock Boring 

4.3 Monitoring Well Installation 

5.1 Soil and Rock Borehole Logging and Sampling 

6.1 Health and Safety Monitoring of Combustible Gas Levels 

3.2. Preparation 

3.2.1. Office 

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 

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. 
operation of all sampling equipment. 

Ensure the proper 

E. If samples are 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. Documentation 

A. Obtain a logbook from the QA of_ficer. 

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). 
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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. £i.d!! 

- 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 
Dec on tamina tion ). 

B. Clear the work site of all brush and minor obstructions. 

C. Stake the location of utilities and the proposed boring areas. 

NOTE: Ensure that proposed boring areas are not traversed by utility 
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. 

E. If 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 with a 
Photoionization Detector, and SOP 6.3, Health and Safety Monitoring of Organic 
Vapors with a Flame Ionization Detector. 

F. If the boring is to be completed as a monitoring well, review SOP 4.3, Monitoring 
Well Installation, for pertinent information. 

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 
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of that rig. More than one rig at 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 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. 

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, air systems include an 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 air line oil filter, and the evaluation of air line filtering in the 
logbook. 

N. Follow the sampling interval and type of sampling equipment specified m the 
FSP or WP unless directed by the site manager. 

0. Record al.l field measurements and comments on the Borehole Log (Soil) form (see 
SOP 5.1). Complete all lines on the forms. Use the Jetter 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 it as an attachment. 

P. Maintain a daily detailed driller's report during drilling. Resolve all disputes 
concerning drilling time, standby time, and work progress at 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 or WP. 

R. If 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. Usc 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 or 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 at the required sampling depth. 
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• S. 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 at least 10 ft below the grout surface. The grout should 
consist of a neat cement with 4 lbs 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. 

---------;-M~e-t:-;h-o-d7s-o-t"h_e_r--,-t h'a n those d escr i"bed-here rna y ~i m plcmcn tea----as-d-ie ta tea-o::cy:-------

• 

• 

appropriate state or local agencies. Do not usc any grout additives except the 4% 
bentonite. 

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. Postoperation 

3.4 .I. Field 

A. Ensure that all equipment is accounted for, decontaminated (sec 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 borehole locations are properly staked and the location ID is 
readily visible on the location stake. 

D. Have the driller approve and initial the report of progress at the end of each 
operating day. 

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. 

D. If required by local or state law, file 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. 

------- - - ---·--- - ----- -- ------ ------------------------
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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. 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 from the borings. 

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 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 

Sample containers 

Appropriate clothing 

Sprayer with clean water for dust control 

Any applicable licenses and permits 

Camera and film 

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 and 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 

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. 

1.1 

1.3 

1.4 

1.5 

1.6 

5.1 
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6.1 Health and Safety Monitoring of Combustible Gas 
Levels 

3.2. Preparation 

3.2.1. Office 

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 

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. If samples are 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. 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 for the site and coordinate boring locations with utility 
companies. 

G. 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. ~cumentation 

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. 

Mound Plan& ER Program SOPs 

Draft 

Revieion 1 
March 1992 

SOP 4.2 

Pap2 

• 

• 

• 



• 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. 

C. Stake the location of utilities and locations for proposed borings. 

NOTE: Ensure that proposed boring areas are not traversed by utility 
--------------,t.~r:=-a-=nc::cs=mission 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 the SOP 1.6, General Equipment Decontamination. 

B. Handle all samples as described in the SOP 1.5, Guide to Handling, 
Packaging, and Shipping of Samples. 

C. Rock sampling and borehole logging must conform to the specifications 
defined in the SOP 5.1, Soil and Rock Borehole Logging and Sampling . 

D. If field screening of samples for organic vapors is required, conduct it as 
described 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. 

E. If the boring is to be completed as a monitoring well, review the SOP 4.3, 
Monitoring Well Installation, for pertinent information. 

F. 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. 

G. 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. 

H. For each operating drill 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 at a time may be supervised by 
a qualified individual. 

I. Do not use dyes, tracers, or other substances or introduce them into 
borinss:-weTIS,- soil moisture (water) sa-m-plers, grout, baCkfill, groundw~ ~~ -~
or surface water unless specifically required by the contract. 
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J. If drilling fluids are required, do not use dug (lined) sumps; portable 
recirculation tanks are required. 

K. 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 affixed to the sample container. S.OP 1.3, 
Sample Control and Documentation, contains copies of the form and label 
and instructions for completing the form and label. 

L. If specified, air systems should include an 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, air pressures used, the frequency of changing the air line oil filter, 
and an evaluation of the air line filtering. 

M. Follow the sampling interval and type of sampling equipment specified in 
the FSP or WP unless directed by the site manager. 

N. 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 for not applicable, NO for not done, or UNK for 
unknown when applicable. If some steps or procedures were not 
performed as described, state the reason (as practicable) on the Borehole 
Log (Rock) or submit it as an attachment. 

0. During drilling, maintain a daily detailed driller's report and have a qual
ified person submit it 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. 

P. If rock coring is specified, follow the procedure described below. 

l. Casing is required for 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 for 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 at the required sampling depth. 

3. Use drill rods for drilling rock that are NW in size to mmtmtze 
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. · 
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5. Use five-ft barrels at the discretion of the site manager . 

6. Make every effort to use clear water as a drilling fluid. In the event 
that this is impractical, recirculated water may be used at the 
discretion of the site manager, as long as a settling tank and filtering 
system are provided. 

7. To minimize core losses in soft, erodable rock, the measures listed 
below should be required by the supervising field technician. 

a. Restrict drilling to short runs of 2 to 3 ft. 

b. Keep drilling water pressure low (under 150 psi). 

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 grind
ing 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 it 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 fully 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). 

ll. 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. 

l. Rate of drilling 

2. Percent of drilling fluid recovery 

3. Changes in drilling fluid and water color 

4. Lithologic description 

_________________ _pet~r_!lli_~e_lithologies by using a kitchen screen to separate rock 
particles from the return -waters~ Describe the cuttings according~-------

• SOP 5.1, Soil and Rock Borehole Logging and Sampling. Place the 
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cuttings on plastic sheets for easier tracking of depth and 
examination. 

R. In the abandonment of any boring, follow any appropriate state regula
tions and obtain approval before any casing removal or 
sealing/backfilling. 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 at 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, as 
long as the end of the pipe is at least 10 ft below the grout surface. The 
grout should consist of a neat cement with 4 lbs 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. Safety equipment should be specified by the site and safety officer. In 
all 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 . Postoperatioo 

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 borehole locations are properly staked and the location ID 
is readily visible on the location stake or protective casing. 

D. Have the driller approve and initial the report of progress at the end of 
~ach operating day. 

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 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. 

D. If required by local or state law, file well-installation reports. 
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• 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) for eventual delivery to the 
Department of Energy. 

B. Inventory equipment and supplies. Repair or replace all broken or 
------------d'amaged equipment. Replace expenda6leitems. Return equipment to tn-:oe _____ _ 

• 

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 from the borings. 

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 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 

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 4.3 

MONITORING WELL INSTALLATION 

1. PURPOSE 

To ensure acceptable, consistent monitoring well installation. 

2-. DISCUSSION 

Monitoring well installation creates a permanent access for collecting groundwater 
samples and measuring aquifer characteristics. Ideally, the well should not alter 
the medium that is being sampled. 

The Field Sampling Plan (FSP) or Work Plan (WP) provides information about the 
scope and details of monitoring well installation at a given site. A list of critical 
issues involved in monitoring well installation are listed below. 

Soil/rock boring technique 

Casing and screen materials 

Casing and screen diameter, screen length and size, and screened 
interval 

Filter pack, annular seal, grout, protective cap, and protective casing 

Monitoring wells with a minimum borehole diameter of 8 inches will be installed 
using appropriate drilling techniques. All well construction materials should be 
chemically inert and also of sufficient strength to provide long-term structural 
integrity during well development and use. Therefore, it ·is recommended that 
four-inch-diameter, stainless steel, 0.010-inch slot well screen (or as specified in 
the work plan) be coupled with 4-inch-diameter, Schedule 40 PVC or stainless steel 
ri::er pipe as specified in the work plan. The location and completion depth of 
eaci; well will be outlined in the applicable work plan or field sampling plan. A 
1O-ft iong well screen is recommended for most monitoring well installations. In 
rare cases, well screens greater or less -than 10 ft in length can be installed based 
on field conditions or as specified in the work plan. A quartz sand filter pack as 
specified in the work plan will stem the annulus between the well string and the 
borehole wall from the bottom of the borehole to no more than 2 ft above the top 
of the well screen. Grain size of the geologic medium will be evaluated by the 
onsite geologist to confirm that the proper filter pack size is used. It is 
recommended that the filter pack be emplaced as a sand slurry (composed of silica 
sand and project-approved potable water) using a tremie pipe. This procedure will 
help the sand to settle and compact within the borehole annulus and prevent the 
sand from bridging along the well screen interval. During emplacement, the depth 
to the top of the filter pack will be frequently tagged using a weighted measuring 
tap__e,_ _A_.f._-_to 4:f!_ ln_tervaJ _of _Q~nJ9_nite_!)ellets or Sll!frY _ wi~l_ b~ emplaced on top 
of the filter pack using a tremie pipe. The bentonite will adequately seal the zone 
of completion. The remaining borehole annulus will be stemmed to the ground 
surface using a cement/bentonite grout mixture. 

Mound Plant EP.. Program SOPs 

Draft 

Revision 1 

March 1992 

SOP 4.3 

Pace 1 



3. PROCEDURES 

3.1. Associated Procedures 

Before every operation, a review of the SOPs l.l·LIO 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. Borehole drilling, development of the wells, 
collection and measurement of samples, and the documentation of data will be 
performed as described in the associated procedures. Procedures directly associ
ated with this SOP are listed below. 

SOP No. 

1.1 

1.6 

2.2 

3.1 

4.1 

4.2 

4.4 

5.1 

6.1 

6.2 

6.3 

3.2. Preparation 

3.2.1. Office 

SOP Title 

General Instructions for Field Personnel 

General Equipment Decontamination 

Field Measurements on Ground and Surface Water 
Samples 

Water Level Measurement 

Soil Boring 

Rock Boring 

Monitoring Well Development 

Soil and Rock Borehole Logging and Sampling 

Health and Safety Monitoring of Combustible Gas 
Levels 

Health and Safety Monitoring of Organic Vapors with a 
Photoionization Detector 

Health and Safety Monitoring of Organic Vapors with a 
Flame Ionization Detector 

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. Research site hydrogeology to estimate key parameters (for example, 
anticipated aquifer depth and thickness, types of contaminants, and grain
size distribution). 
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E. If water/sand slurry or grout is required, the source(s) of any water used 
must be approved by the site manager before field operations. 

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. 

E. Record all pertinent information (date, site, ID #, and location) in the 
logbook or on the appropriate form. Include field conditions, unusual 
circumstances, and weather. Instructions for logbook entries are in SOP 
1.3, Sample Control and Documentation. 

3.2.3. Field 

A. Decontaminate all equipment before monitoring well installation, as 
specified in SOP 1.6, General Equipment Decontamination . 

3.3. Operation 

A. Monitoring wells must be installed in such a manner as to mmimize 
disturbance and prevent introduction of contaminants to the subsurface 
environment. This is especially important if rotary drilling techniques 
using circulation fluid are employed. Any use of solvents, glues, soap, or 
cleaners is prohibited below grade unless otherwise stated in the 
specifications. When they are used, describe the material and include the 
manufacturer and type (specification). The use of pipe dope, grease, and 
oil is also prohibited; however, the use of teflon pipe dope is acceptable. 

B. · Monitor downhole and the breathing zone according to SOP 6.1, Health 
and Safety Monitoring of Combustible Gas Levels;· 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. Perform readings as often as necessary to 
ensure the safety of workers. Record all measurements on the data 
collection forms included with these SOPs. 

C. Record all field measurements and comments on the Well Completion 
Information or the Borehole/Well Construction Field Data Log form. 
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 were not performed as described, state the reason 
(as_practicable)__on __ the_Jorm_or_submiLiLas_an_attachment._Copies_of ______ _ 
these forms are in Appendix 5.1 and Appendix 5.2, respectively. Fill out 
the forms as described in Appendix 5.6. For a current list of codes used 
in the data form completion, consult the ER Program data administrator. 

Mound Plant ER Program SOPs 

Draft 

Reviaion 1 

March 1992 

SOP 4.3 

PaceS 



D. Record the diagram of the well installation on the Well Completion 
Information form and show the depth from surface grade, the bottom of 
the boring, sump, screen location, coupling design and location, granular 
backfill, seals, grout, cave-in, centralizers, and the height of the riser 
above the ground surface. Record the actual composition of the grout, 
seals, and granular backfill on each Borehole/Well Construction Field 
Data Log form. Include the screen slot size (in inches), slot configuration, 
and screen manufacturer. 

E. If appropriate, include the protective casing detail on all well sketches. 

F. If a quartz sand filter pack is specified, follow the instructions listed 
below. 

I. Base the average grain size of the sand on the expected grain-size 
distributions in the screened formation a.nd the size of predesigned 
well-screened openings. Use sand having a gradation that will allow 
no more than 10% of pack rna terial to pass through the screen slots. 

2. Take at least one sample (1/2 to 1 pint in size) from each shipment of 
granular material, assign an identification number, and store it with 
the soil samples. Record the identification number on the sketch of 
each installation for which that material was used. 

3. The specifications of the proposed sand-pack material should be 
submitted by the contractor for approval before use. Describe each 
sample in terms of lithology, grain-size distribution, and source 
(company from which it was purchased and the pit or quarry of 
origin). This material should be clean, inert, and siliceous. Use well
sorted (poorly graded) sand, like No. 8-12 or a similar material, with 
approximately 10% passing the design slot size. 

G. It is desirable that all padlocks at a given site can be opened by the same 
key. The numbers on the locks should be noted and then rubbed off the 
back. 

H. Safety equipment should be specified by the site health and safety 
officer. In all cases, the minimum physical protection should include a 
hard hat, safety glasses, gloves, steel-toed leather boots, hearing 
protection, and coveralls for splash protection and cold weather. 

I. Typical well construction features are in Appendixes 5.3 and 5.4. 
However, specific contract requirements may alter some of the 
components or values. After well development (SOP 4.4) is complete, 
indicate the water level on the well construction diagram of the Well 
Completion Information Form (Appendix 5.1). 

J. When applicable, use stainless steel centralizers to assure the uniform and 
complete annular filling by granular backfill, seal, and grout materials. 
Fasten centralizers to the well casing by mechanical fasteners and radially 
space them around the casing at 120° or 90° intervals. On the 
Borehole/Well Construction Field Data Log form (Appendix 5.2), provide 
a description of the fastening device and centralizer that includes their 
locations. 
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• K. If specified, place a quartz sand filter pack in the annulus next to the 
well screen in all monitoring wells. The sand pack ensures continuous 
flow capability from the natural formation to the well bore. 

l. Fill the annulus between the well screen and borehole wall with a 
sand slurry (composed of silicon sand. and project-approved potable 
water) using a tremie pipe. Frequently tag the depth to the top of the 
filter pack using a weighted measuring tape during this process to 
insure proper placement. 

2. It is necessary to emplace sufficient sand slurry to stem the annular 
----------------interva·l-between t~bottom oftneooreliole to no more flian 2-f•t----''-----

• 

• 

above the top of the well screen after the sand pack has compacted 
and settled. 

3. Ascertain the depth of the top of the sand with an acceptable 
measuring device or the tremie pipe and verify the thickness of the 
sand pack. If necessary, add more sand to bring the top of the sand 
pack to the proper elevation (no more than 2 ft above the top of the 
screen). 

4. Under no circumstances should the sand pack extend into any aquifer 
other than the one to be monitored. In most cases, the well design can 
be modified to allow for a sufficient sand pack without the threat of 
cross flow between producing zones . 

5. The site manager is the only individual authorized to modify an 
existing well design. 

6. In materials that will not maintain an open hole, leave the hollow
stem augers in the hole during sand pack placement to the extent 
practical. Remove them as the level of the sand pack rises above the 
bottom of the augers. 

L. Place a bentonite seal between the sand pack and grout to prevent 
infiltration of cement into the filter pack and the well. In special 
circumstances, an open borehole may be drilled to a depth below where 
the screen is set. If grout is used to seal off a lower aquifer or as 
backfill up to the proper level, place a bentonite seal above the grout 
before the casing, screen, and sand pack are introduced. Allow the grout 
to set up for a minimum of 12 to 24 hrs before placing the seal. Place the 
bentonite seal in the monitoring well as described below. 

l. Fill the annulus between the well casing and borehole with a 
bentonite seal at least 2- to 4-ft thick (vertically) above the filter 
pack. 

2. For wells less than approximately 50 ft in depth, use bentonite pellets. 
The pellets should have a minimum purity of 90% montmorillonite 
clay and a minimum dry bulk density of 75 lb/ft3 for ·1/2-inch pellets 

____ Jas_p_r:o_vid_e_d __ Qy_ ~_meri_c_l!!l_ CoJJ!li<D _O_!_Lh~ ~q!,!iyajent. __ Pour_ the ______ _ 
bentonite pellets directly down the annulus. Avoid introducing 
pellets into the well bore. Place a cap over the top of the well casing 
before pouring the bentonite pellets from the bucket. Pour the pellets 
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from different points around the casing to ensure even application . 
A tremie pipe may be used to redistribute and level out the top of the 
seal. 

3. For the wells deeper than approximately 50 ft, the bentonite seal may 
either be poured as pellets or introduced as a slurry. The method 
should be determined by the site manager after evaluating the 
condition of the well and borehole wall. If there are no centralizers 
in the upper portions of the casing, manipulate the casing to prevent 
pellets from hanging up in the narrow annulus and to allow them to 
settle to the bottom as rapidly as possible. 

4. If a slurry of bentonite is used as annular seal, prepare the slurry by 
mixing powdered or granular bentonite with potable water. The 
slurry should be of sufficiently high specific gravity and viscosity to 
prevent its displacement by the grout that will be placed above. 
Regardless of depth and depending on fluid viscosity, a few handfuls 
of bentonite pellets may be dumped in to solidify the surface of the 
bentonite slurry as a precaution. 

5. Before adding bentonite pellets or slurry, be sure the sand pack has 
ceased settling by measuring the depth of the top of the sand with the 
tremie pipe. The sand pack should provide an adequate cover over 
the screen. 

6. If a bentonite slurry is used, visually check the condition of the 
slurry by pumping into a bucket or onto the ground. Retract the 
tremie pipe 3 ft from the top of the sand pack and begin pumping. 

7. In materials that will not maintain an open hole, leave the hollow
stem augers in the hole during bentonite seal placement to the extent 
practical. Remove them as the level of the bentonite rises above the 
bottom of the augers. 

8. In all situations, use a 2 to 4-ft bentonite seal. Tag the top of the seal 
by an acceptable measuring device or tremie pipe to verify that the 
proper thickness of seal has been placed in the annulus. 

9. Until the specified quantity of bentonite has been placed in the well 
annulus, repeat the application and verification. 

M. Place grout from the top of the bentonite seal to the surface and allow a 
minimum of 24 to 48 hrs after the bentonite seal has been placed to allow 
it to set up. Only Type I or Type II cement without accelerator additives 
may be used. Place grout in the monitoring wells as described below. 

I. Fill the annulus between the well casing and borehole wall with 
grout. 

2. Place the grout from a grout tremie pipe. 

3. The tremie pipe should normally consist of 1.25-inch PVC or steel 
pipe. One-inch rolled, thin-walled polypipe has been used with 
success in some cases. 
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4. Pump the grout through this pipe to the bottom of the open annulus 
until undiluted grout flows from the annulus at the ground surface. 

5. The grout should consist of a neat cement mix composed of 4 lbs of 
commercial bentonite and approximately 7.5 gallons of water added to 
each 94-lb bag of cement. Use only grout mixed with approved water. 

6. In materials that will not maintain an open hole, leave the hollow
stem augers in the hole during grouting to the extent practical. 
Remove them as the level of the grout rises above the bottom of the 
augers. 

7. While the grout is still green, add more grout to compensate for the 
removed casing or auger and tremie pipe and to ensure that the top of 
the grout is at or above the ground surface. 

8. The protective casing should now be placed. 

9. After the grout has set (about 48 hrs), fill any depression in the grout 
caused by settlement with a grout mix similar to that described above. 

N. Install protective casing around all monitoring wells. Exceptions may be 
made on a case-by-case basis. The minimum elements in the protection 
design include those listed below. 

I. The protective steel cap should keep precipitation out of the 
protective casing and should be secured to the casing· by padlocks . 

2. Set a 5-ft (minimum) length of black iron pipe or galvanized pipe so 
that the top of the pipe is about 1.5 to 3 ft above the ground surface 
and grout it in place as shown in Appendixes 5.3 and 5.4. 

3. Use the pipe diameter of 8 inches for 4-inch wells and 6 inches for 
2-inch wells (depending on approved borehole size). A drain hole 
near ground level that is 0.5 inch in diameter is permitted. 

4. Provide a protective steel cap and secure it to the top of each 
protective casing. 

5. Mark the location 10 on the inside and outside of the cover with 
indelible ink and on the protective casing with paint. 

0. Install a concrete well apron or pad around each monitoring well as 
shown in Appendix 5.5. The apron will be constructed with minimum 
radius of 3-ft (6- by 6-ft) and 4 inches thick. The body of the apron 
should contain a 4- by 4 inch wire mesh to reinforce the structure. The 
concrete surface should be roughened for traction and bevelled at an 
angle of 2 degrees to drain runoff. A 10-inch diameter sona tube should 
surround the protective casing with bentonite powder, filling the annulus 
between the casing and the tube. This will prevent the apron from 

----------~------ _cr:acki_ng _ __9y_ring pe_r_io_d_LQf fros_t._ll_c;_aY.e._~_Aiurv~yor's _pin stamp_ed with 

• the well location 10 should be installed on the well apron surface before 
the concrete hardens. 
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P. The installation of guard posts around the periphery of the well apron is 
recommended in areas where vehicle traffic might pose a hazard. 

Guard posts shown in Appendix 5.6 consist of steel posts that are 3 inches 
in diameter or tee-bar driven steel posts. Three are radially located 4 ft 
around each well and driven 2 ft below the ground surface, having a 
minimum of 4 ft above the ground surface with flagging in areas of high 
vegetation. Each post may be cemented in place. 

Q. Drilling through a suspected zone of contamination within the vadose 
zone could create a more permeable conduit for infiltrating groundwater 
to enter and leach potential contaminants to the static water table. The 
following protocols are supplemental to information described in Section 
3.3 for borehole drilling and installation of monitoring wells in this type 
of situation. Borehole and well construction details are shown in 
Appendix 5.7. 

I. Use appropriate drilling techniques to collect continuous core. 

2. Monitor core for volatile vapors as described in Section 3.3.B. 

3. Examine core as described in SOP 5.1, Soil and Rock Borehole 
Logging and Sampling, to determine the vertical extent of 
contaminated soils. 

4. Remove drill string and enlarge the borehole to I ft below the base of 
the zone of contamination. 

5. Set surface casing from the bottom of the enlarged borehole to the 
ground surface and pressure grout the annulus between the outside of 
the surface casing and the borehole wall. Use Type I or Type II 
cement without accelerator additives. The grout should be mixed 
according to specifications outlined in Section 3.3.M5. 

6. Allow a minimum of 24 hours for the grout to set up. 

7. Trip the drill string to the base of the surface casing and drill a 
telescoped borehole to the depth specified in the applicable work plan 
or field sampling plan. 

8. Install the monitoring well according to specifications outlined in 
Section 3.3. 

R. In the event that a borehole must be abandoned for failure to reach the 
specified depth (or any other cause), grout the borehole with a tremie pipe 
from the bottom up with grout mixed to the specifications described in 
Section 3.3.M.5. 

S. In the event that a well must be abandoned for failure to reach specified 
depths, loss of tools, or inadvertent contamination, rip the screened 
interval with an appropriate tool. Grout the well with a tremie pipe 
(from the bottom up) with grout mixed to the specifications described in 
Section 3.3.M5. 
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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 predrilling conditions as specified in the FSP or WP. 

C. Make sure all monitoring wells are properly labeled and the location ID is 
readily visible on the protective casing. 

------------------------

• 

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. 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. 

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/ I 04. Washington, D.C.: U.S. Government Printing 
Office. 

DOE. 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. 

----------------------------------------------------- --------~------~~------
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5.1. Well Completion Information Form 

5.2. Borehole/Well Construction Field Data Log Form 

5.3. Typical Construction of Overburden Well 

5.4. Typical Construction of Bedrock Well 

5.5. Typical Construction of Well Apron 

5.6. Post Placement Around Well 

5. 7. Typical Construction of Telescoped Well with Surface Casing 

5.8. Data Form Completion 
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APPENDIX 5.1 

WELL COMPLETION INFORMATION FORM 

WELL COUPLEllON INFORMATlON 
PAGE 1 Or 2 

FACILITY CODE FlLTER PACK LENGTH (FT) -----

---------~-~------~--FORYA110N-~ ------------~-~ 
L.OCAnON ID ccuunoN (US/RCl--------

ACCEPTANCE COOE-------

OWNER CODE ---------

INSTAU..ER CODE -------

INSTAUAOON ~1! -------

CASINC ELEVATION (fT .. SL) 

CASINC LENGTH (FT) 

CASlNC DIAWETER (IN) 

SE"AL END DEPTH (FTF'D) -----

SCREEN MATERIAL--------

RISER MATERIAL _______ _ 

WilL,.,..; CV.SWOihDia 
.. - IDiftllt WilL 
.. - NDIIUC7IIIN WilL 
T -'IDI' WilL 
D-cmD~ 

f;lll' 'M'IIII 
U: - LCICIIIII Gr - cmD ~ 
a.-a.-o~ 
111-'IMBIIID 
IG- NDNI 
IC-ICIIDDIC 

CMIIa. ell'. - IMJIJIW.il __ ... PJ¥-11\C 

C1 - CDIICIIIJE • - ... Gil .,. 
ca-~ sr-SIIIL 
,._,..,.,.. 11-'IU 
a - M.WIZID 1111 Cl - CDUIII S111L 
•-~~~~~ wo-waao 
SS - lfMUD S111L IG - NDNI 
011 - ana IIEDL err - cma (~Nan') 
1l-1UUIN 

WELL TYPE CLASSIFlCATlON ------

WELL COMPLETION METHOD -----

ZONE Or COMPLETION-------

OPEN/SCREEN DEPl"H (FTFD,~,---

OPEN/SCREEN LfNGTH (FT) ___ _ 

OPEN/SCREEN AREA {IN 2 /FT) ---

FLOW REl.AllONSHIP -------

CAP MATERIAL ----------

CAPn?E __________ _ 

~~ 

u-~ 
D - aa.••·-..r 
c-a..
o- DIC 1111 
N - 1171' ICIIIIIII 
I - IIIGIIIIDIItiD 

- , aa..u'IIDIC: 
A- AIIIDWI 
1-WIIOC 
c- CllllftD 
H- AGIIWID 
8 - ACUCLIIIl 

·-~ .. - IA&li-MIDI 
I - IDI-CINICI 
u - IMID"D Dmll 

IIU. ~ IIIIMDia 
c - 'OIIIW CIIICIII'IE 
,_ MMLIWIC 
H - IICIIIZIIfDL IWU'f 
0- c.DI DCI 
.. - FiJWGOUID,iS.Imm 
I- ICIIIIM 
T-MIII'IIIIf 
W - IIIIUID Gil ...U 
x-c.a 
o-cma~ 

---- -QI:W\PI-IDUIID IWA Fat-INIII\'-11110-,_- ---- --- - - -- - -- --- -- - - -.- _ ~--- _ ------~ _____ _ 
taHICIIt (3/11) ,... CIIIY'LETID •~DUE ~ IDIUIIJI/1WI 
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APPENDIX 5.1, Continued 

WELL COMPLETION INFORMATION FORM 

WELL COMPLETION INF"ORMAllON 
PAGE 2 OF 2 

FACIUTY CODE-------

LOCATION 10--------- INSTAI.J.ATION D4TE--------

FllltR 
PACK 
~ 

(Fl) 

TOP OF CASING 

t 

CASING ......--....!...-....., 
L.ENG'Tli 

(Fl) 1..-.-...,..--....J 

-·· i·:· . . ' . • • -i •• ;__· -----,....----••• -. ·. I 
:·.-~·· "' • - • ! 

.. ~. 1::~ 91 ....... E"E"'o.J ... _. ~ 

·. -=-I :. LENC'TM .. - . ... -!.. (Fl) 
·: -=-1·: ··-t- .. 

•• ••• (Fl) ' • • • ,........;._;_ __ ....J_L-. • ...•. ---\ I --------- ..... . 
FlL'TtR PACK WA'TtRIAL: 

COWW~-------------------------
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APPENDIX 5.2 

BOREHOLE/WELL CONSTRUCTION FIELD DATA LOG 

BOREHOLE I WELL CONSTRUCTION FIELD DATA LOG 

FACIUTY CODE---- LOCATION ID ---- FIELD REP-------

LOGGER CODE---- DRILLER CODE---- RIG 'TYPE -------

--INSTALlER-CODE-----COI.APLETION-DATE-----ACCEP-TANCE CODE------ 1 _______ ----·--

BIT TYPE 

BOREHOLE SUI.At.AARY 
HOI.£ 
DIAW 
(In) 

FUJID 
TI'PE 

~---~---~~----~----~~ 

CASING 

CONSTRUC110N Tlt.AE LOG 

START 

DATE nwE 

CASING SUI.AiotARY FILlER PACK 

CASING* 
TYPE DESCRIPTION DW!I 

(In) 

END • SEAL 
DEPTH 

(ft) 

~----+--------+--4----~~ 

• "-..........,. s-.,_ o-o,. ,._ .... 
• o..:M from Top of Co8ln; 

I TYPE* 
• CODE 

WELL CONSTRUC110N 

DESCRIPTION 

OTHER 

WELL DEVELOPI.AENT 

DfO 
nwE 

1-----1-----------1---~ COI.At.AENTS ----------

• B - Bacld'lll S - s.al 
e Depth From Gtound SurfCICII 

-------CXIIP'LIIliDUIID llllft. Rlt GIIWI' 111'0---- --- --

• 
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APPENDIX S.3 

TYPICAL CONSTRUCTION OF OVERBURDEN WELL 

Mound Plut EB. Procram SOP1 
Draft 

l£L£SCOPI~G OR HI~C£0 COVER 

K[Y PADLOCK-

GROUND SURFACE 

8ENTONJTE SEAL---- -

T 
2':1 

t 2' MINIMI.fl 

:: J 2' UAXIUUM 

2' MINIMUM 

l' MINJII'IUM 

TYPICAL COHSTAUCTJON OF OVERBURDEN WELL 

a.rn.iOD 1 
Mudl1992 

• 

• 
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APPENDIX 5.4 

• TYPICAL CONSTRUCTION OF BEDROCK WELL 

TELESCOPING OR HINGED COvtR 

---- ------------------------ -K!rPADLOCK~- r- -- -- ---~-- ------ -------

• 

• 
Mound Plaa& ER Proanm SOP• 

Draft 

GROUND SURFACE ' 

• 

TOP Of BEDROCl 

Z': 

tz' MINIMll1 

' 2't.IAXIr.tUr.t 

TYPICAL CONSTRUCTJON OF BEDROCK WELL 
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APPENDIX S.S 

TYPICAL CONSTRUCTION OF WELL APRON 

Protective cas.ng (pre-existing) 

Air-entrained concrete 

Ground surface 

Cross-section 

Well casing (pre-existing) 

r------ Bentcmte powder 

Wire mesh (few segments 
bent downward ID elevate 
horizontally above ground 
surface) 

Concrete surface 
(bevelled@ 2" and 
roughened) 

17r'-~~---J T 

LewUed ground surface 

1---------- 61881 ________ .......,: 

6 feet 
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Draft 

Plan View 

ReYilioD 1 

March 1992 

Wire mesh 

Sonatube 

ProiBctive casing 
(pi'1Hxisting) 

Well casing 
(PI'1Hxisting) 

Well-pad form 

'--------- Air-entrained 
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• APPENDIX 5.6 

POST PLACEMENT AROUND WELL 

PLAN VI [II PLAN VIEW 

-- ~- -------------------------
--~ ~-~--- ----· -- --------------- - - --------- ------------------- --

• 

• 

0 
POST 

WELL -,-
2': 

• L 

PROFJ LE YJ EV 

Ftgurt 1 
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Draft 

-t-
••s 

' 

POST PLACEMlNT AROUND WELL 

ReYilion 1 
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APPENDIX 5.7 

TYPICAL CONSTRUCTION OF TELESCOPED WELL WITH SURFACE CASING 

Mound Plan' ER P~ SOP• 
Draft 

. : · .....•...• ' \.23~.;.;;;: ?\ 
/) //;:/ .. ·//·:\>:·:··::.::· .. ·.· .. · .. : :.:.-·:::· .. :.·. :::.:-:.-:~) :::· 

. · .... ." . :. . CemenUbentonite grout :· .. : . 
.... _::; < .:-::'::.::. .. ·.·. ·. : .=-: -:.:- .::·. ·.:: :··· .... :. 

· ... 
• • .•. 0 • 0 °. · .......... · ... : :: :-_::~:::. ·.:. 

· :::: : i'i!ii!,I':~E)!):o;it 
,·:. , ·f,:';t i?·':··Mi.{f.:~~;: 

RniliOD 1 

March 1002 

. ··. · ... . : ·.· .. 

Suspected zone 
of contamination 

Naliw sediment 
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APPENDIX 5.8 

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. 

WELL COMPLETION INFORMATION 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. Location ID. A four-character code assigned sequentially to each 
borehole, test pit, or surface location where physical, chemical, biological, 
radiological, and other measurements are taken. 

3. Acceptance Code. 
manager. 

One-character code assigned by the installation 

4 . 

5. 

6. 

7. 

8. 

9. 

Owner Code. A three-character or four-character code identifying the 
owner of a well that is being installed. 

Installer Code. Three-character or four-character code· identifying the 
company responsible for installing and completing a well. 

Installation Date. The date when the well was installed in the format 
DD-MMM-YY (01-JAN-88). 

Filter Pack Length (Ft). The length of the filter pack surrounding the 
screened portion of the casing. 

Formation of Completion (US/RC). (US/RC) designation. 

Well Type Classification. One-character code that designates the type of 
weJJ being constructed. Valid codes are listed on page 1 of the Well 
Completion Information form. 

10. Well Completion Method. One-character code describing the method used 
to complete a well or the nature of the openings that allow water to enter 
a well. Valid codes are listed on page 1 of the Well Completion 
Information form. 

11. Zone of Completion. One-character code designating the basic water-
- ___ bear:ing_ zones_ at which a w_e_IL is complete<t_._ Valid_~o~es_are_ list~c!_ 9n ___ _ 

page 1 of the Well Completion Information form . 
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APPENDIX 5.8, Continued 

12. Casing Elevation (Ft MSL). Top of casing elevation. Casing elevation 
will be filled out at completion of the field investigation. 

13. Casing Length (Ft). Distance from the top of casing (in feet and tenths 
of feet) at which the bottom of the casing is placed. 

14. Casing Diameter (In). Diameter of casing installed in inches. 

IS. Seal End Depth (FTFD). Depth below ground surface (in feet and tenths 
of feet) at which the bottom of the seal is placed. 

16. Screen Material. A two-character code describing the type of screen 
material. Valid codes are listed on page 2 of the Well Completion 
Information form. 

17. Riser Material. A two-character code describing the riser material. Valid 
codes are listed on page I of the Well Completion Information form. 

18. Open/Screen Depth (FTFD). Depth in feet and tenths of feet from top of 
casing to top of screen. 

19. Open/Screen Length (Ft). Total length of the screen in feet and tenths of 
feet. 

20. Open/Screen Area (In2 /Ft). Open area of screen in inches squared per 
foot. 

21. Flow Relationship. One-character code designating the flow relationship. 
Valid codes are listed on page I of the Well Completion Information form. 

22. Cap. Material. Two-character code describing the cap material. Valid 
codes are listed on page 1 of the Well Completion Information form. 

23. Cap Type. A two-character code describing the type of cap used in the 
installed well. Valid codes are listed on page 2 of the Well Completion 
Information form. 

24. Comments. Any additional information. 
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APPENDIX 5.8, Continued 

BOREHOLE/WELL CONSTRUCTION FIELD DATA LOG 

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. A four-character code assigned sequentially to each 
borehole, test pit, or surface location where physical, chemical, biological, 

---------- -----------iadiological~anaofher-meas-urements_a_re_tak_e_ll.----------- ------- ----- -----~---- ---

• 

• 

3. Field Rep. The name of the field representative. 

4. Logger Code. Three-character or four-character code identifying the 
company responsible for collecting the information recorded on the form. 

5. Driller code. Three-character or four-character code identifying the 
company responsible for drilling the borehole. 

6. Rig Type. Manufacturer and model of rig. 

7. Installer Code. Three-character or four-character code identifying the 
company responsible for installing and completing a well. 

8. Completion Date. Date when well was completed in the format DD-MMM
yy (01-JAN-88). 

9. Acceptance Code. One-character co~e assigned by the facility manager. 

10. Borehole Summary 

a. Bit Type. The type of bit used. 

b. Hole Diam (In). Diameter of borehole in inches. 

c. End Depth (Ft). Depth from the ground surface to the bottom of the 
borehole (in feet and tenths of feet). 

d. Fluid Type. Type of fluid used during the drilling phase of well 
installation. 

II. Casing Summary 

a. Casing Type. One-character code describing the type of casing 
material used. The codes are listed below. 

b.. Description. Describes the casing materials used (for example, 
Schedule 40 PVC) in well construction . 
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APPENDIX 5.8, Concluded 

c. Diameter (In). Diameter of casing in inches. 

d. End Depth (Ft). Depth (in feet and tenths of feet) from the top of 
the casing to the bottom of the casing. 

12. Well Construction 

a. Type Code. One-character code describing the material used for 
filling the annulus space in boreh~le. 

b. Description. Describes the materials used in well construction 
(bentonite pellets, for example) to fill the annulus space in borehole. 

c. End Depth (Ft). Depth (from the ground surface) where the materials 
for well construction are placed in the borehole in feet and tenths of 
feet. 

13. Construction Time Log 

a. Start Date. The date construction started. 

b. Start Time. The time construction started. 

c. End Time. The time when construction ended. 

14. Well Development. Any further developments during well construction. 

15. Comments. Any additional information. 
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• STANDARD OPERATING PROCEDURE 4.4 

MONITORING WELL DEVELOPMENT 

1. PURPOSE 

To remove foreign materials that may have been introduced into the groundwater, 
_________ w_:e:..:lc:_l---'a::..:n:.:.cn:..;-u=.::...:lu=7-s., or well screen during well installatiO_[l__J!nd_to __ (acilitate_hy_draulic _____ _ 

communication between the screened formation and the monitoring well. 

• 

• 

2. DISCUSSION 

The Field Sampling Plan (FSP) or Work Plan (WP) contains specific details about 
the method and equipment to be used for developing the monitoring well. 
Collection and measurement of samples and documentation of data will be 
performed as described in the associated procedures. 

Monitoring well development removes the fines from the well or aquifer 
formation near the screen and corrects damage that occurs during drilling. All 
well installation procedures create a skin on the borehole wall. There are four 
primary methods for developing monitoring wells: overpumping, rawhiding, 
jetting, and surging . 

A. Overpumping involves pumping the well down as low as possible and 
allowing it to refill. The increased velocities created by refilling remove 
fines. This method is not very effective, because the water flow is in one 
direction and at relatively low velocities. 

B. Rawhiding is a modification of overpumping. After the water is pumped 
to the surface, it is either allowed to run back into the well through a 
foot valveless pump or poured back down the well. This method generates 
two-directional flow and is superior to overpumping. 

C. Jetting involves lowering a pipe into the well with a series of water jets 
on the end. The jets point horizontally. The high-pressure water pumped 
through the jets flushes fines from the formation and breaks the skin 
caused by drilling. As with the other methods, fines must occasionally be 
pumped from the well during development. An external water supply is 
needed for jetting. External water is introduced into the formation and 
alters the hydrochemistry. These are two major disadvantages of the 
jetting method. 

D. Surging involves raiSing and lowering a surge or swab block inside the 
well. The resulting motion of the water removes the borehole skin and 
fines from the formation. The fines and water must occasionally be 
removed from the well with a sand bailer to prevent sand locking of the 
surge block. The rubber or viton seals on the surge block are the same 

___ diameter_as __ the .inside- of-the- well-or---1/2-inch -smaller- if -sur-ging---is--- ---
conducted inside the screened interval. A 3-ft stroke is typical. 
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Surging can also be implemented with high-pressure air. A high-pressure 
air pipe is lowered into the well, and surges of air are introduced. Water 
may be literally blown out of the top of the well, and water can be 
pumped out as the air surging progresses. However, air surging can in
troduce air into the formation (altering the hydrochemistry) and become 
entrained in the screens (reducing flow rates). Plastic screens can also be 
damaged if the air surge is too violent. A specially fabricated air swab 
can be used to prevent these types of damage. 

E. Surging with a vented (pressure-relief) block (Appendix 5.2) and 
rawhiding are the preferred methods for well development, although no 
one method is appropriate for all situations. 

3. PROCEDURES 

3.1. Associated Procedures 

Before every operation, a review of the SOPs 1.1-J.IO 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 

2.2 Field Measurements on Ground and Surface Water· 
Samples 

3.1 Water Level Measurement 

4.3 Monitoring Well Installation 

6.1 Health and Safety Monitoring of Combustible Gas 
Levels 

3.2. Preparation 

3.2.1 Office 

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 

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 5.1. Ensure the 
proper operation of all sampling equipment. 

E. If samples are 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 permission to discharge development water has been obtained 
------------ o_r_c_o-ordihateefforts to purctiase appropriate containment vessels for 

development. 

• 

• 

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. Field 

A. Decontaminate all equipment before developing each well according to 
SOP 1.6, General Equipment Decontamination. 

B. Assemble containers for the temporary storage of water produced during 
well development. The containers must be structurally sound, compatible 
with anticipated contaminants, and field manageable. 

NOTE: Truck-mounted tanks may be required for this operation. 

3.3. Or-eration 

Perform the development as soon as practical after well installation, but no sooner 
than 48 hrs after grouting is completed. Do not use any dispersing agents, acids, 
or disinfectants to enhance the development of the well. Do not add water to aid 
development except under the special conditions defined below. If problems or 
unusual conditions are encountered, notify the site manager as soon as possible. 

A. Assemble the necessary equipment on a plastic sheet outside of the splash 
range. 

B. Record pertinent information in the logbook and on the Well Completion 
Information form. A copy of this form_ and_ i_n_s_trucJjo_ns_ f_or_ completing_ 

----------- ----the formare--provided in SOP- 4.3, Monitoring Well Installation . 

Mound Plant ER Program SOPa 

Draft 

Revision 1 

Marclll992 

SOP 4.4 

Paces 



C. Open the monitoring well and take the air monitoring reading at the top 
of the casing and in the breathing zone (see SOP 6.1, Health and Safety 
Monitoring of Combustible Gas Levels; 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). 

D. Measure depth-to-water and the total depth of the monitoring well 
according to SOP 3.1, Water Level Measurement. 

E. Develop the well until the well is free of sediment and the appropriate 
volumes of water have been removed (see E.4. below). Sediment free is 
loosely defined as 0.01 ml of sediment in a 1000-ml Imhoff cone. If the 
well is not free of sediment after the appropriate volumes of water have 
been removed, continue until twice the appropriate volume of water has 
been removed. Do not exceed twice the volume without consulting the 
site manager. 

I. Note the initial color, clarity, and odor of the water. 

2. Measure and record the initial pH, temperature, and specific 
conductance of the water according to SOP 2.2, Field Measurements 
on Ground and Surface Water Samples. 

3. Containerize all water produced by development in contaminated 
areas or areas suspected of contamination. Clearly label each 
container with the location ID. Base the determination of an 
appropriate disposal method on the first round of analytical results 
from each well. 

4. For those wells where the boring was installed without the use of 
drilling fluid (bentonite mud or water), remove 5 times the standing 
water volume in the well (well screen and casing plus saturated 
annulus). Should recharge be so slow that 5 volumes could not be 
removed in one day or the water is not sediment free after this 5-
volume removal, the site manager will select an alternate procedure 
for verifying that the well is properly developed. 

5. For those wells that cannot be cleaned of formation fines (clays and 
silts) resulting in low yields of formation water, small amounts of 
project-approved potable water should be added to the wel.l bore. 
Once . the majority of fines have been removed from the well, 
continue development with formation water only. During this 
process, it is essential that at least 5 times the amount of water 
injected must be withdrawn from the well to assure that all potable 
water has been removed from the formation. Do not add water to the 
well to assist development without prior approval by the site manager. 

6. For those wells where the boring was installed/enlarged with the use 
of drilling fluid (bentonite mud or water), remove 5· times the 
measured amount of total fluids lost while drilling J2.!yj, 5 times the 
standing water volume as defined above. Use the same procedure (of 
adding more water) for cases of slow recharge, discolored water, or 
water that is not sediment free. 
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7. Note the final color, clarity, and odor of the water . 

8. Measure and record the final pH, temperature, and specific 
· conductance of the water according to SOP 2.2, Field Measurements 
on Ground and Surface. Water Samples. 

9. Complete the appropriate data entry requirements on the Well 
Completion Information form to document well development. A copy 
of the form and instructions for completing it are in SOP 4.3, 
Monitoring Well Installation. 

3:-4-. Postoperation 

3.4.1. IWll 

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 as specified in the FSP or 
WP. 

C. Make sure all monitoring well locations are properly staked and the 
location ID is readily visible on the protective casing. 

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. Office 

A. After the first round of analytical results have been received, determine 
and implement the appropriate water disposal method. 

B. 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. 

C. 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. 

D. If samples have been collected for analysis, contact the laboratory to 
ensure that samples arrived safely and instructions for sample analyses 

___ ~ ~l~arlY_ und_~~s_tQo_d._ ____ _ _ ____ ___ _ _____________ _ 
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5. APPENDIXES 

5.1. Equipment and Supplies Checklist 

5.2. Surge Block Schematics 
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APPENDIX 5.1 

EQUIPMENT AND SUPPLIES CHECKLIST 

pH Meter 

Electrical conductivity meter 

Distilled water 

Stopwatch 

Water level measurement probe 

I 000-ml Imhoff cone 

Plastic sheet 

-~----- ~-'---- ------ ---~--
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STANDARD OPERATING PROCEDURE 4. 7 

PIEZOMETER INSTALLATION 

1. PURPOSE 

To ensure acceptable, consistent piezometer installation. 

2. DISCUSSION 

Piezometer installation creates a permanent access for measuring aquifer characteristics. primarily the 
static water table elevation. Ideally, the piezometer should not alter the medium that is being sampled. 

The Field Sampling Plan (FSP) or Work Plan (WP) provides infonnation about the scope and details of 
piezometer installation at a given site. A list of critical issues involved in piezometer installation are 
I is ted below. 

Soil/rock boring technique 

Casing and screen materials 

Casing and screen diameter, screen length and size, and screened interval 

Filter pack, annular seal, grout, protective cap, centralizers, and protective casing 

Piezometers will be installed with a minimum borehole diameter of 6 inches using appropriate drilling 
techniques. All piezometer construction materials should be chemically inert and also of sufficient 
integrity during piezometer development and use. Therefore, it is recommended that two-inch-diameter, 
Schedule-40 PVC, 0.010-inch slot well screen be coupled with 2-inch-diameter, Schedule-40 PVC riser 
pipe (or as specified in the work plan). The location and completion depth of each piezometer will be 
outlined in the applicable work plan or field sampling plan. A 5-ft long well screen is recommended for 
most piezometer installations in order to monitor seasonal variations in the static water table. Well 
screens greater or less than 5 ft in length can be installed based on field conditions or as specified in the 
work plan. A quartz-sand filter pack. as specified in the work plan, will stem the annulus between the 
well string and the borehole wall from the bottom of the borehole to no more than 2 ft above the top of 
the well screen. Grain size of the geologic medium will be evaluated by the onsite geologist to continn 
that the proper filter pack size is used. It is recommended that the filter pack be emplaced as a sand 
slurry (composed of silica sand and project-approved potable water) using a tremie pipe. This procedure 
will help the sand to settle and compact within the borehole annulus and prevent the sand from bridging 
along the well screen intervaL Use only potable water to mix with the sand when a sand slurry is used. 
Either 5 times the volume of water used when making the sand slurry or 3 to 5 bore volumes of water 
should be removed during well development, whichever is greater. During emplacement, the depth to 
the top of the filter pack will be frequently tagged using a weighted measuring tape. A 2- to 4-ft interval 
of bentonite pellets or slurry will be emplaced on top of the filter pack using a side-discharge tremie pipe. 
The bentonite will adequately seal the zone of completion. The remaining borehole annulus will be 
stemmed to the ground surface using a cement/bentonite grout mixture .. Centrali!e_l"swill be placed abo~-----

-- -------and-below th-e-screen ancnit ·5o=ft-interilalsabove the top screen centraliZer to ground surface . •• 
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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. Borehole drilling, development of the piezometers, collection and 
measurement of samples, and the documentation of data will be performed as described in the associated 
procedures. Procedures directly associated with this SOP are listed below. 

SOP No. 

1.1 

1.6 

2.2 

3.1 

4.1 

4.2 

4.6 

5.1 

6.1 

6.2 

6.3 

3.2. Preparation 

3.2.1. Office 

SOP Title 

General Instructions for Field Personnel 

General Equipment Decontamination 

Field Measurements on Ground and Surface Water Samples 

Water Level Measurement 

Soil Boring 

Rock Boring 

Piezometer Development 

Soil and Rock Borehole Logging and Sampling 

Health and Safety Monitoring of Combustible Gas Levels 

Health and Safety Monitoring of Organic Vapors with a 
Photoionization Detector 

Health and Safety Monitoring of Organic Vapors with a Flame 
Ionization Detector 

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 propeny access. 

D. Research site hydrogeology to estimate key parameters (for example, anticipated aquifer 
depth and thickness, types of contaminants, and grain-size distribution). 

E. If water/sand slurry or grout is required, the source(s) of any water used must be 
approved by the site manager before field operations. 
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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 toJ_a_currentJist.ofinformation-management---
codes, location IDs, and sample numbers used in the completion of data forms. 

E. Record all pertinent information (date, site, ID #, and location) in the logbook or on the 
appropriate form. Include field conditions, unusual circumstances, and weather. 
Instructions for logbook entries are in SOP 1.3, Sample Control and Documentation. 

3.2.3. Field 

A. Decontaminate all equipment before piezometer installation, as specified in SOP 1.6, 
General Equipment Decontamination. 

3.3. Operation 

A. Piezometers must be installed in such a manner as to minimize disturbance and prevent 
introduction of contaminants to the subsurface environment. This is especially important 
if rotary drilling techniques using circulation fluid are employed. Any use of solvents, 
glues, soap, or cleaners is prohibited below grade unless otherwise stated in the 
specifications. When they are used, describe the material and include the manufacturer 
and type (specification). The use of pipe dope, grease, and oil is also prohibited. 
However, the use of Teflon pipe dope is acceptable. 

B. Monitor downhole and the breathing zone according to SOP 6.1, Health and Safety 
Monitoring of Combustible Gas Levels: 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. Perform readings as 
often as necessary to ensure the safety of workers. Record all measurements on the data 
collection forms included with these SOPs. 

C. Record all field measurements and comments on the Piezometer Information or the 
Borehole/Well Construction Field Data Log form. Complete all lines on the forms. Use 
the letter designation NA for not applicable, NO for not done, or UNK for unknown 
when applicable. If some steps or procedures were not performed as described, state the 
reason (as practicable) on the form or submit it as an attachment. Copies of these forms 
are in Appendix 5.1 and Appendix 5.2, respectively. Fill out the forms as described in 
Appendix 5.6. For a current Jist of codes used in the data form completion, consult the 
ER Program data administrator. 

----- ---~----- ----- --~---- -~--------'------~-----

-- -o. ~-Record the diagram of the piezometer installation on the Piezometer Completion 
Information form and show the depth from surface grade. the bottom of the boring. 
sump, screen location, coupling design and location, granular backfill, seals, grout. 
cave-in, centralizers, and the height of the riser above the ground surface. Record the 
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actual composition of the grout, seals, and granular backfill on each Borehole/Piezometer • 
Construction Field Data Log form. Include the screen slot size (in inches), slot 
configuration, and screen manufacturer. 

E. If appropriate, include the protective casing detail on all piezometer sketches. 

F. A quanz sand filter pack is required for all Mound ER piezometers. Instructions for 
proper filter pack installation are provided below. 

l. Base the average grain size of the sand on the expected grain-size distributions 
(determined from previous drilling programs or expected lithology) in the 
screened formation and the size of predesigned well-screened openings. Use 
sand having a gradation that will allow no more than 10% of pack material to 
pass through the screen slots. If the required filter pack and well slot sizes are 
not available onsite, the proper materials will be obtained before piezometer 
installation proceeds. 

2. Take at least one sample (l/2 to 1 pint in size) from each shipment of granular 
material, assign an identification number, and store it with the soil samples. 
Record the identification number on the sketch of each installation for which that 
material was used. 

3. The specifications of the proposed sand-pack material should be submitted by the 
contractor for approval before use. Describe each sample in terms of lithology, 
grain-size distribution, and source (company from which it was purchased and 
the pit or quarry of origin). This material should be clean, inert, and siliceous. 
Use well-sorted (poorly graded) sand, like No. 8-12 or a similar material. with 
approximately 10% passing the design slot size. 

G. It is desirable that all padlocks at a given site can be opened by the same key. The 
numbers on the locks should be noted and then rubbed off the back. 

H. Safety equipment should be specified by the site health and safety officer. In all cases. 
the minimum physical protection should include a hard hat, safety glasses, gloves, 
steel-toed leather boots, hearing protection, and coveralls for splash protection and cold 
weather. 

I. Typical well construction features are in Appendixes 5.3 and 5.4. However~ specific 
contract requirements may alter some of the components or values. After piezometer 
development (SOP 4.6) is complete. indicate the water level on the piezometer 
construction diagram of the Piezometer Completion Information Form (Appendix 5.1). 

J. Stainless steel centralizers will be used on all ER program well and piezometer 
installations to ensure the uniform and complete annular filling by granular backfill. seal. 
and grout materials. Fasten centralizers to the well casing by mechanical fasteners and 
radially space them around the casing at 120° or 90° intervals. On the 
Borehole/Piezometer Construction Field Data Log form (Appendix 5.2), provide a 
description of the fastening device and centralizer that includes their locations. Locations 
of centralizers are to include: I) a centralizer located 1 ft above the screen, 2) a 
centralizer located approximately 1-ft below the screen, and 3) centralizers located in 
intervals of 50ft above the top screen centralizer to ground surface. 
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• K . Place a quartz sand filter pack in the annulus next to the well screen in all piezometers. 
The sand pack ensures continuous tlow capability from the natural formation to the well 
bore. 

1. Fill the annulus between the well screen and borehole wall with a sand slurry 
(composed of silica sand and project-approved potable water) using a tremie pipe. 
Frequently tag the depth to the top of the filter pack using a weighted measuring 
tape during this process to insure proper placement. 

2. It is necessary__!o emRiace sufficjent_sand_slurcy-to--stem-the-annular-interval-----
--------------,between the bottom of the borehole to no more than 2-ft above the top of the 

• 

well screen after the sand pack has compacted and settled. 

3. Ascertain the depth of the top of the sand with an acceptable measuring device 
or the tremie pipe and verify the thickness of the sand pack. If necessary, add 
more sand to bring the top of the sand pack to the proper elevation (no more than 
2 ft above the top of the screen). 

4. Under no circumstances should the sand pack extend into any aquifer other than 
the one to be monitored. In most cases, the well design can be modified to allow 
for a sufficient sand pack without the threat of cross flow between producing 
zones. 

5. 

6. 

The site manager is the only individual authorized to modify an existing well 
design . 

In materials that will not maintain an open hole, leave the hollow-stem augers in 
the hole during sand pack placement to the extent practical. Remove them as the 
level of the sand pack rises above the bottom of the augers. At a minimum, a 
1- to 2-ft column of quartz sand will be maintained inside the auger string as the 
augers are removed from the borehole to keep the formation from collapsing in 
on the piezometer screen. 

7. The approximate volume of filter pack material will be calculated before 
emplacement. The calculated volume of sand material will be compared to the 
volume used. If any discrepancy exists, a determination should be made as to 
the reason(s) why. Appendix 5.9 is a list of borehole volumes by material type. 

8. Periodically, the depth of the filter pack will be determined to see if bridging has 
occurred. If bridging has occurred, investigate the problem and take the 
appropriate action to correct the problem. 

L. Place a bentonite seal between the sand pack and grout to prevent infiltration of cement 
into the filter pack and the well screen. In special circumstances, an open borehole may 
be drilled to a depth below where the screen is set. If grout is used as backfill up to the 
proper level to seal off a lower aquifer, place a bentonite seal above the grout before the 
casi!lg. screen,_ ~_g_sand _pack_are_introduced.--Flace 2-ft-of- filter-pack- (quartz-sand) __ _ 

-- -- ---- ----------between the bottom of the screen and the lower bentonite seal. Allow the grout to set 

• up for a minimum of 12 to 24 hrs before placing the seal and 2ft of filter pack material. 
Place the bentonite seal in the monitoring well as described below. 
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l. Fill the annulus between the well casing and borehole with a bentonite seal at 
least 2- to 4-ft thick (vertically) above the filter pack. 

2. For piezometers less than approximately 35-ft in depth, use bentonite pellets. 
The pellets should have a minimum purity of 90 percent montmorillonite clay and 
a minimum dry bulk density of 75 lb/ft3 for 1/2-inch pellets (as provided by 
American Colloid) or the equivalent. Pour the bentonite pellets directly down 
the annulus. Pour the pellets from different points around the casing to ensure 
even application. Place a cap over the top of the well casing before pouring the 
bentonite pellets from the bucket. A tremie pipe may be used to redistribute and 
level out the top of the seal. 

3. For the piezometers deeper than approximately 35 ft, or having an annulus less 
than 3 inches, the bentonite seal will be installed through a side discharge tremie 
pipe as a slurry. 

4. Prepare the slurry by mixing powdered or granular bentonite with potable water. 

5. 

The slurry should be of sufficiently high specific gravity and viscosity to prevent 
its displacement by the grout that will be placed above. Regardless of depth and 
depending on fluid viscosity, a few handfuls of bentonite pellets may be dumped 
in to solidify the surface of the bentonite slurry as a precaution. 

Before adding bentonite pellets or slurry, be sure the sand pack has ceased 
settling by measuring the depth of the top of the sand with the tremie pipe. The 
sand pack should provide an adequate cover over the screen. 

6. If a bentonite slurry is used, visually check the condition of the slurry by 
pumping into a bucket or onto the ground. Retract the side discharge tremie pipe 
3 ft from the top of the sand pack. and begin pumping. 

7. In materials that will not maintain an open hole, leave the hollow-stem augers in 
the hole during bentonite seal placement to the extent practicaL Remove them 
as the level of the bentonite rises above the bottom of the augers. 

8. In all situations, use a 2 to 4-ft bentonite seal. Tag the top of the seal by an 
acceptable measuring device or tremie pipe to verify that the proper thickness of 
seal has been placed in the annulus. 

9. Until the specified quantity of bentonite has been placed in the well annulus. 
repeat the application and verification. 

10. The approximate volume of bentonite seal material will be calculated before 
emplacement. The calculated volume of bentonite material will be compared to 
the volume used. If any discrepancy exists, a determination should be made as 
to the reason(s) why. Appendix 5.9 is a list of borehole volumes by material 
type. 

11. Periodically, the depth of the bentonite seal will be determined to see if bridging 
has occurred. If bridging has occurred, investigate the problem and take 
appropriate action to correct the problem. 
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• M . Place grout from the top of the bentonite seal to the surface and allow a minimum of 24 
to 48 hrs after the bentonite seal has been placed to allow it to set up. On1y Type I or 
Type II cement without accelerator additives may be used. Place grout in the monitoring 
wells as described below. 

l. Fill the annulus between the well casing and borehole wall with grout. 

2. Place the grout from a side discharge tremie pipe. 

3. If any centralizers are used above the filter ~ack,_C!_sid~is_c_barge_tremie_pipe ___ _ 
------------- wilroe used to place a 2- to 4-ft bentonite slurry (seal) above the filter pack. 

• 

4. The side discharge tremie pipe should normally consist of 1.25-inch PVC or steel 
pipe. One-inch rolled, thin-walled polypipe has been used with success in some 
cases. 

5. Pump the grout through this pipe to the bottom of the open annulus until 
undiluted grout flows from the annulus at the ground surface. 

6. The grout should consist of a neat cement mix composed of 4 lbs of commercial 
bentonite and approximately 7.5 gallons of water added to each 94-lb bag of 
cement. Use only grout mixed with approved water. 

7. In materials that will not maintain an open hole, leave the hollow-stem augers in 
the hole during grouting to the extent practical. Remove them as the level of the 
grout rises above the bottom of the augers. 

8. While the grout is still green. add more grout to compensate for the removed 
casing or auger and tremie pipe and to ensure that the top of the grout is at or 
above the ground surface. 

9. The approximate volume of grout material will be calculated before 
emplacement. The calculated volume of grout material will be compared to the 
volume used. If any discrepancy exists, a determination should be made as to 
the reason(s) why. Appendix 5.9 is a list of borehole volumes by material type. 

10. The protective casing should now be installed. 

11. After the grout has set (about 48 hrs), fill any depression in the grout caused by 
settlement with a grout mix similar to that described above. 

N. Install protective casing around al.l piezometers. Modifications may be made on a 
case-by-case basis. The minimum elements in the protection design include those listed 
below. Modifications may include the use of flush-mount protective casing, so that 
nothing extends above ground level. 

l. The protective steel cap should keep precipitation out of the protective casing and 

-------------------
-~~~1~ be sec~r~ to~= casin~ ~y padl~c~ _____________ _ 

• 2 . 
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3. Use the pipe diameter of 8 inches for 4-inch wells and 6 inches for 2-inch wells 
(depending on approved borehole size). A drain hole near ground level that is 
0.5 inch in diameter is permitted. 

4. Provide a protective steel cap and secure it to the top of each protective casing. 

5. Mark the location ID on the inside and outside of the cover with indelible ink and 
on the protective casing with paint. Spray paint will not be used to mark the 
casing. 

0. Install a concrete well apron or pad around each monitoring well as shown in Appendix 
5.5. The apron will be constructed with minimum radius of 3 ft (6 by 6ft) and 4 inches 
thick. The body of the apron should contain a 4- by 4-inch wire mesh to reinforce the 
structure. The concrete surface should be roughened for traction and bevelled at an angle 
of 2 degrees to drain runoff. A 10-inch diameter sona tube should surround the 
protective casing, with bentonite powder filling the annulus between the casing and the 
tube. This will prevent the apron from cracking during periods of frost heave. A 
surveyor's pin stamped with the well location ID should be installed on the well apron 
surface before the concrete hardens. 

P. The installation of guard posts around the periphery of the well apron is required in areas 
where vehicle traffic might pose a hazard. Other areas will be investigated on a 
case-by-case basis and use or nonuse of guard posts will be determined by the FTL. 

• 

Guard posts shown in Appendix 5.5 consist of steel posts that are 3 inches in diameter • 
or tee-bar driven steel posts. Three are radially located 4ft around each well and driven 
2 ft below the ground surface, having a minimum of 4 ft above the ground surface with 
flagging in areas of high vegetation. Each post should be cemented in place. 

Q. Drilling through a suspected zone of contamination within the vadose zone could create 
a more permeable conduit for infiltrating groundwater to enter and leach potential 
contaminants to the static water table. Consult SOP 4.1.1., Methods to Control 
Communication of Subsurface Contaminants Within and Between Saturated Zones During 
Drilling and Well Installation, for procedures to follow. Borehole and well construction 
details are shown in Appendix 5. 7. 

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 predrilling conditions a:s specified in the FSP or WP. 

C. Make sure all monitoring wells are properly labeled and the location ID is readily visible 
on the protective casing. 

D. The well/piezometer will be surveyed and referenced to mean sea level. 
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• 3.4.2. Documentation 

A. Record cleanup and bole 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. ~ 
---------------------------------------------------------- ---- --~-------- -- ------ --- ----------- ---

• 

A. Deliver original fonns 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. 

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 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. 
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5.1. Piezometer Completion Information Form 

5.2. Borehole/Piezometer Construction Field Data Log Form 

5.3. Typical Construction of Overburden Piezometer 

5.4. Typical Construction of Bedrock Piezometer 

5.5. Typical Construction of Piezometer Apron 

5.6. Post Placement Around Piezometer 

5. 7. Typical Construction of Telescoped Piezometer with Surface Casing 

5.9. Borehole Volumes by Material Type 
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APPENDIX 5.1 

PIEZOMETER COMPLETION INFORMATION FORM 

PIEZOMETER COMPLETION INFORMATION 
PAGE 1 OF 2 

FACILITY CODE ---------- FlLTER PACK LENGTH (FT) -----

LOCATlON ID 

~~ANCECODE--------------

OWNER CODE --------·-

INSTAUfR CODE --------

INSTAI..1.A110N DATE--------

CASING ELEVATlON (FT WSL) 

CASING LENGTH (FT) 

CASING DIAWET!R (IN) 

SEAL END DEPTH (FTFD)-----

SCREEN MATERIAL--------

RISER MATERIAL _______ _ 

WIU,m(~ 

.. - IMIIII'IM WIU. 

.. - I'IIIIIIUI:IIGN till.&. 
T - Till' "IIU. 
0 - anD (Pil:IP'I') 

c.,.,. 
I.C -~ « - GnD (SPII:IP'I') 
s.-....ot 
""-"MaDID 
IG- IIOIC 
tc- ICMW GN 

CASNI. CWO. IISIJt W."IDULS I __ ... ~-M: 

C1 - CIDNCIII1I 18 - IIOCIC 011 II'OIC 
=-~ sr-sn:a. 
" - .-..ua 11 - 1U 
Gl - GloLIIAHIZID .... cs - ClQo\111) srm. 
• - WIIOUOHI" .... - - woaD 
SS - Sf.IMDI srm. ND - HOIC 
ow - cmo wmL ar - cmo (SPar~) 
11- tV1.IIN 

F"'RUA110N OF 
~(~~)----------

WELL rf?E CLASSIFlCATION ----·--

WELL COMPLL.IlON METHOD ------

ZONE OF COMPLETION --------

OPEN/SCREEN DEPTH (f"m),~----

OPEN/SCREEN LENGTH (FT) ____ _ 

OPEN/SCREEN AREA (IN 2 /FT) ----

FLOW RELATlONSHIP -----·---

CN' MATERIAL -----·-----

c;.p~E ___________ _ 

PLa. llll.GDSPii 
u-~ 
D- DOIIIIIIIItaelf 
c - .,... CIIWlell' 
0-GNtm: 
II -ICf IOIIMII 

·-~ 

ZDU C. CDiftfnCM: 
A- .unDWC 
I- ANSJINUFC 
C- CCHND 
H- AGUITMII 
o-~ 
I - IIO'IIIIIPIC 
.. - IAIIJI-I'I'STIM 
s - IDit-CIINND 
u - W'CGN"4 DmD 
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c -~ CIIICIIIIE!I 
, - GIMIIl. ...ac . 
H - HCIIZa'ti'AL IWU'I' 
0- OI'DI OCI 
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S-IIRIN T_..,,_, 
• - lloiUD 011 SHDiaD 
I- OfiDI 
0 - GnD (PII:PY) 
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APPENDIX 5.1, Continued 

PIEZOMETER COMPLETION INFOR.\IATIO~ FORM 

PIEZOMETER COMPLETION INFORMATION ::I.A.GE 2 OF" 2 

F'ACIUTY CODE ---------
lOCAnoN 10 ---~------- ---------

FIL'TIR 
PACK 

LDGn4 
(FT) 

-- ----- ----~-

INSTALLAT10N OAT[ 

':'OP OF CASING 

: .~ I l 
:.:~ 90REMOU: ;)IAW£T!R (IN) .. 
•' .. . . 
" .. 
'. ------ CASING r--'----, 

l..ENG'TH 
(FT) 1--..,....----' 

CO~-------------------------------------

- CIIW\m ·IIUID QU'A- Jlllt. Dflll'l' 1m» ,_. 

--- (1/11) 
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APPENDIX 5.2 

BOREHOLE/PIEZOMETER CONSfRUCTION FIELD DATA LOG 

BOREHOLE/PIEZOMETER CONSTRUCTION FIELD DATA LOG 

F._CIUiY CODE---- :..OCATION 10 ---

LOGGER CODE---- ORiu.ER CODE---

INSTALLER CODE.---- COUPLETlON DATE---

~E~ REP-------
RIG TYPE -------

ACCEPTANCE CODE----

I BOREHOLE SUUMARY CONSTRUCTION TIME LOG 
I 

~ D40• f 
I 

FUJIO srT TYPE O£PTH I ACTM'I'Y 
(In) (ttl I 'MI£ 

I I OR!WNC 

I I 
i I 
I ! CASING 

I 

CASING SUMUARY FILTER PAoCK 

CASING• Ow.t oo• SEAL 
OESatiPTION O£PTH 

'MI£ (11'1) (f't) 

I 
BACKn.l. 

I ~ 

I 

i 
OTHER 

. .,_,..... ...... o- a.-
,. __ 

• o.otft '"'"' Tao fll Collnt 
WELL CONSTRUcnON 

T'f'IIIIE• END• 
coot: UG:NIUti DIP'I'H 

(f't) 

I 

COMMENTS 

• a - Bac:ldll s- Seal , - Flbr PQca 

• o.otft 'rom Gl'ouN Suti'OOI 

J.oYilioG 1 
Deeembot 1991 

STNn' END 
: 

DATE I 11WE i 11WE 

; 

I 
! 
I 
! 
I 
' . 

I 
I 
I 

' ' j 
I 
I 

i 

I 
i 

I 
I 

i 
WEU. OEVELOPUENT i 

i 
l 
l 
I 
! 
I 

I 

I 
I 
I 
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APPENDIX 5.2, Continued 

BOREHOLE/PIEZOMETER CONSTRUCTION FIELD DATA LOG 

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. A four-character code assigned sequentially to each borehole, test_pit,_Qr_surface ___ _ 
----------location-whete pnysicai-:c;nemicai-:-oiological, radiological, and other measurements are taken. 

• 

• 

3. 

4 

5. 

6. 

7. 

8 . 

9. 

10. 

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. 

Driller code. Three-character or four-character code identifying the company responsible for 
drilling the borehole. ' 

Rig Type. Manufacturer and model of rig. 

Installer Code. Three-character or four-character code identifying the company responsible for 
installing and completing a piezometer. 

Completion Date. Date when well was completed in the format DD-MMM-YY (Ol-JAN-88). 

Acceptance Code. One-character code assigned by the facility manager:· 

. Borehole Summary 

a. Bit Type. The type of bit used. 

b. Hole Diam (In). Diameter of borehole in inches. 

c. End Depth (Ft). Depth from the ground surface to the bottom of the borehole (in feet 
and tenths of feet). 

d. Fluid Type. Type of fluid used during the drilling phase of piezometer installation. 

ll. Casing Summary 

a. Casing Type. One-character code describing the type of casing material used. The codes 
are listed below. 

b. Description. Describes the casing materials used (for example, Schedule 4{) PVC) in well 
construction. 

d. End Depth (Ft). Depth (in feet and tenths of feet) from the top of the casing to the 
bottom of the casing. 
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12. Well Construction 

a. Type Code. One-character code describing the material used for tilling the annulus space 
in borehole. 

b. Description. Describes the materials used in piezometer construction (bentonite pellets, 
for example) to fill the annulus space in borehole. 

c. End Depth (Ft). Depth (from the ground surface) where the materials for well 
construction are placed in the borehole in feet and tenths of feet. 

13. Construction Time Log 

a. Start Date. The date construction started. 

b. Start Time. The time construction started. 

c. End Time. The time when construction ended. 

14. Well Development. Any fimher developments during piezometer construction. 

15. Comments. Any additional information. 
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APPENDIX 5.3 

TYPlCAL CONSTRUCTION OF OVERBURDE~ PIEZOMETER 
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APPE~'DIX 5.4 

TYPICAL CONSTRUCTION OF BEDROCK PIEZOl\IETER 
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APPEi,iDIX S.S 

TYPICAL CONSTRUCTION OF PIEZOMETER APRON 
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APPE~"DIX 5.6 

POST PLACEME~'T ARO~n PIEZOMETER 
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APPE:\l>IX 5. 7 

TYPICAL CO~STRUCTION OF TELESCOPED PIEZOMETER WITH SURFACE CASI:\G 
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APPENDIX 5.8 

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. 

PIEZOMETER COMPLETION INFORMATION 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. Location ID. A four-character code assigned sequentially to each borehole, test pit, or surface 
location where physical, chemical, biological, radiological, and other measurements are taken. 

3. Acceptance Code. One-character code assigned by the installation manager. 

4. Owner Code. A three-character or four-character code identifying the owner of a piezometer that 
is being installed. 

5. Installer Code. Three-character or four-character code identifying the company responsible for 
installing and completing a piezometer. 

6. Installation Date. The date when the piezometer was installed in the format DD-MMM-YY 
(01-JAN-88). 

7. Filter Pack Length (Ft). The lengtli of the filter pack surrounding the screened portion of the 
casing. 

8. Formation of Completion (USIRC). (USIRC) designation. 

9. Well Type Classification. One-character code that designates the type of well being constructed. 
Valid codes are listed on page 1 of the Piezometer Completion Information form. 

10. Well Completion Method. One-character code describing the method used to complete a well 
or the nature of the openings that allow water to enter a well. Valid codes are listed on page 1 
of the Piezometer Completion Information form. 

11. Zone of Completion. One-character code designating the basic water....,earing zones at which a 
piezometer is completed. Valid codes are listed on page 1 of the Piezometer Completion 
Information form. 

12. Casing Elevation (Ft MSL). Top of casing elevation. Casing elevation will be filled out at 
completion of the field investigation. 

• 

• 

13. Casing Length (Ft). Distance from the top of casing (in feet and tenths of feet) at which the • 
bottom of the casing is placed. 
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• 14 . 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

• 24. 

Casing Diameter (In). Diameter of casing installed in inches. 

Seal End Depth (FfFD). Depth below ground surface (in feet and tenths of feet) at which the 
bottom of the seal is placed. 

Screen Material. A two-character code describing the type of screen material. Valid codes are 
listed on page 2 of the Piezometer Completion Information form. 

Riser Material. A two-character code describing the riser material. Valid codes are listed on 
page 1 of the Piezometer Completion Information form. 

Open/Screen Depth (FfFD). Depth in feet and tenths of feet from top of casing to top of screen. 

Open/Screen Length (Ft). Total length of the screen in feet and tenths of feet. 

Open/Screen Area (ln2/Ft). Open area of screen in inches squared per foot. 

Flow Relationship. One-character code designating the flow relationship. Valid codes are listed 
on page l of the Piezometer Completion Information form. 

Cap Material. Two-character code describing the cap material. Valid codes are listed on page 
l of the Piewmeter Completion Information form. 

Cap Type. A two-character code describing the type of cap used in the installed well. Valid 
codes are listed on page 2 of the Piezometer Completion Information fo~ . 

Comments. Any additional information. 

~~------------- -------------------------------
--------------

• 
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ANNULAR 
SIZE (ln.) 

3 

3 X 1.25 

4 

4 )( 2 

HSA 4 

HSA 4 X 2 

6 

6x2 

6x3 

6x4 

HSA 6 x 2 

HSA 6 x 3 

HSA 6 x 4 

8 

8 X 2 

8)(4 

HSA 8 x 2 

HSA 8 x 3 

HSA 8 X 4 

• 

OUTSIDE INSIDE 
DIAMETER DIAMETER 

3 0 

3 1.75 

4 0 

4 2.38 

8 0 

8 2.38 

6 0 

6 2.38 

6 3.5 

6 4.5 

10 2.38 

10 3.5 

10 4.5 

8 0 

8 2.38 

8 4.5 

12 2.38 

12 3.5 

12 4.5 

APPENDIX 5.9 

BOREHOlE VOLUMES BY MATERIAL TYPE 

LINEAR FEET OF BOREHOLE PER BAG 

AREA (11 C/B I· PURE BENT. I 

1Ft.) GRAVEL SAND GROUT VOLCLAY GOLD CHIPS PELLETS 

0.049 20.4 20.4 30.6 71.3 44.8 14.3 3.97 

0.032 30.9 30.9 46.3 108.1 68.0 21.6 2.62 

0.087 1 L5 11.5 17.2 40.1 25.2 8.0 7.07 I 
I 

0.056 17.7 17.7 26.6 62.1 39.0 12.4 4.56 

0.349 2.9 2.9 4.3 10.0 6.3 2.0 28.26 

0.318 3.1 3.1 4.7 11.0 6.9 2.2 25.76 

0 196 5., 5.1 7.6 17.8 11.2 3.6 , 5.90 

0.165 6.0 6.0 9.1 21.2 13.3 4.2 13.40 

0.129 7.7 7.7 11.6 27.0 17.0 5.4 10.49 

0.086 11.6 11.6 17.5 40.8 25.6 8.2 6.95 

0.514 1.9 1.9 2.9 6.8 4.3 1.4 41.66 

0.478 2.1 2.1 3.1 7.3 4.6 1.5 38.75 

0.435 2.3 2.3 3.5 8.1 5.1 1.6 35.21 

0.349 2.9 2.9 4.3 10.0 6.3 2.0 28.26 

0.318 3.1 3., 4.7 11.0 6.9 2.2 25.76 

0.238 0.2 0.2 6.3 14.7 9.2 2.9 19.32 

0.754 1.4 1.4 2.0 4.6 2.9 0.9 61.08 

0.718 1.4 1.4 2.1 4.9 3.1 1.0 58.18 

0.625 1.5 1.5 2.2 5.2 3.3 1.0 54.64 
·- - -

• • 
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I LINEAR FEET OF BOREHOLE PER BAG 

ANNUJAR 
I 

OUTSIDE INSIDE AREA Ill C/B PURE; BENT. I 

SIZE 11k1 DIAMETER DIAMETER 1Ft.) GRAVEL SAND GROUT VOLCLAY GOLQ CHIPS PELLETS I 

HSA 8
1
x 5 12 5.5 0.620 1.6 1.6 2.4 5.6 3.51 1 . 1 50 23 

1 

I 

' : 
HSA 8 ~ 6 12 6.6 0.548 1.8 1.8 2.7 6.4 4.01 1.3 44.35 

I 
4.0 1 101 10 0 0.545 1.8 1.8 2.8 6.4 1.3 44.16 

10 X~ 10 4.5 0.435 2.3 2.3 3.5 8.1 5.1 1 1.6 35.21 
I 

1.2 1 I 10 X~ 10 6.625 0.306 3.3 3.3 4.9 11 .4 2.3 24.78 

' 
2 s I ! 

12 I 12 0 0.785 1.3 1.3 1.9 4.5 0.9 63.59 

12 X f) 12 6.625 0.546 1.8 1.8 2.7 6.4 4.0 I 1.3 44.20 
I 

5.8 I 12 X~ 12 8.625 0.379 2.6 2.6 4.0 9.2 1.8 30.74 
I 

2.2 1 14 ' 13.5 0.5 0.994 1.0 1.0· 1.5 3.5 0.7 80.47 
' 
I 

3.7 I 14 X~ 13.5 8.625 0.588 1.7 1.7 2.6 6.0 1.2 47.63 
i 

5.8 \ 14 )( 1p 13.5 10.625 0.378 2.6 2.6 4.0 9.3 1.9 30.63 
' 

1.2 I 18 I 18 0 1.766 0.6 0.6 0.8 2.0 0.4 143.07 
I 

1.9 1 18 X 10 18 10.625 1.151 0.9 0.9 1.4 3.0 0.6 93.22 

18 X 1 ~ 18 12.75 0.880 1. 1 1.1 1.7 4.0 2.s I 0.8 71.28 
I 

24 1 24 0 3.140 0.3 0.3 0.5 1.1 0.7 0.2 254.34 
I 

o.9 I 24 X 1\) 24 10.625 2.525 0.4 0.4 06 1.4 0.3 204.49 
I I 24 X 12 24 12.75 2.254 0.4 0.4 0.7 1.6 1.0 0.3 182.56 
I I 24 X 1fil 24 18 1.374 0.7 0.7 1.1 2.5 1.6 0.5 111.27 

( 11 - AreJ of a circle is (3.1416)1radius squaredl(heightl or ((3. 14161(diameter squaredllheightll/4. Make sure units are cdnsistent. 
I 

I 
I I 
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STANDARD OPERATING PROCEDURE 4.8 

PIEZOMETER DEVELOPMENT 

1. PURPOSE 

To remove fine sediments or foreign materials that may have been introduced into the groundwater, well 
annulus, or well screen during well installation and to facilitate hydraulic communication between the 
screened formation and the piezometer. 

2. DISCUSSION 

The Field Sampling Plan (FSP) or Work Plan (WP) contains specific details about the method and 
equipment to be used for developing the piezometer. Collection and measurement of samples and 
documentation of data will be performed as described in the associated procedures. 

Piezometer development removes the fines from the well or aquifer formation near the screen and corrects 
damage that occurs during drilling. All piezometer installation procedures create a skin on the borehole 
wall. Two methods will be used, depending on the formation in which each piezometer has been 
completed, for developing piezometers: overpumping and rawhiding. 

A. Overpumping involves pumping the piezometer down as low as possible and allowing it to 
refill. The increased velocities created by refilling remove fines. This method is not very 
effective, because the water flow is in one direction and at relatively low velocities. This 
method can be sufficiently effective and will be used when the piezometer has been 
completed in a coarse-grained formation. 

B. Rawhiding is a modification of overpumping. After the water is pumped to the surface, it 
is either allowed to run back into the piezometer through a foot valveless pump or poured 
back down the well. This method generates two-directional flow and is superior to 
overpumping. This method will be used when the piezometer has been completed in a 
fine-grained formation or when the formation yields small amounts of water. 

C. Surging involves raising and lowering a surge or swab block inside the piezometer. The 
resulting motion of the water removes the borehole skin and fines from the formation. The 
fines and water must occasionally be removed from the piezometer with a sand bailer to 
prevent sand locking of the surge block. The rubber or viton seals on the surge block are 
the same diameter as the inside of the piezometer or 1/2-inch smaller if surging is conducted 
inside the screened interval. A 3-ft stroke is typical. 

D. Surging with a vented (pressure-relief) block (Appendix 5.2) and rawhiding are the preferred 
methods for piezometer development, although no one method is appropriate for all 
situations. 

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 
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and supplies; decontamination procedures; and documentation requirements. Procedures directly • 
associated with this SOP are listed below. 

SOP No. 

1.1 

1.6 

2.2 

3.1 

3.1 

4.5 

6.1 

6.2 

6.3 

SOP Title 

General Instructions for Field Personnel 

General Equipment Decontamination 

Field Measurements on Ground and Surface Water Samples 

Water Level Measurement 

Water Level Measurement 

Piewmeter Installation 

Health and Safety Monitoring of Combustible Gas Levels 

Health and Safety Monitoring of Organic Vapors with a Photoionization Detector 

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 development equipment. 

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. Field 

A. Decontaminate all equipment before developing each piezometer according to SOP 1.6, 
General Equipment Decontamination. 

• 

B. Assemble containers for the temporary storage of water produced during piezometer • 
development. The containers must be structurally sound, compatible with anticipated 
contaminants, and field manageable. 
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NOTE: Truck-mounted tanks may be required for this operation. 

• 3.3. Operation 

· Perform the development as soon as practical after well installation, but no sooner than 48 hrs after 
grouting is completed. Do not use any dispersing agents, acids, or disinfectants to enhance the 
development of the piezometer. Do not add water to aid development except under the special conditions 
defined below. If problems or unusual conditions are encountered, notify the site manager as soon as 
possible. 

_________ A._AssembJe_the-necessar:y-equipment-on-a-plastic-sheet-outside-ofthe-splash-ran·ge. 

• 

B. Record pertinent information in the logbook and on the Piezometer Completion Information 
form. A copy of this form and instructions for completing the form are provided in SOP 
4.5, Piezometer Installation. 

C. Open the piezometer and take the air monitoring reading at the top of the casing and in the 
breathing zone (see SOP 6.1, Health and Safety Monitoring of Combustible Gas Levels; 
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). 

D. Measure depth-to-water and the total depth of the piezometer according to SOP 3.1, Water 
Level Measurement. 

E. Develop the piezometer until the piezometer is free of sediment. Development should 
continue until turbidity is less than 5 nephelometer turbidity units (NTUs) and three 
consecutive pH, specific conductance, and temperature readings are within ± 10% over 
three well volumes. 

l. Note the initial color, clarity, and odor of the water. 

2. Measure and record the initial pH, temperature, and specific conductance of the water 
according to SOP 2.2, Field Measurements on Ground and Surface Water Samples. 

3. Containerize all water produced by development in contaminated areas or areas 
suspected of contamination. All development water will be containerized from each 
well location and taken to a central location at Mound Plant and placed into a 4,000-
gallon holding tank. When this tank is full, no more development water will be 
accepted and a sample will be collected and analyzed for all suspected contaminants. 
Three 4.000-gallon tanks will be available onsite for containment of development 
water. Refer to SOP 1.15 for funher details. 

4. For those wells where the boring was installed without the use of drilling fluid (potable 
water), remove 5 times the standing water volume in the piezometer (well screen and 
casing plus saturated annulus). Should recharge be so slow that 5 volumes could not 
be removed in one day or the water is not sedimel)t free after this 5-volume removal. 
the site manager will select an alternate procedure for verifying that the piezometer is 

-------- ------- -properly-developoo:-- - ------- --- ------- ----- -

• 5. For those piezometers that cannot be cleaned of formation fines (clays and silts) 
resulting in low yields of formation water, small amounts of project-approved potable 
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water should be added to the well bore. Once the majority of fines have been removed 
from the piezometer, continue development with formation water only. During this • 
process, it is essential that at least 5 times the amount of water injected must be 
withdrawn from the piezometer to assure that all potable water has been removed from 
the formation. Do not add water to the piezometer to assist development without prior 
approval by the site manager. 

6. For those piezometers where the boring was installed/enlarged with the use of drilling 
fluid (potable water), remove 5 times the measured amount of total fluids lost while 
drilling plus 5 times the standing water volume as defined above. Use the same 
procedure (of adding more water) for cases of slow recharge, discolored water, or 
water that is not sediment free. 

7. If the turbidity has not decreased to 5 NTU or below and the following conditions have 
been met: 

ten well volumes plus five times the amount of any water added has been 
removed, 

proper well construction has been verified (i.e., no grout contamination, etc.), 

several development techniques have been utilized, and 

pH, specific conductance, and temperature have stabilized within ± 10% over at 
least three consecutive well volumes, then 

the site manager shall be notified and will recommend how to proceed. 

8. Note the final color, clarity, and odor of the water. 

9. Measure and record the final pH, temperature, and specific conductance of the water 
according to SOP 2.2, Field Measurements on Ground and Surface Water Samples. 

10. Complete the appropriate data entry requirements on the Piezometer Completion 
Information form to document well development. A copy of the form and instructions 
for completing it are in SOP 4.5, Piezometer Installation. 

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 as specified in the FSP or WP. 

C. Make sure all piezometer locations are properly staked and the location ID is readily visible 
on the protective casing. 

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. 
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• 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. After the first round of analytical results have been received, determine and implement the 
appropriate water disposal method. Refer to SOP 1.15 for comprehensive details for 
handling IDM. 

_________ B.-Deliver-original-fonns-and-logbooks-to-the-site-manager-for-technical-review-:-He1sh-ewill 
review, sign forms, and transmit to the document control officer (copies to the files) for 
eventual delivery to the Department of Energy. 

• 

C. 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. SOURCES 

Barcelona, M. 1., 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. 

Gass, Tyler E., "Monitor Well Development." 1986. Water Well Journal 40, no. l: 52-55 . 

Schalla, Ronald, and Robert W. Landick. 1986. "A New Valved and Air-Vented Plunger for 
Developing Small Diameter Monitor Wells," Ground Water Monitoring Review 6, no. 2: 77-80. 

5. APPENDIXES 

5.1. Equipment and Supplies Checklist 

---------------------------------
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pH Meter 

Electrical conductivity meter 

Distilled water 

Stopwatch 

Water level measurement probe 

1 000-mL lnhoff cone 

Plastic sheet 

Thermometer 
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• 

• 
Mound Plant ER Program SOPa 
Draft 
MOUWD'M4901'!>22.4 O'lll4I9J 

APPENDIX 5.2 

SURGE BLOCK SCHEMA TICS 

I . . I 
. - ... ! 

Rcviaioo 2 
Dc'embcr 1992 

Pipe., 

SOP 4.8 
Page 7 



• 

• 

• 

STANDARD OPERATING PROCEDURE 5.1 

SOIL AND ROCK BOREHOLE LOGGING AND SAMPLING 

I. PURPOSE 

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

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. 

Before field drilling begins, all management personnel should obtain information 
about expected geologic and hydrogeologic conditions at the site. The FSP or WP 
includes directions for sampling methods, location, and details for the site where 
the field personnel will work . 

Most sites where soil and rock borehole logging and sampling are conducted 
include unconsolidated 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 or coring rock to describe the 
lithology and other physical characteristics of sedimentary, igneous, and metamor
phic rocks. 

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. 

1.1 

---- - - -------
1.3 

1.4 
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3.2. Preparation 

3.2.1. Office 

1.5 Guide to Handling, Packaging, and Shipping of 
Samples 

1.6 General Equipment Decontamination 

4.1 Soil Boring 

4.2 Rock Boring 

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. Have areas of 
subsurface sampling investigated for underground ·utilities. 

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 lOs, 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 Decontami
nation, and the FSP or WP). 
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• 

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. 

3.3. Operation 

3.3.1. Loee:ing Samples 

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 further 
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 
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, co~tains copies of the form and label 
and instructions for 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 after inspection. Label top, bottom, and core interval 
on box. The core box will 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 ·after future inspections. 

E. Record all linear measurements in feet or tenths of feet, not inches. 

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.-V-isual--descriptions -will-be- -according-to- ASTM-Designation-o--2488::69·--------
"Standard Recommended Practice for Description of Soils (Visual-Manual 
Procedure)." 
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I. Percent core recovery is a measure 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 or alteration in the rock mass. Obtain the measure by summing 
up the total length of core recovered and counting only those relatively 
hard, sound pieces of core that are four inches in length or longer. See 
Stags and Zienkiewitz, 1968 for an example of an 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 

90-100 
75-90 
50-75 
25-50 
0-25 

QUALITY OF ROCK MASS 

Excellent 
Good 
Fair 
Poor 
Very Poor 

K. Percent Drilling Fluid Recovery--the volume of fluid losses and the in
terval over which they occur. For example, no fluid loss means that no 
fluid was lost except through spillage and filling the hole. Partial fluid 
loss means that a return was achieved, but the amount of return was 
significantly less than the amount being pumped. Complete 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 at intervals of one-half ft 
to one ft 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. If the recovery is essentially 
the same for an entire core run, only one call per change is necessary. 
Record the change in fluid recovery rate to the nearest 10%. 

L. Spacing. Describe the spacing of discontinuities as close or wide 
according to the following tables. 
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FOLIATION, BANDING, 
SPACING OR BEDDING SYMBOL 

(l) More than 6 ft Very thickly (bedded VT 
or banded) 

(2) 2 to 6 ft Thickly T 

( 3)_8_to_2A_i nches Medium M 

(4) 2 l /2 to 8 inches Thinly TN 

(5) 3/4 to 2 I /2 inches Very thinly VTN 

In describing structural features, describe the rock mass as thickly bedded 
or thinly bedded according to the above criteria. Depending on the 
project requirements, identify the form of joint (stepped, smooth, 
undulating, or planar), its dip (in degrees), its surface (rough, smooth, or 
slickensided), its opening (giving width), and its filling (none, sand, clay, 
or breccia). 

M. 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° at horizontal. If fractures have a persistent 
orientation, record at the beginning and repeat every 5 ft in depth . 

N. Condition. The texture of the fractures. Examples of condition are 
smooth, clean, rough, and stained. 

0. Weathering. Describe the degree of weathering according to the following 
table. 

GRADE 

Fresh 

Slightly 

Weathered 

Moderately 

Weathered 

SYMBOL 

F 

SLW 

MW 

DIAGNOSTIC FEATURES 

No visible sign of decomposition or discoloration. Ringe 

under hammer impact present. 

Slight discoloration inward from open fractures; 

otherwise, similar to fresh. 

Discoloration throughout. Weaker minerals (like 

feldspar) have decomposed. Strength somewhat lese 

than fresh rock, but corea cannot be broken by hand or 

scraped by knife. Texture has been preserved. 

Highly HW Moat minerals are somewhat decomposed. 

Weathered---------Specimens·can-be-broken·by-hand·with-effort-or 

shaved with a knife. Core atones present in rock maea . 

Texture becoming indistinct, but fabric has been 

preserved. 

Mound Plant ER Program SOPs 

Draft 

Revision 1 

March 1992 

SOP 5.1 

Page 6 



Completely CW Minerals decomposed to aoil, but fabric and structure 

have been preserved (saprolite). Easily crumbled 

or penetrated. Advanced state of decomposition 

resulting in plastic soils. Rock fabric and 

structure completely destroyed. Large volume 

change. 

CAUTION: Soft rods: .ia not necesaarily weathered. Look for alteration· minerals that indicate 

true weathering has occurred. 
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• P . Hardness. Describes the degree of hardness according to the following 
table. 

HARDNESS SYMBOL 

Extremely hard EH 

FIELD TEST 

Many blows with geologic hammer 

required to break intact specimen. 

Hand-held specimen breaks with 

hammer end of pick under more 

____________________________________ than_one_blo.w. 

II Very hard VH 

• 
Q. 

R. 

Ill Hard 

IV Soft 

v Very soft 

H 

so 

vso 

Cannot be scraped or peeled with 

knife; hand-held specimen can be 

broken with single moderate blow 

with pick. 

Can just be scraped or peeled with 

knife. Indentations 1 mm to 3 mm 

show in specimen with moderate 

blow with pick. 

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 size usable in a triaxial test 

apparatus. 

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. 

Visual Description. Other petrologic descriptors that aid in the clas· 
sification of the rock or soil. Information that should be included is 
listed below. 

I. Typical Name 
Sandstone, schist, granite, or 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, 
or 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. 
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5. Cementation 
Weak or strong 

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. Postoperatioo 

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 plug open sampling holes, 
as 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. 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 
and date 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 understood. 
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5.1. Equipment and Supplies Checklist 

5.2. Borehole Log (Soil) Form 

5.J. Borehole Log (Rock) Form 

5.4. D<1ta 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 

Sample containers 
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APPENDIX 5.2 

BOREHOLE LOG (SOIL) FORM 

BOREHOLE LOG (SOIL) 
PAGE , CF __ 

FACIUTY CODE DRILLER CODE 
LOCAnON ID COWPLETlON DATE 

- --COORDtNATES-(n'):- - ------------ -----DIAWET'ER-(IN) --
NORTH EAST DEPTH (FTFO) 

GROUND ELEVAnON (FT USL) CONSTRUcnON UETHOD 
LOCAnON TYPE BH ACCEPTANCE CODE 
COWUENTS 

I GROUNDWATER LEVELS i LOCAnON DESCRIPTlON 
' DATE TIME 

I 
DEPTH (FT) 

I 
I 

I 
I 

I 
I I 

I I I I 
I I j j 

UTHOLOGIC LOG LOGGER CODE 

DEP1'H il i! il il ig BLOW I ~ 
(FT) COUNT Z uses "'SUAL DESCRIP'TlON 

(PER 6 IN) I >' 
; I 

I I i I 

i 

I 

' 
I I 

-

ACCEPTANCE COD!:S: A-ACCEPTABLE R-RECONNAISSANC£ u-UNACCEPTABLt N-NOT DCTERU!HEO 

CONSTRUCTION UETHODS: SAAIPLE UETHOOS: 
A - AIR ROTARY P - AIR-PERCUSSION A - AUGER CUTTINGS 
8 - BORED OR AUGERED R - R£\'ERSE ROTARY S - 2" O.D. 1.38" I.D. DRIVE SAWPt..£ 
C - CA81.E-TOOL T - TRENCHING U - 3" O.D. 2.42" I.D. nJBE SAWPt..£ 
D- DUG V- DRIVEN T - 3" O.D. THIN-WAU..ED SHELBY lUBE 
H - HYDRAUUC-ROTARY W - DRIVE AND WASH 0 - OTHER (SPECIFY) 
J- JETTED Z - OTHER (SPECIFY) 

--------------- ---~ .ui!D-DATAPUII IH!W'r lfT"CLTIIL __ 
~ (l/11) 

--~~=~~~~~==~~~-----
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FACIUTY CODE 

LOCATION 10 

LITHOLOGIC LOG 

DEPnt il il il (n) 
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BOREHOLE LOG (SOIL) PAGE __ OF __ 

il ja 

I 

BLOW w 
COUNT zi 

(PER 6 IN) ~ 

.. 

-

Rniaion 1 

March 1092 

uses 

COMPL£TION DA'Tt: 

VISUAL DESCRIP110N 

-

-

·-
·----

---·---
.. 

-

-
·----

--

·-
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APPENDIX 5.3 

BOREHOLELOG(ROCK)FORM 

BOREHOLE LOG (ROCK) PAGE , OF __ 

FACIUTY CODE DRILLER CODE 
LOCATION ID COMPI.£TION DATE 

~- COORDINATES- (F'T):-- ~ - - ------- -- ------ -- __ --~ DIAMEfE1t_(l~l - --
NORTH EAST DEPTH (FlFO) 

GROUND ELLVATION (FT .. SL) CONSTRUCnON METHOD 

LOCATION TYPE BH ACCEPTANCE CODE 

I GROUNDWATER LEVELS LOCATION DESCRIPTION 
I DATE m.1E DEPTH (FT) -
I I 
I 

! 
I 
LITHOLOGIC LOG LOGGER CODE 

~ 

DEPTH 
(f'11 

~, 

I II ig til ill ;! I I I I I ~ I ~ I ~ VISUAL DESCRIPTlON 
"II! "~ " 

.. 

ACCEPTANCE CootS: A-ACCEPTABLE R-RECONNAISSANCE u-UNACCEPTABL.£ N-NOT DETERWINED 

CONSTRUCTION UETHODS: DRIWNG UETHOOS: 
A - AIR ROTARY P - AIR-PERCUSSION H - 8 1 /2" HOU.OW Sl[W AUGER 
B - BORED OR AUGERED R- REVERSE ROTARY C - 4 1 /2" CONTlNUOUS FUGHT AUGER 
C - CASLE-TOOL T - TRENCHING GB- GEAR BIT 
D- DUG V- DRIVEN toe - NX ROCK CORING 
H - HYORAUUC-ROTARY W - DRIVE AND WASH NQ - NQ \IIIREUNE ROCK CORING 

J - JETTED 0 - OTHER (SPECIFY) 

SPACING: CONDITION: 
BEDDED, FOUATlON, ETC: JOINTS/FAULTS: NO- NODULAR 51.1- SWOOTH 

VT - VER'I' THICKLY vw - VER'I' \IIIDEL. y liT - Wcmt.£0 CL- CLEAN 
T- THICKLY W- \IIIDEI.Y V V - VIRtlm RH- ROUCH 

U- UEDIUU II- UEDIUU BN- SANDED SL-SUGHT 

TN- THINLY C- CI.OSELY ST- 5nNCERS 
VTN - VER'I' THINLY VC - VER'I' CLOSELY 

WEATHERING: HARDNESS: 
r- F'RESH EH - EXT'REUELY HARD 
Sl. - SUGHTLY WEATHERED VH - VER'I' HARD 
U\11 - UODERATLY WEATHERED H- HARD 
H\11 - HIGHLY WEATHERED S- SOFT 
C\11 - COUPLETEL Y \IlEA THERED VS - VER'I' SOFT 
RS - RESIDUAL SOIL 

COW'I.DIIICUJIIIIMTA Pall DC1WI' ICTU 11MS- --- ~ -

110-003 ,,/Ul --=P'IIIIW=-=c-...E~m===.,:-:/DI<=:-rr=--
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LOCATION 10 

LITHOLOGIC LOG 
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APPENDIX 5.3, Continued 

BOREHOLE LOG (ROCK) 
PAGE_OF_ 

CO.,.PL.ETlON DATE 

~! ~o~j 1 !l 0 

Ui iII ! I iII i i 11 I·~ 11
1 

.. I ! 
I : : ! I 

: i I I 
I ! I 

I I i 

: I 
I I i i 

! r : ! 
I i ' I 

i I 
; ; : : 

I I I 

! i ; 
I 
I 

I i : 

I 1 
I 
I 

I 

l 

Revilioo 1 
Mardl1~2 

I 

i 

L 

i 

I 

.. u 

1111 
! 
I ! 
I 
I 

I 
I 

I 

I I 

i 
i 

I 

I 

VISUAL DESCRIPTlON 

lttliibt litllitiiA/150\lt 
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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 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. 

BOREHOLE LOG (SOIL) FORM AND BOREHOLE LOG (ROCK) FORM 

The following information explains the completion of the upper portion 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 the facility. 

2. Location ID. Four-character code assigned sequentially to each 
borehole, test pit, or surface location where chemical, biological, 
radiological, and other measure~ents 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 after 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 after the drilling program has been completed. 

5. Location Type BH is a standard location type for a borehole log or 
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 m 
the format DD-MMM-YY (01-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 
advancement of the borehole. A table of various construction 
methods is included at the bottom of each Borehole Log form. 
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APPENDIX 5.4, Continued 

II. Acceptance Code. A one-character code assigned by the facility 
manager. 

I2. Groundwater Levels. Record depth-to-water when encountered during 
the drilling. Take at least one water level measurement after 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.I, Water Level Measurement. 

13. Location Description. Description of the approximate borehole 
location in respect to some recognizable, permanent topographic or 
geographic location that is nearby. 

14. Logger Code. Four-character code identifying the company 
responsible for 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 to Tenths of Feet 

Inches 
I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
I 1 
12 

Tenths of Feet 
. 08 
. I 7 
.25 
.33 
.42 
.50 
.58 
.67 
.75 
.83 
.92 

1.00 

16. Sample ID. Four-digit number assigned to ensure that data collected 
retains uniqueness from other data collected at the same location ID. 

A. The following describes the nonrepetitive information required for 
completing the Borehole Log (Soil) form. 

I. Comments. Includes preservation method 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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APPENDIX 5.4, Continued 

Sampling Device Sample Interval (Feet) Example Depth 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 • I 6.8 

Continuous 5.0 14.8- 19.8 
sampler 

If the designated sample is 1.5 ft standard penetration test (SPT), but 
in actuality the SPT only penetrates 0.5 ft (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 at 
1.5 ft. 

3. Sample Recovery. The numerical representation of the actual sample 
recovered by the respective sampling method. 

4. 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 . 

5. 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 Types: 

A Auger cuttings 
S 2-inch O.D., 1.38-inch I.D. drive sample 
U 3-inch O.D., 2.42-inch I.D. tube sample 
T 3-inch O.D., thin-walled Shelby tube 
0 Other (specify) 

6. Blow Count. The number of blows (blow counts) required for every 
6 inches of the 18-inch or 24-inch SPT. 

7. N Value. The sum of the number of blows in the last two 6-inch 
intervals of the SPT. 

8. 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 

---.~ ____ c_om_binatj_o_n__Q[__L~Q__ _soils_ is_<:n_cou_n!_e_r_ed_. _I !!___tha _!_____£ase_, -~£_J_w-,-o ___ _ 
different two-character codes (separated by a dash, like CL--ML) . 
Codes may also be derived from the agricultural classifications of 
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APPENDIX 5.4, Continued 

soils. Agricultural classifications are not standard and vary from 
region to region for the same basic soil type. 

For the purpose of classifications, the USCS system recognizes 15 soil 
groups, each having distinctive engineering properties. A listing of 
these 15 uses classifications is shown below. 

CH Fat Clays 
CL Lean Clays, Sandy Clays, or Gravelly Clays 
GC Clayey Gravel or Clayey Sandy Gravel 
GM Silty Gravel or Silty Gravelly Sand 
GP Gravel or Sandy Gravel--Poorly Graded 
GW Gravel or Sandy Gravel--Well Graded 
MH Micaceous Silts or Diatomaceous Soils 
OH Fat Organic Clays 
OL Organic Silts or Lean Organic Clays 
PT Peat, Humus, and Other Organic Swamp Materials 
SC Clayey Sand or Clayey Gravelly Sand 
SM Silty Sand or Silty Gravelly Sand 
SP Sand or Gravelly Sand--Poorly Graded 
SW Sand or Gravelly Sand--Well Graded 

9. Visual 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 nonrepettttve information required to 
complete the Borehole Log (Rock) form. 

I. 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. 

2. Drilling Method. The drilling method could be, but is not limited to, 
gear bit, NX rock coring, or NQ wireline rock coring. The box in the 
lower right-hand corner of the Borehole Log (Rock) form lists the 
accepted abbreviations for drilling methods shown below. 

Drilling Methods 

GB 
NX 
NQ 
AR 
MR 
WR 
CT 

Gearbit (specify diameter) 
NX Rock Coring 
NQ Wireline Rock Coring 
Air Rotary 
Mud Rotary 
Water Rotary 
Cable Tool 
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• APPENDIX 5.4, Concluded 

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%. 

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 

______________________________ c_a_n~b-c_r_e_c_o_r~d~e~d~to--t~h~e--n_e_a-re-s~t--5%. ----------------------

• 

• 

RQD = Sum of Length > 4 inches 
Total Length of Core 

5. Percent Drilling Fluid Recovery. After estimating the return flow, 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 it to the nearest I 0%. 

6. Spacing. Describe the spacing of discontinuities with the symbols or 
verbiage described in section 3.3.l.M. 

7. Orientation. Record this call to the nearest 10°. 

8. Condition. 
stained. 

Examples of conditions are smooth, clean, rough, or 

9. Weathering. Describes as fresh the degree of weathering (slight, 
moderate, or high), complete, or residual soiL 

10. Hardness. Describes sample as extremely hard, very hard, hard, soft, 
or very soft. 

11. Lithologic. Two-character code describing the lithology encountered 
during various subsurface exploratory investigations. Usc the 
geologic lithology codes listed in Appendix 5. 7. 

12. Visual Description. Other petrologic descriptors to assist in the 
classification of the rock . 
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APPENDIX 5.5 

CHECKLIST FOR DESCRIPTION OF FINE-GRAINED SOILS 

l. 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 than 
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, firm (medium), stiff, very stiff, or hard 

6. Structure 

Stratified, laminated (varved), fissured, blocky, lensed, or homogeneous 
( nonstra ti f ied) 

7. Cementation 

Weak, strong, or absent 

8. Local or Geologic Name 

9. Group Symbol 

U.S.C.S. Soil Classification 

Group Symbol 

CL 
ML 
OL 
CH 
MH 
OH 
PT 
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APPENDIX 5.6 

CHECKLIST FOR DESCRIPTION OF COARSE-GRAINED SOILS 

I. Typical Name 

Sand, clayey sand, silty sand, gravel, clayey gravel, silty gravel, cobbles, 
or boulders 

2-. -GraCia tion 

Well graded (uniformly graded) or poorly graded (gap-graded) 

3. Size Distribution 

Approximate percent gravel, sand, and fines m 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 

l 0. Group Symbol 

U.S.C.S. Soil Classification 

Group Symbol Group Name 

GW Well-graded gravel 
GP Poorly graded gravel 
GM Silty gravel 
GC Clayey gravel 

______ --~~-- --~el!:_g_ra_ded _sa_nds 
SP Poorly graded sands 
SM Silty sand 
SC Clayey sand 
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APPENDIX 5.7 

GEOLOGIC LITHOLOGY CODES 

LITHOLOGIC NAME/DESCRIPTION 

AL Alluvium 
BA Basalt 
BR Undifferentiated Bedrock 
BT Bandelier Tuff 
CG Conglomerate 
CH Fat Clays 
CL Lean Clays, Sandy or Silty Clays, or Gravelly Clays 
CA Calcrete 
CR Chert 
CS Claystone 
DI Diorite 
DO Dolomite 
FL Fill Materia I 
GC Clayey Gravel or Clayey Sandy Gravel Soils 
GM Silty Gravel or Silty Soils 
GN Gneiss 
GP Gravel or Sandy Gravel, Poorly Graded 
GR Granite 
GW Gravel or Sandy Gravel, Well Graded 
GY Gypsum 
LG Lignite 
LS Limestone 
MH Micaceous Silts or Diatomaceous Soils 
ML Silts, Sands, or Clayey Fine Sands 
NR No Recovery of Data For Classifying 
OH Organic Clays of High Plasticity 
OL Organic Silts or Organic Clays of Low Plasticity 
OT Other General Materials 
PT Peat, Humus, and Other Organic Swamp Soils 
QT Quartzite 
RY Rhyolite 
SA . Salt 
SC Clayey Sand or Sand-Clay Mixture 
SH Shale 
SI Silcrete, Poorly Graded 
SM Silty Sand or Sand-Silt Mixtures 
SP Sand or Gravelly Sand, Poorly Graded 
SS Sandstone 
ST Siltstone 
SW Sand or Gravelly Sand, Well Graded 
TF Tuff 
TI Till 
TP Unknown 
TS Topsoil, Undifferentiated 
YO 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 grab soil sample less than 4 ft 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 4 ft can become extremely labor-intensive. Collection 
of samples from ncar 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. 
In general, samples should be kept at i0~, protected from direct light, scaled tightly in 
glass bottles, and analyzed as soon as possible. 

3. PROCEDURES 

3.1. Associated Procedures 

Before every operation, a review of the SOPs J.J-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 

1.4 
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3.2. Preparation 

3.2.1. Office 

1.5 Guide to Handling, Packaging, and Shipping of 
Samples 

1.6 General Equipment Decontamination 

5.1 Soil and Rock Borehole Logging and Sampling 

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. Have areas of subsurface 
sampling investigated for underground. utilities. 

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 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. fu!d. 

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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• I. Carefully remove the top layer of soil to the desired sample depth with a 
spade which has been aporopriately decontaminated. 

2. Using an aoprooriate decontaminated stainless steel or Teflon scoop or 
trowel, remove and discard a thin Ia yer 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 line_r:_js_pr_esenLin_the_cap._Securc-the-cap------
---------~---7~-. 

tightly. Preservation with chemical additives is not necessary; it is achieved 

• 

by cooling the sample with ice to 4°C. 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. Postoperatioo 

3.4.1. Field 

A. Ensure that all equipment is accounted for, decontaminated (sec SOP 1.6, General 
Equipment Decontamination), and ready for shipment. 

B. Restore the site to presampling conditions and fill open sampling holes as 
spt:cified 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 pertinent sample· location information in the logbook. 

---------'B_, ___ E._ccord__cl_ean_up_and_hole __ abandonmcnt-i>roccdurcs-and-an.y-uncompleted-wor-k-----

• (like site restoration or long-tcrni 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. 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 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 Sampling Methods, 
2d ed. Vol. 2, Characterization of Hazardous Waste Sites • 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 
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• APPENDIX 5.1 

EQUIPMENT AND SUPPLIES CHECKLIST 

Stainless steel scoop or lab spoon (scoopulas) 

Stainless steel shovel or flat-pointed mason trowel 

--------====~-Stainless-steel-spade-------------

• 

• 

Tape measure (tenths of feet) 

Teflon sheets or stainless steel sampling trays 

Plastic Sheet 

Alcon ox 

Brushes (long handle, scrub, and wire) 

Galvanized tub 

Trash bags 

Buckets (galvanized, stainkss 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 grab 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 with 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. It is usually not practical to use the hand auger or 
thin-wall sampler at depths beyond 20 ft. 

3. PROCEDURES 

3.1. Associated Procedures 

Before every operation, a review of the SOPs l.l-l.l 0 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 

1.6 
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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 instalJation 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 lobgook 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. 

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 an auger, a series of rods, a T handle, and a thin-wall tube or 
split-spoon sampler (Appendix 5.2). Bore a hole to a desired sampling depth (up to 
20 ft) with the auger and then withdraw it. Replace the auger tip with a tube 
core (sampler), lower it down the borehole, and drive the auger into the soil at the 
completion depth. Withdraw the core and collect the sample. 

Three types of augers are available for 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 off the flights that are usually in 5-ft intervals. 
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• 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, rooted swampy areas. 
In soil where the borehole will not remain open when the tool is removed, use a 
temporary casing until the desired sampling depth is reached. 

3.3.1 Collection of Samoles 

A. Clear any surface debris (twigs, rocks, and litter) from the area to be 
sampled. It may be advisable to remove the first three· to six inches 

______________ _.:::o:=-f_s::..:u:::r:...:f:_c:a::..::c:.::e~s:=..o::..:il:......:...f:=..o=-r --=a=-=n=-=a=-=r-=e'-=a'-=a ~prox i rna tel)' six inches in rad=i,_,u=s'---=a-=-r=o=u=nc.=d,__ ____ _ 
the drilling location. 

• 

B. Begin augering, periodically removing accumulated soils. This 
prevents accidentatly 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 tip 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 from the sides of the borehole that will fall 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. 

F. Remove the tube sampler and unscrew the drill rods. 

G. Remove the cutting tip and remove the core from the device. 

H. Discard all disturbed soil from the top of the core (usually at least 
the top one inch, which represents any material collected by the tube 
sampler before penetration of the layer in 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 for completing the form 
and label. 

_________________ l._Be su r_e_a_ Teflon _\iner_is _pr_esen Lin_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, 
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Packaging, and Shipping of Samples, and SOP 1.4, Sample Containers 
and Preservation. 

K. If another sample is to be. collected at a greater depth in the same 
hole, reattach the auger bit to the drill and assembly and follow steps 
3-11. 

L. Refill the 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 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. 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. 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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4. SOURCE 

deVera, E. R., B. P. Simmons, R. D. Stephens, and D. L. Storm. 1980. "Samplers 
and Sampling Procedures for Hazardous Waste Streams." U.S. 
Environmental Protection Agency report EPA 600/2-80-018, January 1980. 
Washington, D.C.: U.S. Government Printing Office. 

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 

Posthole 

Sample container(s) 

Decontamination equipment 

Alconox 

Sprayer 

Distilled water 

Scrub brush 

Methanol 

Disposable laboratory gloves 

Combustible gas indicator 

Portable photoionization detector (PID) or flame ionization 
detector (FlO) 

Blue Ice or equivalent 

Plastic sheet 

Any additional supplies listed in associated procedures. as 
needed 
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APPENDIX 5.2 

AUGERS AND THIN-WALL TUBE SAMPLER 

-------

Mound Plant ER Program SOPs 

Draft 
Revision 2 

March 1992 

'1---------

SOP !UI 

Page 7 



• STANDARD OPERATING PROCEDURE 5.4 

GENERAL SOIL GAS SAMPLING AND FIELD CHEMICAL ANALYSIS 

I. PURPOSE 

To present a general guidance for performing soil gas sampling and onsite analysis 
________ w.:_:i:..:t..:..:h:...=_a. gas chromatograph for volatile organic contaminants. 

• 

2. DISCUSSION 

The Field Sampling Plan (FSP) or Work Plan (WP) contains specific details about 
the procedures for this SOP. This work generally will be conducted by a 
subcontractor who will provide specific sampling and equipment procedures. 
These procedures will be included in the FSP or WP when soil gas sampling is 
proposed. Issues that will be addressed in the procedure provided by the 
subcontractor will include calibration, temperatures, columns, sample containers, 
gas flow rate, number of dead volumes to be collected, etc. Refer to the FSP or 
WP for the number of samples to be collected. The documentation of data will be 
performed as described in the associated procedures. 

Soil gas surveys may be used as a reconnaissance tool to delineate the areal extent 
of volatile organic contamination resulting from groundwater and vadose-zone 
contamination. Based on the distribution of volatile organic concentrations in soil 
vapors, a soil gas survey may support the placement of monitoring wells. 

The method involves pumping a small amount of soil gas out of the soil matrix 
through a collection tube driven into the ground, collecting soil gases in a tube 
filled with adsorbents, and analyzing the desorbed gases for the presence of 
volatile organic contaminants through gas chromatography. 

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 
-- ------------------------------

• 
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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. 

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. 

E. Record field conditions, unusual circumstances, and weather conditions in 
the logbook. Whenever possible, use photographs to document activities. 

3.2.3. Field 

A. Stake the locations for the proposed sampling points. 

B. Clear the working areas of all brush and minor obstruction. 

C. Decontaminate all sampling equipment before the initiation of sampling 
and between sampling events as described in SOP 1.6~ General Equipment 
Decontamination. Alternately, a quantity of sampling probes can be 
decontaminated at the same time and carried into the field. In this 
manner, a clean probe can be utilized between sampling events. 

3.3. Operation 

3.3.1. Collection of Soil Gas Sampling 

A. Drive/push sample probe to desired depth or to refusal. The site manager 
or appointed representative will determine if soil gases will be collected 
from the point of refusal or another attempt will be made next to the 
first location. 

B. Collect the sample following specifications provided in the procedures 
provided by the subcontractor. 

C. Remove the sample probe. 
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D. Whenever a soil gas sample is collected, complete a description of 
sampling-related activities using the Soil Gas Data form (Appendix 5.1). 
Fill out the form as described in Appendix 5.2. 

3.3.2. Sample Analysis 

Samples should be analyzed in a mobile lab at the site; the criteria 
described below will apply (with more detailed specifics supplied by the 
subcontractor). 

A. 

B. 

c. 

D. 

Use a gas chromatograph equipped with a detector that is sensitive to 
specified~contamTn-ants.- -The use of- one or-more- oT~f.lle followirig~--- ---- ---
types of detectors may be necessary: electron capture, flame 
ionization, photoionization, or Hall. 

When appropriate, use a chromatographic column based on the 
sensitivity required (for example, megabore or capillary). 

Include lab blanks consisting of pure carrier gas in the analysis. 
Consult the FSP or WP or the approved subcontractor's Quality 
Assurance (QA) Plan for the number or percentage of lab blanks. 

In the analysis, include external standards that are appropriate to the 
contaminants and field concentrations. Consult the FSP or WP or the 
approved subcontractor's QA Plan for the number of standard 
samples . 

E. In the analysis, include a field blank collected by drawing ambient 
air through the sample collection equipment as if it were soil gas. 
Consult the FSP or WP for the number or percentage of field blanks. 

F. Run replicate analyses on the number of samples specified in the FSP 
or WP. 

G. Visually inspect chromatograms for errors that may affect the 
validity of the data. A sample or particular component may be 
eliminated from consideration on the basis of visual judgment. 
Examples of elimination criteria include badly skewed or tailing 
peaks, failure of the integrator to properly separate closely eluting or 
tailing peaks, and the presence of transient peaks that mask or 
interfere with the proper quantification of a peak of interest. A 
trained analytical chemist should make notes directly on the 
chromatogram recording the reason for the elimination of data points 
or runs. 

H. Enter appropriate readings and field and analytical laboratory results 
on the Soil Gas Data form (Appendix 5.1). Associated documentation 
concerning lab blanks, standards, field blanks, and replicates will be 
delivered to the field manager . 
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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 and fill open sampling holes as 
specified in the FSP or WP. 

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 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. Office 

A. Deliver original forms, logbooks, and laboratory calibration 
documentation 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. 

4. SOURCES 

HydroGeoChem, Inc. 1987. "Soil Gas Sampling, Analysis and QA Procedures." 
k.~port dated January 15, 1987. Tucson, Arizona. 

Marrin, D. L., H. Herfoot, and H. B. Lockheed. 1986. "Soil Gas Surveying for 
Subsurface Organic Contaminants." Report dated October 22, 1986. Las 
Vegas, Nevada. 

Marrin, Donn L., and Glenn M. Thompson. 1980. "Gaseous Behavior of TCE 
Overlying a Contaminated Aquifer." Groundwater 25, 1: 21-27. 

Tracer Research Corporation. 1985. Service Literature. Tucson, Arizona. 

5. APPENDIXES 

5.1. Soil Gas Data Form 

5.2. Data Form Completion 
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APPENDIX 5.1 

SOIL GAS DATA FORM 

SOIL GAS DATA 
PAGE 1 OF 

FACIUTY CODE LOG DATE - ---

LOCA110N ID TIME ---- - -· - -· 

SAWPLE ID WEATHER __ ---

LOGGER CODE --- AIR TEMP (C) ----

ACCEPTANCE CODE ANALYTICAL LAB CODE 

FIELD REP. --- --- --------·--

SURFACE CONDITIONS 

PROBE NO PROBE DEPTli (FT) 

CYLINDER NO CARTRIDE NO 

ADAPTER NO PROBE VOLUME 

VACUUM GAGE READING PUMP FLOW RATE AND DURATION---_ 

COLUMN FLOW RATE AND DURATION 

ADDITIONAL COMMENTS 

LAB RECEIPT: 

(NAME/SIGNATURE) TIME/DATE 

LAB SAMPLE CONTROL ID_ 

ANALYSIS CHECKED BY DATE CHECKED 

MEASURED CONCENTRATION . ! 
COMPOUND ANALYlED 

I 

UNITS OF MEASURE I 
_j 

I 

1st 2nd I 
I 

I I 

I 
I 
i 

I I 

ACCEPTANCE CODES: A-ACCEPTABLE R-RECONIWSSANCE U-UNACCEPTABLE 
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CHROMATOGRAM NO 

N-NOT OE'T'EININED 

I 
I 
l 
I 
I 

! 
I 
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APPENDIX 5.2 

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. 

SOIL GAS DATA FORM 

I. 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. Four-digit number assigned to ensure that data collected 
retains uniqueness from other data collected at the same location ID. 

4. Logger Code. Three-character or four-character code identifying the 
company responsible for collecting the information recorded on the 
form. 

5. Acceptance Code. One-character code assigned by the site manager. 

6. Log Date. The date the information recorded on the form was 
obtained in the format DD-MMM-YY (01-JAN-88). 

7. Time. The hours or days during which work occurred. 

8. Weather. State of the atmosphere with respect to heat or cold, 
wetness or dryness, calm or storm, and clearness or cloudiness. 

9. Air Temp (C). Degrees as measured on the centigrade scale. 

10. Analytical Lab Code. A maximum of four characters noting the 
laborator'y responsible for analysis. 

11. Field Rep. The name of the field representative. 

12. Surface Conditions. A description of the ground surface in the area 
around the soil gas sampling location. It is important to note any 
stains, ponded water, soil type, and wetness of soil. 

13. Probe No. The identification number of the probe. 

14. Cylinder No. The model number of the cylinder. 

Mound Plant ER Program SOPs 

Draft 

Revision 0 

January 1991 

SOP 6 ... 

Page 6 

• 

• 

• 



• 15. Adapter No. The model number of the adapter . 

16. Vacuum Gauge Reading. The gauge reading on the vacuum indicator 
at the time just before the sample is collected. This reading should be 
the same as the pump capacity for producing a vacuum, ensuring that 
a tight seal is present and leakage does not occur. 

17. Probe Depth (Ft). The depth at which the soil gas sample is collected. 

18. Cartridge No. The carbon adsorption cartridge, glass vessel, or 
--------------syr-inge-that-is-used-to-collect-a-soil-gas-sample-. -

• 

• 

19. Probe Volume. The volume of gas contained in the probe that must 
be evacuated before the sample is collected. For probes of the same 
lengths and inner diameters, compute this value only once. 

20. Pump Flow Rate and Duration. The flow rate of the pump 
determined by a rotameter and the time in seconds that the pump 
operates in evacuating the probe. 

21. Column Flow Rate and Duration. The flow rate through the 
cartridge that is determined by the reading and time in seconds that 
the pump operates while the sample is being collected. 

22. Additional Comments. Any additional information . 

23. Lab Receip~. The name of the laboratory that rece.ives the sample for 
analysis. 

24. Name/Signature. The name and signature of the laboratory 
representative who accepts the sample for analysis. 

25. Time/Date. The time and date when the soil gas sample was collected 
in the format HHMM/OD-MMM-YY (1410/01-JAN-88). 

26. Lab Sample Control ID. The identifying number assigned to the 
sample by the laboratory. 

27. Analysis Checked By. The name of the laboratory representative who 
verified tha·t the analysis has been performed according to applicable 
internal QA/QC procedures. 

28. Date Checked. The date the analysis was verified by the laboratory 
respresentative in the format OD-MMM-YY (01-JAN-88). 

29. Compound Analyzed. The names of the compounds identified in the 
soil gas. 

30. Measured Concentration 1st. The value of the integrated area under 
the chromatogram peak for each compound identified. · 
---------------

Units of Measure. The units in which the measured concentrations 
were recorded (jjg/ 1). 
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31. Measured Concentration 2nd. 
reanalyzing the sample. 

The second value obtained by 

32. Chromatogram No. The number of the chromatogram run that was 
used to determine the measured concentrations in the soil gas sample. 
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• STANDARD OPERATING PROCEDURE 5.8 

SOIL SAMPLING WITH A STAINLESS STEEL SURFACE SOIL SAMPLER 

I. PURPOSE 

To define procedures for collecting surface soil samples to determine the chemical 
and physical soil properties. 

-------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., 

Sampling of the soil horizons above the groundwater table can detect contaminants 
before they migrate into the water table. Soil-sample analysis can help determine 
the ex tent of the contamination and establish the amount of contamination sorbed 
on aquifer solids that have the potential to contaminate groundwater. However, 
the depth from which soils are collected and the properties of the sampling tool 
can result in a high variability of soil chemical/physical properties. To optimize 
accuracy and precision in measuring soil chemical/physical properties, collect 
surface soil samples at a uniform depth and volume . 

To red ucc error introduced by field techniques, collect soil samples in a consistent 
manner and usc chemically inert sampling materials. The sampler must be 
constructed of machined stainless steel and include a beveled cutting edge at one 
end of the sample collection ring, The capacity of the ring may vary, depending 
on the laboratory test for the· collected sample. Typically, the ring sampler is 
from 3 to 4 inches in diameter and 2 to 8 inches in length. The ring sampler can 
be constructed or thin walls, as long as it is capable of withstanding the force or 
being driven into the ground by a 10-lb drop-hammer extension without 
deforming. 

Soil types can vary considerably at a hazardous waste site. These variations, along 
with vegetation, can affect the rate of contaminant migration through the soil. 
Therefore, it is important that a detailed record is maintained during sampling 
operations, particularly regarding location, depth, and other characteristics (grain 
size. color, odor, and readings obtained from field-monitoring equipment) 
specified in the FSP or WP. Changes in temperature, available oxygen, and light 
penetration can radically alter the rate of chemical reactions or the associated 
microbial activity in a sample. As a result, samples should be kept at their at
depth temperature or lower and protected from direct light. They should be 
scaled tightly in glass bottles and analyzed as soon as possible. 

3. PROCEDURES 

-----~3.1-.- Associated -Procedures--- - --------~--- -----------------

13cforc every operation, a review of the SOPs 1.1-1.10 is necessary. 
contain general information on the performance of field activities. 
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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 

1.6 

4.1 

5.1 

3.2. Preparation 

3.2. 1. Office 

SOP Title 

General Instructions for Field Personnel 

Sample Control and Documentation 

Sample Containers and Preservation 

Guide to Handling, Packaging, and Shipping of 
Samples 

General Equipment Decontamination 

Soil Boring 

Soil and Rock Borehole Logging and Sampling 

A. Review the FSP or WP and SOPs listed in Section 3.1. 

8. Coordinate schedules/actions with the installation staff. 

C. Obtain appropriate permission for property access. 

D. Assemble the equipment and supplies listed in Appendix 5. I. 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. 

J.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. 
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• 

• 

-------

• 

3.2.3. Field 

A. When necessary, decontaminate or preclean all equipment before soil 
sampling as described in SOP 1.6, General Equipment Decontamination. 

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). 

3.3. Operation 

A. Whenever a sample is collected, describe the location and sample using the 
Location Information and Borehole Log (Soil) forms. Copies of these 
forms are supplied in SOP 4.1, Soil Boring, and SOP 5.1, Soil and Rock 
Borehole Logging and Sampling, respectively. Complete the forms as 
described in these SOPs. 

B. Procedure for Soil Sampling 

NOTE: The component parts of a typical surface soil sampler arc 
illustrated in Appendix 5.2. 

I. Place the sampling cap inside the sampler ring and drive the assembly 
into the ground with a weighted drive hammer. Drive the sampler 
ring into the ground until the inside bottom of the cap touches the 
soil surface, but no further . 

2. Usc a stainless steel trowel with the same diameter as the sampler 
ring to move excess soil from the sides of the ring sampler. Push the 
trowel underneath the ring sampler, keeping the trowel in contact 
with the ring walls. 

3. Raise and invert the sampler assembly, keeping the trowel in place. 

4. If physical properties of the soil are to be determined. transport the 
sampler ring directly to the laboratory for in silll measurements of the 
undisturbed sample. 

If soil chemistry properties arc to be determined, remove the soil 
from the ring sampler and transfer the sample into an appropriate 
sample bottle with a stainless steel or Teflon scoop, lab spoon, or the 
equivalent. Consult SOP 1.4, Sample Containers and Preservation, for 
guidance regarding the type of sample container, holding time, and 
preservation techniques to be used. If required, be sure the Teflon 
liner is present in the cap. Secure the cap tightly. Preservation with 
chemical additives is not necessary. Instead, preservation techniques 
arc limited to cooling the sample with ice. When feasible, minimize 
the holding time. Transport the sample to the laboratory no later 
than two days after collection. 

--NO+-E-: -Whcncver-a-sample-is-collected,-a-eustody-rccord--must-bc--- ---
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 
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copies of the form and label and instructions for completing the form 
and label. 

5. Clean the sampler assembly with a wire brush and decontaminate the 
equipment according to SOP 1.6, General Equipment Decontamination, 
between sample locations. 

6. Fill the hole and replace any grass turf. 

3.4. Pos topera tion 

3.4 .I. 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 o.n 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. 

0. 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. 

IJ. 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 

Soiltest Environmental Division. 1986. "Test Instrumentation and Equipment." 
Soiltest Environmental Division report, Evanston, Illinois. 
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• 5. APPENDIXES 

5.1. Equipment and Supplies Checklist 

5.2. Component Parts of a Surface Soil Ring Sampler 

• 

----------- ---------- ------- ---------------------------------

• 
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APPENDIX 5.1 

EQUIPMENT AND SUPPLIES CHECKLIST 

Stainless steel ring sampler 

Stainless steel trowel 

Stainless steel sampler top 

Stainless steel wire brush 

Drive hammer (3 lbs or 10 lbs) 

Plastic sheets or stainless steel sampling trays 

Decontamination solutions and distilled water 

Brushes (long-handled scrub or wire) 

Galvanized tub 

Trash bags 

Buckets (galvanized, stainless steel, and plastic) 

Garden pressure sprayer 

Cleaning wipes 

Kim wipes 

55-gallon drums 

Teflon or stainless steel scoop or spoon 

Any additional supplies listed in associated procedures 
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• APPENDIX 5.2 

COMPONENT PARTS OF A SURFACE SOIL RING SAMPLER 

6;;/, 
1111

;3 RING CAP 

TROWEL 

• SURFACE SOIL RING 
I I 

----------------------~----
--------------------------

• 
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• STANDARD OPERATING PROCEDURE 5.9 

SEDIMENT SAMPLING PROCEDURES FOR STREAMS, RIVERS, AND PONDS 

I. PURPOSE 

To describe the methods for collecting deposited sediment samples in streams, rivers, and ponds. 

2. DISCUSSION 

---------TheFielO-Sampling Pla:Il(FSP) or WoriCPlan (WP) contains specific details about the procedures 
and equipment for this Standard Operating Procedure (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. 

• 

• 

Physical and chemical data collected from deposited sediment samples can help define the extent and 
nature of both airborne and surficially transported contamination. Potential future contaminant 
sources and migration pathways can also be determined from this data. 

A relatively undisturbed vertical sample can be collected using either a tube (piston) corer or a 
gravity corer. Accurate and representative samples can be collected with these procedures if care 
and precision are demonstrated by the technician. If sediment type or excessive bottom vegetation 
precludes sample recovery by either of these methods, a bottom dredge can also be used. However, 
dredges tend to disturb the sediment more than the previously mentioned methods. Samples should 
be kept at 4°C, protected from direct light, sealed tightly in the appropriate container, and analyzed 
as soon as possible. 

3. PROCEDURES 

3.1. Associated Procedures 

Before every operation, a review of the SOPs 1.1 through 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; 
~~contamination procedures; and documentation requirements. Procedures directly associated with 
this SOP are listed below. 

SOP No. 
1.1 
1.3 
1.4 
1.5 
1.6 
5.1 
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3.2. Preparation 

3.2.1. orrice 

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. 

c. 

Record results of the equipment check in the logbook. 

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 FSP or 
WP). 

B. Record all pertinent information (date, site, sample ID number, and location) in the 
logbook and on the appropriate data form. Note field conditions, unusual 
circumstances, weather conditions, and all personnel on site. 

3.3. Operation: Sediment & Sampling in Shallow (Wadeable) Waters 

A. Locate sediment sampling locations in accordance with the WP. Place metal pin 
(steel rebar) flush with ground surface on left bank facing upstream to identify 
sample location. Also drive a 3-foot, wooden stake 1 foot into the ground at the 

• 

• 

same location and record sample identification on the stake. When possible, avoid • 
stream banks with obvious indications of sloughing when selecting transects. 
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• 

• 

B . Record the location in the field logbook and, if possible, photograph the location. 
The location of the metal pin stake should be above the annual high water level to 
prevent washing away and to enable personnel to relocate the sample point during 
subsequent sampling. 

C. Standing downstream of the sample stations, collect sediments by pushing a stainless 
steel tube (piston) corer or similar device into the sediment. When hard or coarse 
sediments are encountered, a gentle rotation of the tube corer while it is pushed will 
improve penetration and lessen core compaction. 

o-. --Retrieve tube corer with a smooth, continuous, up-lifting motion. Do not bump 
corer as this may result in loss of sample materials. 

E. 

F. 

G. 

Place the sediment sample into a stainless steel container. Repeat step C unril an 
appropriate amount of material has been collected to complete the required sampling 
suite. Complete a description of the sediment using the Borehole Log (Soil) form 
(Appendix 5.2) and methods described in SOP 5.1. If applicable, collect a sample 
for volatile organic compounds first, then composite discrete sediment samples by 
mixing thoroughly to obtain a homogenous mixture. If necessary, samples can be 
sieved to remove larger materials such as leaves, sticks, gravel, rocks, etc. 

Deposit each sediment sample into the appropriate widemouth sample container and 
seal tightly with a Teflon-lined cap. At the time of collection, the sample bottle will 
be filled to the top with the sediment sample . 

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. 

Preserve the sample container with ice or in a refrigerator. Consult SOP 1.5, Guide 
to Handling, Packaging, and Shipping of Samples, and SOP 1.4, Sample Containers 
and Preservation. 

3.4. Sediment Sampling in Non-Wadeable Waters 

Samples to be collected in water slightly deeper than wading depth or for sampling in shallow warer 
from a boat, a tube (piston) coring device mentioned in Section 3.3 can be modified by adding 
extension lengths to the handle. If this method proves impractical, a gravity corer can be used. 

3.4.1. Sampling Procedure Using a Stainless Steel Gravity Corer 

A. Attach a precleaned gravity corer to the required length of sample line. Solid 
braided 5 mm (3/16-in.) nylon line is sufficient; however, 20 mm (3/4-in.) nylon 
is easier to grasp during hand hoisting. An additional weight can be attached to the 

_________ ----~----9\l_tsid_e __ of_the coreLiLnecessarJ-·-------

• B. Secure the free end of the line to a fixed support to prevent accidental loss of the 
corer. 
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c. 

D. 

Allow gravity corer to free fall through the liquid to the bottom. 

Retrieve gravity corer with a smooth, continuous, up-lifting motion. Do not bump • 
corer as this may result in some sample loss. 

E. 

F. 

Remove nosepiece from gravity corer and slide sample out of corer into stainless 
steel container. 

Follow steps E through G in Section 3.3. 

3.4.2. Sampling Procedure Using Dredges 

If sampling using a tube (piston) corer or gravity corer proves ineffective, a bottom dredge can be 
used. A Wildco-Eck.man dredge is lightweight and is best suited for soft or sandy, non-vegetated 
sediments. A Wildco-Ponar dredge is better suited for all varieties of bottoms but is much heavier 
and more cumbersome to use and may actually require a winch and steel cable to operate safely. 

3.4.2.1. Operation 

A. Attach a precleaned dredge to the required length of sample line. Solid braided 
20mm (3/4-inch) or thicker nylon line is recommended. 

B. Secure the free end of the line to a fixed support to prevent accidental loss of the 
dredge. 

C. Allow the dredge to free fall through the water to the bottom. The Wildco-Ponar • 
dredge will close with contact with the bottom. The Wildco-Eckman dredge can be 
triggered closed by sending a weighted messenger down the sample line. 

D. Retrieve dredge. 

E. Follow steps E through G in Section 3.3. 

3.5. Postoperation 

3.5.1. Field 

A. Ensure that all equipment is accounted for, decontaminated (see SOP 1.6, General 
Equipment Decontamination), and ready for shipment. 

B. Make sure all sampling locations are properly staked and the location ID is readily 
visible on the location stake. 

C. 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. 
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• 3.5.2. Documentation 

A. Complete logbook entries, verify the accuracy of entries, and sign, initial, and date 
all pages. 

B. Review data collection forms for completeness._ 

3.5.3. Office 

A. Deliver original forms and logbooks to the site manager for technical review. 
---------------He/stie 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 

U.S. Environmental Protection Agency. 1983. Characterization of Hazardous Waste Sites-A 
Method Manual: Volume II, Available Sampling Methods, USEPA Environmental Monitoring 
Systems Laboratory, Las Vegas, Nevada. 89114-5027, EPA-600/4-83-040, September 1983 . 

U.S. Department of the Interior. 1977. National Handbook of Recommended Methods for Water
Data Acquisition. Revised July 1980. 

Versar Inc. 1984. Field Draft Report, Sampling Guidance Manual for the National Dioxin Study 
for Arthur D. Little, Inc. and U.S. EPA, Office of Water Regulations and Standards Monitoring and 
Data Support Division. Springfield, Virginia . 
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APPENDIX 5.1 
EQUIPMENT CHECKUST FOR SEDIMENT SAMPLING 

1. Health and Safety Items 

Personal protective gear, including, but not limited to, the following (see Health and 
Safety Plan): 

• Saranexffyvex 
• Respirator, cartridges, wipes 
• Latex booties 
• Gloves (surgical, viton, and nitrile) 
• Duct tape 
• Hard hat 
• Steel-toed boots 
• Rain gear 
• Ear plugs 

Field first aid kit 

Eye wash 

FID/PID 

2. Decontamination Items 

Visqueen 

Rinse bottles 

Trash bags 

Paper towels 

Deionized water 

Methanol, hexane and stainless steel pressurized tanks 

Carboy for potable water 

Decontamination tubs 

Long handle brushes 

Alconox 

Deionized water for field blanks 

Funnel 
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3. Paper Work 

Health and Safety Plan 

Field logbook and black ball point pens 

Work plan 

Daily report form 

Site map 

Chain-of-Custody form 

4. Measuring Equipment 

Folding ruler marked in tenths of an inch 

1 ()(>-foot fiberglass tape measure 

Grain size chart 

Color chart 

5. Sampling Equipment 

Hip waders 

Stainless steel trowels 

Stainless steel tube (piston) corer, gravity corer, dredge, or similar device 

Stainless steel, temperate glass or aluminum buckets/bowls 

Boat 

Braided nylon line 

6. Shipping Supplies 

Sample container, including bottles for QC samples 

Airbills such as Federal Express 

Hazardous materials declaration 

Mailing labels 

Botti e I abel s 

Chain-of-custody tape 

"This End Up" stickers 

"Cargo Aircraft Only" stickers 

"Arrow Up" stickers 

Ziplock bags (1 quart and 1 gallon size) 

1-quart paint cans 

--------------Packing-tape-----------------------------

• Vermiculite 

Coolers 
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7. Miscellaneous 

Camera and film 

Stakes 

Flagging 

Caution tape 

Identification tags for staked locations 

Mean Streak or other paint markers 

Drum liners 

Bung wrench/crescent wrench 
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STANDARD OPERATING PROCEDURE 6.1 

HEALTH AND SAFETY MONITORING OF COMBUSTIBLE GAS LEVELS . 

1. PURPOSE 

Io_describe_the_equipment_and_p_r_op.er_me_tho.d_[or_mo.niJo_r:ing_c_ombustible ga._,s ______ _ 
levels in order to determine when an explosion hazard exists in the work 
environment. 

2. DISCUSSION 

The 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, an air mixture 
containing 5% methane will be read as 100% LEL and is explosive. When 
combustible gases other than methane are 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 relative 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 for various LELs, and several incorporate oxygen 
analyzers. 

----- ----------·----------------·--- --------------

• 
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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 air by volume that can be ignited and 
cause an explosion or flame propagation. 

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 at 
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 arc 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 atmospher~s (<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 
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will be necessary if several known organic species are 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 this procedure. They should be consulted as necessary to obtain 
specific information about egJJil2m...e ... m_an.d_s.uppJies; ... sample ... collection, ... pr.eseu~ation,------
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 

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. Perform a 
minimal check of the CGI in the office to ensure that it is functioning 
properly. Obtain the CGI, its operating manual, and a supply of NBS 
traceable gas. Methane is the factory calibration gas, but other gases may 
be used for specific requirements. Perform the equipment checks 
described below. 

1. Make sure the instrument is clean and serviceable, especially sample 
lines and detector surfaces. 

2. 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. 

3. Turn the unit to the on position and allow the instrument sufficient 
warmup time. 

4. Verify that the sample pump is operable when the analyzer is on. 
The pump can usually be heard when operating. 

________ 5. __ With_the_intake .assembLy-in ... combustible-gas-free-ambient-a-ir,-zero-the--------
meter by rotating the zero control until the meter reads 0% LEL. For 
instruments with an additional oxygen meter, adjust the dial to 21% 
oxygen in nonhazardous locations. 
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6. 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. 

7. 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. 

8. The Gas Tech Model 1314 and others are equipped with three meters 
that read in percent 0 2, 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 (FlO) 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 in the completion of 
data forms. 

3.2.3. Field 

A. Instrument Check 

Before using the CGI in the field, follow the procedures in Section 
3.2.1.0. Additional adjustments may be made. If necessary, adjust the 
alarm setting to the appropriate combustibility limit. The action level 
or the point at which activities are halted and personnel removed 
from the immediate vicinity is usually less than 25% of the LEL for 
the gases that are present. 

B. Record necessary calibration data in the logbook and include the 
information listed below. 

I. Date and time of arrival at the site 

2. Site identification 

3. Instrument, model number, and serial number 

4. Date/time calibrated 
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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. 

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 . 

I. The meter indicates 0.5 LEL (50%). This means that 50% of the 
concentration of combustible gas needed to reach an 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 l.O ( 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. 

I. Sounding of the alarm 

2. Readings that reach the action levels designated in the Health and 
Safety Plan 

3. Malfunctioning of the CGI 

_____________ __,_4_,_. __,c_oJl_dlt_i_o_n_e_Rc.o.unter.ed_or_suspected_that_indicates_oxy_gen_e_nr.ichment ______ _ 

• or depletion of the atmosphere (specially designed units are available 
for operation in those atmospheres) 
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F. Some important factors to keep in mind during use are listed below. 

I. 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). 

2. 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. 

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. 

4. Use an oxygen detector in conjunction with a CGI. Select a unit and 
follow the operating manual for calibration and usc of the oxygen 
detector. 

5. Calibrate the equipment regularly and charge the battery after each 
field use. See the operating manual for details. 

6. The operator should fully understand the operating principles and 
procedures for the specific CGI in use. 

3.4 Postoperation 

3 .4 .1 .Ei.rld. 

A. When the activity is completed or at 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. 

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 arc properly staked and the 
location 10 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 
all pages. 

C. Review data collection forms for completeness. 
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• 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_._SO_UR{:E._ _______________________________ _ 

• 

• 

EPA. 1984. "Characterization of Hazardous Waste Sites - A Methods Manual: 
Volume II, 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. 

5. APPENDIXES 

5.1. Equipment and Supplies Checklist 

5.2. Combustible Gas Indicator Monitoring Data Form 

5.3. Data Form Completion 

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 calibration gas) 
B) Valve attachment 
C) Flexible tubing (tygon) 
D) Cylinder to encapsulate sensor probe 

Probe extensions 
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APPENDIX 5.2 

COMBUSTIBLE GAS INDICA TOR MONITORING DATA FORM 

COMBUSTIBLE GAS INDICATOR (CGI) ~ONITORING DATA 

FACIUlY CODE LOG DATE 

LOGGER CODE FIELD REP 

CGI-MAN UF'ACTU RER CGI-MODEb-NO 

SERIAL NO CAUBRATION DATE/TIME 

ACCEPTANCE CODE BATTERY. CONDITION 

CALIBRATION 
GAS (~LEL): CYLINDER 
TYPE CONCENTRATION ~ LEL SERIAL NO 

CALIBRATION 
GAS (PPM): CYLINDER 
TYPE CONCENTRAT1 ON PPM SERIAL NO 

COMMENTS 

LOCAnON COORDINATES MONITORING 7. LOWER " I 10 OR (FT) TIME 
LOCATION 

EXPLOSIVE PPM lYPE OXYGEN I DESCRIP'nON NORTH EAST (HH:MM) UMIT 

' 

i 
I I 

I 
' 
I 

! 

! 
: 

i ! 
I : 

ACCEFTANC! CODES: A-ACCEPTAIII..£ R-RECONNAISSANC! U-UNACC!PI'MILE N-NOT DE"roft~INED 

LOCATION lYPES: BH- BOREHOLE SL - SURFACE LOCATION TP- TEST PIT WL- WELL 

--- ---------- -~------
CGI-101 (1/A) 
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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 INDICA TOR MONITORING DATA FORM 

1. Facility Co'de. 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. Log Date. The date the information recorded on the form was 
obtained, in the format DD-MMM-YY (01-JAN-88). 

3. Logger Code. Three-character or four-character code identifying the 
company responsible for collecting the information recorded on the 
form. 

4. Field Rep. The name of the field representative. 

S. CGI Manufacturer. The company that manufactured the CGI. 

6. CGI Model No. The model number of the CGI. 

7. CGI Serial No. The serial number of the CGI. 

8. CGI Calibration Date/Time. The date and time when the CGI was 
last calibrated. 

9. Acceptance Code. One-character code assigned by the site manager. 

10. Battery Condition. The battery charge reading at the beginning of 
the measurement. 

11. 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. 

12. Calibration Gas (ppm). This information consists of three data fields: 
the chemical name of the calibration gas (type), concentration of the 
calibration gas (ppm), and the serial number of the gas cylinder. 

13. Comments. Any additional information. 
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• APPENDIX 5.3, Continued 

14. 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. 

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. 

____________ 1.6.-Moni tor.ing-T-ime-(HH:MM)-. -T-he-t-ime-when-a-f-ield-measurement-was-----
taken in the format hours:minutes using a 24-hr clock. Example: 

rJ.. 
If'{ l.· i· 

• 

• 

08:37 for 8:37 a.m. and 19:12 for 7:12 p.m. (See conversion table 
below.) 

Conversion Table 

Conventional Time 

1:00 a.m. 
12:00 Noon 
1:00 p.m. 
2:00p.m. 
3:00p.m. 
4:00p.m. 
5:00p.m. 
6:00p.m. 
7:00p.m. 
8:00p.m. 
9:00p.m. 

10:00 p.m. 
11:00 p.m. 
12:00 Midnight 

24-Hr Time 

1:00 
12:00 
13:00 
14:00 
15:00 
16:00 
17:00 
18:00 
19:00 
20:00 
21:00 
22:00 
23:00 
24:00 

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 tn this data 
field . 
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GASTECH MODEL 1314 CALIBRATION 

CALIBRATION PROCEDURE 

1. PPU RANGE 
1.01 Tum on Instrument, allow to warm up and adjust zero in normal way. 
1 .02 Add a few drops of water to glass wool packing Inside humidifier. Glass wool should be 

moist but not dripping. 
1.03 Couple flowmeter to Cllplok fitting, and humidifier to flowmeter Inlet, as shown. 

1.04 Couple Cliplok fitting to Instrument Inlet. 
1.05 Readjust zero as required after instrument stabilizes. 
1 .06 Note flowmeter reading. 
1.07 Connect calibration valve to ppm-range cylinder. Open valve slightly to produce a small flow. 
1.08 Couple valve outlet to humidifier Inlet. 
1.09 Adjust valve to give same flow on flowmeter as observed in 1 .06. 
1.10 Watch meter as gas enters instrument. Observe highest reading. 
1.11 Compare reading with marked gas concentration on cylinder. 
1.12 If not correct. adjust calibration as shown In Section V of Instruction Manual . 
1.13 Tum off valve and disconnect calibration components. 

2. LEL Range 

QUC-130 (1/SII) 

Use same procedure os above, but in LEL range. However. omit humidifier as it is not necc:~sary in LEL range. 
Use LEL range cylinder. 
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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 for 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 at 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 it 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 an ionization potential less than or 
equal to that supplied by the ionizing source in the detector, which is an 
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 in 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 an 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; it 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 

----------PI-D . 

• E. Certain models of PID instruments are not intrinsically safe. Refer to the 
manufacturer's operating manual for use in potentially flammable or 
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combustible atmospheres. A PID should be used in conjunction with a 
~ombustible gas indicator (see SOP 6.1, Health and Safety Monitoring of 
Combustible Gas Levels). 

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 humidfty 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 I 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 at 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 aircraft 
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 aircraft only. 

3. PROCEDURE 

3.1. Associated Procedures 

Information that applies to most field activities is provided in SOPs 1.1-l.IO. 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. Proce<.Iures directly associated with this SOP are listed below. 

SOP No. 

1.1 

1.6 

6.1 

Mound Plant ER Program SOPs 

Draft 

SOP Title 

General Instructions for Field Personnel 

General Equipment Decontamination 

Health and Safety Monitoring of Combustible 
Gas Levels 

Revision 1 

March 1992 

SOP 6.2 

Page 2 

• 

• 

• 



• 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. 

----------0-. -Assemble-t-he-equipment-and-supplies-listed-in-A"pp-en-dix-5:2-. Perform tlie 
procedures described below. 

• 

I. Start-Up Procedure 

a. Before attaching the probe, check the function switch on the 
control panel to ensure that it is in the off position. Attach the 
probe by plugging it 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 th.e 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 fan 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 an electronic zero 
adjustment. If the span adjustment setting is changed after the 
zero is set, the zero should be rechecked and adjusted (if 
necessary). Wait 15 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-th·e-start=up-proceaure anatlie operationalcheck . 

• b. Set the function switch to the range setting for the concentration 
of the calibration gas. 
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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. 

e. After 15 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 m 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. Field 

A. Follow the start-up procedure, operational check, and calibration check 
described in Section 3.2.I.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. 

C. With the exception of the probe's inlet and exhaust, wrap the PID in clear 
plastic to prevent it from becoming contaminated and to prevent water 
from getting inside the instrument in the event of precipitation. 

Mound Plant ER Pro~rram SOPs 

Draft 

Revision 1 

Man:h 1992 

SOP 6.2 

Page 4 

• 

• 

• 



• 3.3. Operation 

3.3.1 Measurine: ore:anic vaoor levels using the PID 

A. As with any field instrument, accurate results depend on the operator's 
knowledge of the operat9r's manual. Follow the instructions in the 
operating 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-assembl-y-in-f-luid-under-an-y-c-ircumstances-.----

• 

• 

C. While taking care not to permit the PID to be exposed to excessive 
moisture, dirt, o·r contamination, monitor the work activity as specified in 
the site Health and Safety Plan. Conduct the PID survey at 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, at 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 instructions . 

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. Postoperation 

3.4.1. Field 

A. When the acttvtty is completed or at 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-monitoringhn- th·e-logbook: 

B. Complete logbook entries, verify the accuracy of entries, and sign/initial 
all pages. 
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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 or damage. 

4. SOURCES 

HNU Systems, Inc. 1986 ... ·Instruction Manual for the Trace Gas Analyzer Model 
PI I 0 1." Newton, Massachusetts. 

CFR 49. 1985. Code of Federal Regulations, Title 49, U.S. Department of 
Transporatation, Parts 100-177. November I, 1985. Washington, D.C.: U.S. 
Government Printing Office. 

EPA. 1984. "Characterization of Hazardous Waste Sites--A Methods Manual: 
Volume II, 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. 

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 

Calibration gas 

Ease of 
operation 

Detection limits 

Response time 

APPENDIX 5.1 

COMPARISON OF THE FID AND PID 

FID 

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. 

Methane and others 

Requires experience to 
interpret correctly, 
especially in ~C mode. 

0.1 ppm (methane) 

2-3 sec (survey mode) 

PID 

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 
energy than compound's 
ionization potential. 

Benzene (1,3-butadiene) and 
others 

Fairly easy to use and 
interpret. More difficult 
in the GC mode. 

0.1 ppm (benzene), 
depends on lamp voltage. 

3 sec for 90% of total 
concentration 

-··--···---- ----------·-· -- ·-··- -·--··-- -- -- --···--

• 
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Maintenance 

Useful range 

Service life 

Mound Plant ER Progn.m SOP• 

Draft 

APPENDIX 5.1, Continued 

FID 

Periodically clean and 
inspect particle filters, 
valve rings, and burner 
chamber. Check calibration 
and pumping system for 
teaks. Recharge battery 
after each use. 

0-1000 ppm 

8 hrs; 3 hrs with 
strip chart recorder 

Raviaion 1 

March 1992 

PID 

Clean UV lamp frequently. 
Check calibration regularly. 
Recharge battery after 
each use. 

0-2~00 ppm 

10 hrs; 5 hrs with 
strip chart recorder 
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APPENDIX 5.2 

EQUIPMENT AND SUPPLIES CHECKLIST 

Photoionization detector (PID) 

Operating manual 

J!robes:-9.5e¥====::::'•'l0.2e:V:-=====·•and-I-J.:-7e:V:---·······--

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 

PHOTOIONIZA TION DETECTOR FIELD DATA FORM 

PHOTOIONIZATlON DETECTOR FIELD DATA 

FACIUTY CODE LOG DATE '---~~--

LOCATlON ID LOCATION T'r''PE ---
LOGGER CODE FIELD REP -~--· 

PHOTOlONZATION DETECTOR INSTRUMENT: MODEL ·--·-·-'-

MANUFACTURER DATE/TIME CALIBRATED 

SERIAl NO ACCEPTANCE CODE---------~-

I CALIBRATION GASES: I J 

I TYPE/CYLINDER ID NO I CONCENTRATION (PPM)/SPAN \ 
l j 
I 

1 i 1 ' l 
2 I 2 i 

COMMENTS -·-·· -··-~ 
---

TIME I SAMPLE I OBSERVED READING (ppm) DRILLING 
(HH:MM) I ID DH HS BZ I D OT DEPTH(FT) COMMENTS 

I I ! 
i i • 

I ! I 
--·---

I ! I I 

! l i I ' 
I I i I 

·-
I -
i I I : I --
I I I ! I 

i I I 
·--

I ; i I --
i ; ' I ! 

I 

! I : : ·-
I I, 

I 

: i 
! I 

r I 
J ! 

I I i I 
• i i ' I 

NX'fPTA.NC£ CODES: A-ACCEPTABI.£ R-RECONNAISSANC£ U-UNACCEPTABL£ N-NOT DETERIIINED 

LOCATION TYPES: 
BH - BOREHOI.£ 
SS - SOIL SAI.IPI.£ 
SL - SURFACE LOCATION 

Mound Plant ER Program SOPs 
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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. 

PHOTOIONIZA TION DETECTOR FIELD DATA FORM 

I. 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. 

2. Log Date. The date the information recorded on the form was 
obtained in the format DD-MMM-YY (01-JAN-88). 

3. 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. 

4. 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) 

5. Logger Code. Three-character or four-character code identifying the 
company responsible for collecting the information on the form. 

6. Field Rep. The name of the field representative. 

7. PID Model. Model of photoionization detector (PID) instrument . 

9. 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 

I 0. Serial No. Serial No. of PID instrument. 

II. Acceptance Code. One-character code assigned by the site manager. 

12. Calibration Gases 

a) Type/Cylinder 10 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. 
12:00 Noon 
1:00 p.m. 
2:00p.m. 
3:00p.m. 
4:00p.m. 
5:00p.m. 
6:00p.m. 
7:00p.m. 
8:00p.m. 
9:00p.m. 

10:00 p.m. 
ll:OO p.m. 
12:00 Midnight 

24-Hr Time 

1:00 
12:00 
13:00 
14:00 
15:00 
16:00 
17:00 
18:00 
19:00 
20:00 
21:00 
22:00 
23:00 
24:00 

15. Sample 10. 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 (if 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 at the respective location 10 
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, at the headspace, and in the breathing zone, and data 
should be recorded in the appropriately marked column. 
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• APPENDIX 5.4, Concluded 

17. Drilling Depth (Ft). PID monitoring is performed every 5 ft 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 10). 

18. Comments. Any additional information, including the type of gas 
being measured if this determination can be made (for example, by 

-------------la·bels-on-drums) . 

• 

• 
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• STANDARD OPERATING PROCEDURE 6.3 

HEALm AND SAFETY MONITORING OF ORGANIC VAPORS WITII 

A FLAME IONIZATION DETECTOR 

1. PURPOSE 

---------'To-describe-the-equipment-and-p-ropen·neilioa-for environmentil monitoring of toxic gases and vapors 
using a portable flame ionization detector (FID). 

• 

----------

• 

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. 

An FID is useful as a general screening tool to detect the presence of most organic vapors. It can be 
used to detect pockets of gaseous hydrocarbons in depressions or confined spaces, to screen drums or 
other containers for the presence of trapped vapors, or to screen an area for the presence of elevated 
levels of vapor-phase organics. 

The FID is similar to a photoionization detector (PID) in application, but cannot detect cenain inorganic 
vapors that are detected by the PID. However, 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. 

The FID will respond to most organic vapors as they form positively charged ions when burned in a 
hydrogen flame. The magnitude of the response is a function of the detector sensitivity and the ionization 
properties of the particular compound, as well as its concentration. As a result, the response must be 
compared with the response generated by a known concentration of a standard gas. The sample 
concentration is then reported as the parts-per-million (ppm) equivalent of the standard gas. Most units 
are calibrated with methane; however, almost any gaseous hydrocarbon that produces a response can be 
used. Many models also have built-in calibration circuits to ensure that the electronic response remains 
constant in all ranges. 

2.1. FID Instrument Limitations 

A. The FlO does not respond to nongaseous organic compounds like some pesticides, polynuclear 
aromatic hydrocarbons (PNAs), and polychlorinated biphenyls (PCBs). 

B. Most portable FIDs rely on the sample gas to supply the combustion air to the detector flame. 
so they are designed to operate in ambient atmospheres with oxygen concentrations of 
approximately 21%. This design precludes the sampling of process vents, poorly ventilated or 
sealed containers, or any sample gas hydrocarbon concentration sufficient to reduce the available 
oxygen or saturate the detector. Optional equipment is available that supplies oxygen from a 

- - --compressoogas bOttle or introduces sample g-a.S through a dllution system-with a kiiow-n dilution-
factor. 
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C. Concentrations beyond the greatest scale factor of the instrument or in excess of 30% of the • 
lower explosive limit (LEL) of the sample component require system modification. If system 
modifications are required, consult the manufacturer's operating manual. 

D. Certain FID instruments have negligible response to carbon monoxide (CO) and carbon dioxide 
(COi). Their structure precludes the production of appreciable ions in the detector flame so 
other organic materials may be analyzed in the presence of CO and C02 . 

E. As with the PID, the FID responds differently to different compounds. Appendix 5.2 contains 
a list of the relative sensitivities of one FID model to some common organic compounds. 
Because the instrument is factory calibrated to methane, all relative responses are given in 
percentages with methane at 100. Therefore, the identity of the chemical of interest must be 
ascertained before its concentration can be determined. In addition, the unit requires a trained 
individual to maintain and operate the unit. 

F. In general, the FlO is more sensitive to hydrocarbons than to any other chemical class. 
Compounds containing oxygen, such as alcohols, ethers, aldehydes, carbolic acid and esters. 
give a lower response than that observed for hydrocarbons. This is panicularly noticeable with 
compounds having a high ratio of oxygen to carbon, such as the lower members of each series 
which have one, two or three carbons. With compounds containing higher numbers of carbons, 
the effect is diminished to such an extent that the response is similar to that of the corresponding 
hydrocarbons. 

Nitrogen-containing compounds (e.g., amines, amides, and nitrites) respond in a manner similar 
to that observed for oxygenated materials. Halogenated compounds also show a lower relative • 
response compared with hydrocarbons. Materials containing no hydrogen, such as carbon 
tetrachloride, give the lowest response; the presence of hydrogen in the compounds results in 
higher relative responses. Thus, CHC1 3 gives a much higher response than CC1 4• As in the 
other cases, when the carbon to halogen ratio is 5: 1 or greater, the response will be similar to 
that observed for simple hydrocarbons. 

2.2. Regulatory Limitations 

A. International Air Transport Association (lATA) Dangerous Goods Regulations (2.9.2, Jan 1992) 
prohibit carrying compressed hydrogen gas on passenger aircraft. When the FID instrument 
is transported on a passenger aircraft, the hydrogen gas contained in the instrument must be 
emptied before loading. 

B. Transport of an FID or extra cylinders of hydrogen gas or calibration gas by cargo aircraft must 
comply with the regulations stipulated in 49 CFR, Parts 100-177. 

C. Appendix 5.6 describes the procedure for transporting an FID with a hydrogen tank. Consult 
the shipper for any recent changes in this procedure. 

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. 
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• 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 

-------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. Contact the carrier that will transport samples to obtain information on regulations and 
specifications. 

E. Assemble the equipment and supplies listed in Appendix 5.3. Perform the functional checks 
described below. The purpose of these checks is to verify that an instrument will function 
properly (for example, the batteries are serviceable and the instrument can be zeroed and 
calibrated) in the field. If problems develop, obtain a replacement unit and perform the same 
functional checks. 

l. Tum the instrument on and allow adequate warmup time. 

2. Check the battery charge level indicator. If it is not fully charged, recharge the battery as 
described in the manual. 

3. Tum on the pump and check for leaks by covering the sample inlet and observing the 
rotameter. The indicator ball should drop to zero. 

4. With the pump operating, open the hydrogen gas storage tank valve and the supply regulator 
to allow fuel gas to flow into the detector chamber. 

5. Depress the igniter switch, observe the indicator needle for positive response, and listen for 
a pop. if the flame fails to light, depress the igniter switch again. Once the detector flame 
is lit, the unit is ready for use. Before lighting the detector tlame, always be sure that the 
carrier gas flow (usually sample gas) is started. 

6. If the instrument has internal calibration capability, perform the instrument calibration 
-------------,a"'c"'co=rai~totlie procooures-descriotinn--the operafingmanuaJ.-:-C-

• 7. If the instrument has an alarm mode, set the alarm at the desired concentration. 
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3.2.2. Documentation 

A. Obtain a logbook from the logbook coordinator. 

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. 

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. field 

Before using the FID in the field, perform the following instrument checks to ensure that the equipment 
was not damaged during transpon: 

A. Follow the instrument checkout procedures described in Section 3.2.1.E. 

B. If calibration w a specific hydrocarbon species is desired, complete this procedure according 
to the manufacturer's operating instructions. 

C. Calibrate the FID daily before each use in the field. 

3.3. Operation 

3.3.1. field Measurements or Oreanic Vapors 

As with any field instrument, accurate results depend on the operator's knowledge of the operator's 
manual. The instructions in the manual should be followed explicitly in order to obtain accurate results. 

A. Hold the sample probe in the area in question. The low sample rate allows for only very 
localized readings. 

B. A slow sweeping motion should help prevent the bypassing of problem areas. Make sure the 
batteries are recharged within the time frame specified in the operator's manual. The usual 
length of the operating time between charges is 8 to 12 hours. 

C. During drilling activities, perform FID monitoring at 5-ft intervals downhole, at the headspace, 
and in the breathing wne. In addition. where elevated organic vapor levels are encountered, 
monitoring may be performed in the breathing zone during actual drilling. When the activity 
does not require drilling (like surface sampling), readings may only be recorded in the breathing 
wne. Consult the Health and Safety Plan for the specific monitoring instructions. 

• 

• 

D. In many areas in and adjacent to Mound Plant, organic vapors in subsurface are suspected to • 
be from methane gas. All positive readings on OVA will be followed by installation of charcoal 
filters. Readings, both with and without the filter, will be recorded in logbooks. All organic 
vapors except methane will be absorbed by the filter. 
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• 
After collecting the readings, STOP WORK and notify project manager of the measurements. 
The project manager will provide further instructions. Site geologic conditions may require use 
of double casings as described in SOP 4.1.1. 

E. Some units have alanns that signal the operator if the detector flame goes out. If the alarm 
sounds, evacuate the work area, relight the flame in a known safe area, and reenter the site. _ 

F. Monitor fuel and combustion air supply gauges regularly to ensure sufficient gas supplies. 

G. High background readings after prolonged use may indicate that the sample probe or in-line 
---------filters-(in-front-of-detecto-r) nee(nooe cleanoo-:-Use pipe cleaners to clean the probe and clean 

air blown backwards through the probe to clean the filters. Do not use organic solvents because 
the detector may be saturated by the solvent. 

• 

• 

H. Perform the routine maintenance described in the operating manual. Because the unit contains 
pressurized gas supplies, also perform leak-check. procedures regularly. Leaking hydrogen gas 
is explosive. 

I. Concentrations beyond the maximum full-scale capability of the instrument or in excess of 30% 
LEL of the sample component require system modification. Similar modification may be 
necessary for sampling in oxygen-deficient atmospheres. This usually entails increasing the 
combustion air to the detector by sample dilution or by an independent air supply. A dilution 
system is the apparatus required to supply a filtered, controlled air supply for analyzers that use 
the sample gas stream as the source of combustion air. A dilution system can dilute a gas 
stream by ratios up to 100:1 through the selection of various critical orifices . 

3.4. Postoperation 

3.4.1. Field 

A. When the activity is completed or at the end of the day, carefully clean the outside of the FID 
with a damp disposable towel to remove any visible dirt. Return the FID 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. If necessary, make sure all survey or sampling locations are properly staked and that the 
location ID is readily visible on the location stake. 

3.4.2. Documentation 

A. Complete logbook. entries, verify the accuracy of entries, and sign/initial all pages. 

B. 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. 
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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. Charge the instrument batteries. 

D. If necessary, replenish supplies of the NBS traceable calibration gas. 

4. SOURCES 

Foxboro Analytical (A Division of The Foxboro Company). 1985. "Instruction and Service Manual, 
Century Systems Portable Organic Vapor Analyzer, Model OVA-128." New Haven, Connecticut. 

CFR 49. 1985. Code of Federal Regulations, Title 49, U.S. Department of Transportation, Parts 
100-177. November 1, 1985. Washington, D. C.: U.S. Government Printing Office. 

EPA. 1984. "Characterization of Hazardous Waste Sites- A Methods Manual: Volume II, Available 
Sampling Methods, Second Edition," U.S. Environmental Protection Agency document 
EPA-600/4-84-076, December 1984. Environmental Monitoring Systems Laboratory, Office 
of Research and Development, Las Vegas, Nevada,. 

5. APPENDIXES 

5.1. Comparison or the FID and PID 

5.2. Relative Sensitivities of the FID to Some Common Organic Compounds 

5.3. Equipment and Supplies Checklist 

5.4. Flame Ionization Detector Field Data Form 

5.5. Data Form Completion 

5.6 .. Shipment or OVA-128 and Hydrogen Tank 
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• APPENDIX 5.1 

COMPARISON OF THE FID AND PID 

FID PID 

Response Responds to many organic gases and Responds to many organic and some 
vapors, especially low molecular weig:..:.ht=----=-=in=o=rgani_f_gases and vapQ(s,_esp_ecially_~----

-------------hydrocarbons heavy hydrocarbons. 

• 

• 

Application In survey mode, detects total In survey mode, detects total 
concentrations of gases and vapors. In concentrations of gases and vapors. 
GC mode, identifies and measures Some identification of compounds 
specific compounds. possible if GC column and standards 

Limitations Does not respond to 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 interpret 
operation correctly, especially in GC mode. 

Detection 0.1 ppm (methane) 
limits 

Response time 2-3 sec (survey mode) 

Maintenance Periodically clean and inspect particle 
filters, valve rings, and burner 
chamber. Check calibration and 
pumping system for leaks. Recharge 
battery after each use. 

Useful range 0-1000 ppm 

Service life 8 hrs; 3 hrs with strip chart recorder 

Mound PlaDl ER Program SOP1 
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are used. 

Does not respond to methane or 
aliphatic chlorinated solvents. Does not 
respond properly in the presence of 
water vapor or high humidity. Does 
not detect a compound if the probe 
(lamp) has a lower energy than the 
compound's ionization potential . 

Benzene (l ,3- butadiene) and others 

Fairly easy to use and interpret. More 
difficult in the GC mode. 

0.1 ppm (benzene), depends on lamp 
voltage. 

3 sec for 90% of total concentration 

Clean UV lamp frequently. Check 
calibration regularly. Recharge battery 
after each use. 

0-2000 ppm 

l 0 hrs; 5 hrs with strip chart recorder 

------------------------
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APPENDIX 5.2 

RELATIVE SENSmVITIES OF THE FlO TO SOME 
COMMON ORGANIC COMPOUNDS 

Compound 

Methane 
Ethane 
Propane 
n-Butane 
n-Pentane 
Ethylene 
Acetylene 
Benzene 
Toluene 
Acetone 
Methyl ethyl ketone 
Methyl isobutyl ketone 
Methanol 
Ethanol 
Isopropyl alcohol 
Carbon tetrachloride 
Chloroform 
Trichloroethylene 
Vinyl chloride 

Relative Resoonse 

100 
90 
64 
61 

100 
85 

200 
150 
120 
100 
80 

100 
15 
25 
65 
10 
70 
72 
35 

Source: Foxboro Analytical, 1985. 
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• 
Mound Plant ER Program SOPI 
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APPENDIX 5.3 

EQUIPMENT AND SUPPLIES CHECKLIST 

Flame ionization detector (FlO) 

Probe extension 

Operating manual 

Battery charger 

Spare batteries 

Jeweler's screwdriver for adjustments and 
calibration 

Refueling hose for hydrogen cylinder 

NBS traceable calibration gas 

---------- ---------- ------
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APPENDIX 5.4 

FLAME IONIZATION DETECTOR FIELD DATA FORM 

FLAME IONIZATION DETECTOR FIELD DATA 

F'ACIUTY CODE LOG DATE 

l.OCA110N ID LOCATION TYPE 

LOGGER CODE FIELD REP 

Fl.AME IONIZATION DETECTOR INSTRUMENT : 

MANUFACTURER MODEL 

SERIAL NO 

DATE/TIME CAUBRATED ACCEPTANCE CODE 
CAUBRATION GASES : 

TYPE/CYLINDER ID NO CONCENTRATION (PPM) , 1 

2 2 

COMMENTS 

TIME SAMPl£ OBSERVED READING (ppm) DRIWNG 
(HH:MM) 10 OH HS BZ D OT DEPTH (FT) COMMENTS 

I 

N:CEPfNIICE. COC€S: A-ot.CCEPTHU: R-flll:ONtWS'SAN U~HU: N-HOT DETIHWIHED 

LOCATION TYPES: 
BH-BOR£HOl£ 
TP- TEST PIT 
SS - SOIL SAWPI..E 

Mound Plaru ER Program SOh 
Final 
MOUND9IM90I'DOZ.6l llliO'II9J 

S8 - WIPL£ BOm..E 
SL - SURFACE L.OCATION 
WL- W0J. 
ar - cmt£R (EICPI.AIN) 

Rcvi1ioa l 
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OBSERVED READING: 
DH - OOWNHOl£ BZ - BREATHING ZONE 
HS - HE'ADSPAIC£ D - DURING DRIWNG (BZ) 

ar- cmt£R 
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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, 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. 

------------FLAME-IONIZATIOWDETECTOR-FIE[D-DATA-FORM 

• 

1. 

2. 

3. 

4. 

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). 

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 samples were 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) 

5. Logger Code. Three-character or four-character code identifying the company responsible for 
collecting the information recorded on the form. 

6. Field Rep. The name of the field representative. 

7. Manufacturer. Manufacturer's name on flame ionization detector (FID) instrument used. 

8. Model. Model of FID instrument. 

-~-----9 .--serial-No:- -seriai-No-:--of-FID-insmrmenc - ------- ---------~---

• 10. Dateffime Calibrated. The day and time when the FID instrument was calibrated. Calibration 
should be performed daily. 
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APPENDIX 5.5, Continued 

11. Acceptance Code. One- character code assigned by the site manager. 

12. Calibration Gases 

a. Type/Cylinder ID No. The identification of the calibration gas and the lot number on the 
cylinder. 

b. Concentration (ppm). The concentration of the calibration gas in pans per million (ppm). 

13. Comments. Any additional information. 

14. Time (HH:MM). Time when a field measurement was taken in the 24-hr clock format of 
hours:minutes (for example, 0837 for 8:37 a.m. and 1912 for 7:12 p.m.) 

Conversion Table 

Conventional Time 
1:00 a.m. 
12:00 Noon 
1:00 p.m. 
2:00p.m. 
3:00p.m. 
4:00p.m~ 
5:00p.m. 
6:00p.m. 
7:00p.m. 
8:00p.m. 
9:00p.m. 
10:00 p.m. 
11:00 p.m. 
12:00 Midnight 

24-Hr Time 
0100 
1200 
1300 
1400 
1500 
1600 
1700 
1800 
1900 
2000 
2100 
2200 
2300 
2400 

15. Sample ID. When samples are being taken while FID monitoring is being performed, the 
identification number or code assigned to a panicular sample like 01 is correlated with the observed 
readings and appropriate drilling depth if drilling is being performed. This is useful in selecting 
samples for analyses and in the correlation of laboratory data with FID measurements. 

16. Observed Reading (ppm). FID reading at 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 pans per million. Measurements can be made in the breathing zone, downhole, at 
the headspace, or other specified locations. 

17. Drilling Depth (Ft). FID monitoring is performed every 5 ft during any type of drilling. The depth 
of the drilling is I is ted in feet and can be given as the most recent interval (1 ike 5-1 0) or as the 
ending depth (like 10). 

18. Comments. Any additional information, such as type of gas being measured, if this determination 
can be made (for example, by labels on drums). 

Mound Plant ER Program SOPs 
Final 
MOUND\l/W90PDO'l.ID CIIIW9! 

Rcviaioo 2 
June 1993 

SOP 6.3 
Page 12 

• 

• 

• 



• 
APPENDIX 5.6 

SHIPMENT OF OVA-128 AND HYDROGEN TANK 

An grganic vapor analyzer (OVA) is typically shipped with a charged cylinder and a supplementary 
hydrogen tank to a hazardous waste site as part of the safety monitoring requirements for site 
characterization. The OVA and the hydrogen tank must be shipped so as to protect their integrity and 
to protect against potential damage or injury that may be caused from leakage/breakage of the equipment. 
Regulations addressing the packaging, labeling, and shipping of an OVA and a hydrogen tank are 
described in 49 CFR Parts 171-178. 

______ Th_e_p,ackaging and labeling r~uirements for ship_ment_of_the_OYA_and_the_hydrogen_tank-are-summarized---
in the following paragraphs. 

• 

• 

A. Organic Vapor Analyzer 

The OVA must be placed in its own case or in a box to minimize damage during handling and 
transportation. The following labels must be placed on the container before shipping. 

1. A Flammable Gas label (red and white label) 

2. A Danger label (orange and black label) 

3. A label no smaller than 1 inch along each dimension with Hydrogen clearly written on it 

4. A label stating Inside Packages Comply with Prescribed Specifications 

Personnel engaged in shipping OVAs must note that a U.S. DOT exemption is applicable to the shipment 
of the OVA and must be attached to the shipping papers. In addition, personnel should note that it is 
preferable to transport all hazardous materials on cargo aircraft (for example, Emory or Federal Express). 

B. Hydrogen Tank 

The hydrogen tank must be secured with a safety cap. Because the tank needs to be shipped in a vertical 
position (safety cap on the up end), personnel may package the tank in a box for stability and further 
security. It should be noted that the hydrogen tank may be shipped without a box as long as the tank can 
remain in an upright position. If the hydrogen tank is packaged in a box, the shipper must ensure that 
the box has been securely taped. The following labels must be placed on the tank or container before 
shipping. Personnel involved in shipping hydrogen tanks must note that hydrogen tanks cannot be 
shipped by passenger aircraft or rail. 

1. A Flammable Gas label (red and white label) 

2. A Danger label (orange and black label) 

3. A label no smaller than 1 inch with UN1Q49 clearly written on it 

4. A label no smaller than 1 inch with Hydrogen clearly written on it 

5. Labels with This End Up on the container or tank point pointing toward the safety cap 
---~~~-----------

6. A Cargo Aircraft OnJy label 

7. A label stating Inside Packages Comply with Prescribed Soecifications 
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• STANDARD OPERATING PROCEDURE 6.4 

TOTAL ALPHA SURFACE CONTAMINATION MEASUREMENTS 

I. PURPOSE 

To provide guidance for determining levels of total surface alpha contamination on 
______ _,c""'guipment,_y_ehicJcs,_and_personnel_that-ha.v.e-been-in-contact-wit-h-ma-teria·l-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 this 
procedure to the activities. 

Equipment and vehicles must be monitored for surface contamination before release for 
unrestricted usc from a radiologically controlled area. Levels of surface alpha 
contamination on equipment will be determined and compared to release criteria presented 
in DOE Order 5480.11. These criteria are based on U.S. Nuclear Regulatory Commission 
Regulatory Guide 1.86 and presented as either total average, total maximum, or removable. 
Total average measurements are based on portable instrument surveys for alpha 
contamination over a I m2 area. Total maximum measurements arc based on portable 
instrument surveys for alpha contamination over a 100 cm2 area. Removable contamination 
is defined as that amount of surface alpha activity that may be transferred to a soft, dry 
filter paper after wiping I 00 cm 2 areas of the surface with moderate pressure. The swipe IS 

then counted in a stationary radiation detector to determine removable alpha activity. 

The primary alpha-emitting radionuclide of concern at the Mound Plant is plutonium-238. 
In some areas, isotopes of natural uranium and thorium are also of concern. In some 
instances, these plutonium, uranium, and thorium sources may contaminate some equipment 
surfaces concurrently. It is therefore necessary to select the surface contamination limits 
based on the most restrictive radionuclide, plutonium-238. For plutonium-238 and other 
transuranics, the surface contamination limits are as follow: 

Nuclide Average Maximum Removable 

Plutonium-238 I 00 dpm/ I 00 cm2 300 dpm/ 100cm2 20 dpm/ J 00 cm2 

Activity per unit area is reported in units of disintegrations per minute (dpm) over a I 00 
cm 2 surface area. Natural uranium and thorium isotopes have significantly higher release 
limits than plutonium-238, thus arc bounded by plutonium-238 limits. It is important to note 
that due to the characteristics of portable alpha detection instruments, it is generally not 
possible to statistically detect 20 dpm/100 cm2 on a potentially contaminated surface. 
Therefore, removable alpha contamination measurements must be made on all equipment 
used in a radiologically controlled area of the Mound site. These measurements arc . 
addressed in SOP 1.7, Sampling for Removable Alpha Contamination. 

All equipment must be decontaminated to levels that arc as low as reasonably achievable and 
below the applicable release criterion in all cases. Personnel must be monitored for 
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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 the 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 cm 2• 

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 

l.l General Instructions for Field Person-nel 

1.6 General Equipment Decontamination 

1.7 Sampling for Removable Alpha Contamination 

6.1 I Beta-Gamma Radiation Measurements Using 
a Geiger-Mueller 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 field equipment. Ensure that the alpha scintillator and the 
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. 

• 

C. Obtain a sufficient number of the appropriate ER Program data collection forms • 
(see INDEX TO SOPs). 
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• D. Consult ttie ER Program data administrator for a current list of codes used 1n 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 10-min background count and a 1-min alpha source count during 
use and record the results on the Daily Alpha Efficiency Check form. To perform a 

------------=:b:=-a-=-c=kground count,_pJa_c_e_the_probe_on_a_cJean,-uncontaminatcd-sur-f-ace-and-rccord---'---
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 cpm) - (background cpm) 
(source dpm) 

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 I 0-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 Alpha Survey 

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 sur~cyed 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, usc an indelible marker, spray 
paint, or some type of permanent marker. Usc a separate line of the form to Jist 
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 for damage. Record the instrument daily background, efficiency, and 
calibration factor in the appropriate spaces. The instrument background and 
efficiency should be determined at least once during each operational day. 

E. Monitor potentially contaminated surfaces by passing the probe face along each 
surface at a rate of 5 em/sec or Jess. Without touching it, hold the probe face as 
close as possible to the surface being monitored and not more than 0.5 em away. Be 

_____ ~--~- ___ car_c[uLnoLto_damage the-Mylar -face-of-the-probe-. -Hold-the-probe-steady-at-any---
area that appears to indicate an elevated reading. Record the highest reading for 

• 
each separate area of the item monitored, listing a description of each area in the 
space provided under the first column. 
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F. When monitoring potentially contaminated skin and clothing surfaces, hold the • 
probe face as close as possible to the surface being monitored, no more than 
0.5 em away. Move the probe along the surface at a rate of 5 em/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 fluctuate 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. 

H. Multiply each instrument reading (cpm) by the calibration factor to obtain the 
contamination level in dpm/ I 00 cm 2• 

I. If the radiologically controlled area is known or suspected to contain plutonium-238, 
perform the swipe or smear survey procedure. See SOP 1.7, Sampling for Removable 
Alpha Contamination. 

J. Wash contaminated skin and equipment with water and soap. Contaminated clothing 
may be removed and laundered at an appropriate facility. • 

K. 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. Postoperation 

3.4.1. Field 

A. Turn the power off. 

B. Ensure that all equipment is accounted for, decontaminated (sec 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. 
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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. 

4. SOURCE 

NRC. 1974. · Regulatory Guide 1.86, "Termination of Operating Licenses for Nuclear 
Reacwrs." U. S. Regulatory Commission, Washington, D.C.: U.S. Government Printing 
Office. 

----------~5~·-A~PfENUIXES __________________________________________________________ ___ 

• 

•• 

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) 

Rate meter /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 

OAIL Y ALPHA EFFICIENCY CHECK 

FACILITY CODE 

LOGGER CODE---------

-----------~- --RATEME+ER/SCALE~:----

FIELD REP ----------

ACCEPTANCE CODE -------

• 

• 

MODEL NO SERIAL NO ------ CALIBRATION DATE ____ _ 

HIGH 
WINDOW~ THRESHOLD VOLTAGE----- BATTERY------

ALPHA SCINTILLATION PROBE: 

MODEL NO SERIAL NO----- CALIBRATION DATE ------

SOURCE: 

SERIAL NO-------

! 
j TIME 1 COUNTING LOG ! TIME 

DATE I (HH:MM) l (MIN) I 

i ! 
I 
I 

I 

I 
! 

! i 
I 

i 

I I 
j 

! 

! 
l ' 

i 

i 
I 
I I 

I 

COiii'I..ETE IICl..DED DA.TA FOR EHIR'f INrO T1WS 
IW-IOJ (J/11) 
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i 
I 

I 
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: 

I 

I 

ISOTOPE------

I 

BACKGROUND ! 
CPM i 

I 

! 
I 
I 

I 
I 
l 
I 

I 

! 
' ; 

I 

I 

I 

I 
I 

I 

I 
I 

I 
j 
! 
I 
I 

I 

I 
I 

! 
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I 
GROSS 

COUNTS 
I 

i 

' ' 

I 

I 

I 

ACTWITY _____ ~D~P~M-
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TOTAL ALPHA CONTAMINATION SURVEY DATA 

FACLITY CODE---------
LOGGER CODE ---·-------

RATEMETER/SCALER: 

LOG DATE 
FIELD REP-

ACCEPTANCE CODE-----· 

MODEL NO SERIAL NO---·----- CALIBRATION DATE---·---·-
HIGH 

WINDOW OUT_ THRESHOLD_____ VOLTAGE ___ ·--····-- _ _ BA TIERY --·-------- __ 

ALPHA PROBE: CPM/ 
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PROBE FACE AREA__ CALIBRATION FACTOR -·- --··--·----
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{SPECIF'f) COUNTS TIME CPM LEVEL RELEASE LIMIT NECESSARY 
(IN DPM/ 100cm2 ) ( 100 dom/cm 2) I (YES/NO) {YES/NO) 

-
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2 CALIBRATION FACTOR = ( 100/PROBEFACE AREA (cm 2))/EFFECIENCY(CPM/DPM) 

J CONTAMINATION LEVEL = (NET CPM)(CAI...IBRATION FACTOR) 
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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. 

DA lL.Y_~ LP.H~_EEEICIENCY-CHECK~------------

l. 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. Field Rep .. The name of the field representative. 

3. Logger Code. Three-character or four-character code identifying the company 
responsible for collecting the information recorded on the form. 

4. Acceptance Code. One-character code assigned by the site manager. 

5. Ratemeter/Scaler Model No. The model number of the ratemeterjscaler . 

6. Ratemeter/Scaler Serial No. The serial number of the ratemeter/scaler. 

7. Ratemeter/Scaler Calibration Date. The date when the ratemeter/scaler was last 
ea I i bra ted. 

8. Window. The window IS m the out position unless otherwise specified. 

9. Threshold. The adjustment for the lower energy level of the discriminator 
shown on the calibration sticker. 

10. High Voltage. The voltage that is applied to the alpha scintillation probe shown 
on the calibration sticker. This voltage is determined semiannually using a 
voltage plateau. 

II. Battery. The battery voltage reading at the beginning of the measurement. 

12. Alpha Scintillation Probe Model No. The model number of the alpha detector 
probe. 

13. Alpha Scintillation Probe Serial No. The serial number of the alpha probe. 

------------- --~-- -------------------------------
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APPENDIX 5.4, Continued 

14. Alpha Scintillation Probe Calibration Date. 
calibrated. 

The date the probe was last 

15. Source Serial No. The serial number of the radiation source. 

16. Source Isotope. The identity of the radioactive isotope contained in 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). If the check source activity is given in microcuries (11Ci), it can 
be converted to dpm using I 11Ci = 2.22 x 10 6 dpm. 

I 8. Log Date. The date the information recorded on the form was obtained in the 
format DD-MMM-YY (01-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 1n 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 cpm 
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l. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

APPENDIX 5.4, Continued 

TOTAL ALPHA CONTAMINATION SURVEY 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-Y_Y_{.OJ-=J.AN-=88).---------------------

Log·ger 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. 

9. Window. The window will be in the out position unless otherwise specified . 

10. Threshold. The adjustment for the lower energy level of the discriminator 
shown on the calibration sticker. 

II. High Voltage. The voltage applied to the alpha detector shown on the 
calibration sticker. 

12. Battery. The battery voltage reading at the beginning of the measurement. 

13. Alpha Probe Model No. The model number of the alpha detector probe. 

14. Alpha Probe Serial No. The serial number of the alpha detector probe. 

15. 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). 

16. Probe Face Area. The surface area of the Mylar window on the alpha 
scintillation detector in square em. Values for Ludlum Models 43-1 and 43-5 arc 
listed at the bottom of the form. 
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APPENDIX 5.4, Concluded 

17. Calibration Factor. Factor that takes the detector efficiency and surface area 
into account to convert from cpm to dpm per 100 cm 2. The calibration factor in 
(dpm/100cm2)jcpm equals (100/Probe Face Area in cm2)/efficiency in cpm/dpm. 

18. Are transuranics present or suspected (Yes/No). Answer based on historical data 
and Safety Plan review. 

19. 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. 

20. Gross Counts. The total counts collected during the counting period. 

21. Count Time. The time (in minutes) during which the counts were collected. 

22. Net cpm. Gross count cpm minus background cpm. 

23. Contamination Level (in dpm/ 100cm2). This. is calculated by multiplying the net 
cpm by the calibration factor. 

Contamination level = (Net cpm) (Calibration Factor) 

24. 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. 

25. 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. If item 
18 is Yes, all locations will require a swipe. 
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STANDARD OPERATING PROCEDURE 6. 7 

NEAR SURFACE AND SOIL SAMPLE SCREENING FOR LOW-ENERGY GAMMA 
RADIATION USING THE FIDLER 

l. PURPOSE 

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. 

2. DISCUSSION 

The 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. 

The FIDLER uses a thin. 5·inch·diameter sodium iodide (Nal) crystal to detect low-energy 
radiation. The Nal crystal is optically coupled to a quartz light pipe and installed in a 
standard 5-inch probe housing that has an entrance window of beryllium. The principal use 
of this detector is for photons with energies less than 75 kilo-electron volts (keY) . 

The FIDLER probe can be used to scan individual samples for low-energy photons that 
normally accompany alpha emissions. Uranium is principally an alpha emitter. However. 
the radiation from its daughter products includes low·energy photons, principally L-orbical x 
rays from thorium. In the case of U-238, for example, two low-energy photons from Th-234 
can be detected by the FIDLER. During most investigations. the instrument will be adjusted 
for maximum response for the 63 keY photon from Th-234 or the 60 keY photon of Am-241 
formed by the beta decay of Pu-241. 

The detection limit for a FIDLER during field usc is dependent on the source to detector 
geometry, the energy of gamma and x·rays associated with radionuclides present. and what 
radionuclide was used to calibrate the instrument to a calculated efficiency. A wide range 
in background soures can affect the estimated sensitivity as well. 

Source to detector geometry can be influenced by the terrain roughness. amount and type of 
vegetation, and the physical configuration of the detector. These items should be noted 
during a field survey. 

The thin Nal crystal in a FIDLER becomes less sensauve to increasing gamma and x-ray 
energies. It is necessary to note the energy and yield associated with potential radionuclides 
encountered. The energy and yield of the calibration source must also be known prior to 

field use. A FIDLER that has been calibrated to an americium-241 source (approximately 60 
keY) may have a high voltage that is insufficient to amplify plutonium·238 (approximately 
23 keY) pulses to a detector threshold. 

Data from tnese measurements arc presented as gross counts intne-60-I<cV energy r1nge. 
The combination of this information with gross alpha counts of the same sample conducted 
according to SOP 6.5, Screening Soil Samples for Alpha Emitters, can be used to decermme 
the presence or absence of radionuclides. 
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Included in this procedure are instructions for I) initial instrument setup (voltage plateau). • 
2) daily response standardization using a sealed check source. 3) determination of the 
instrument's response to terrestrial background radiation, and 4) usc of the instrument to 
·scan ground surface areas and samples. 

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, packaaina. and shipping; 
decontamination procedures; and documentation requirements. Procedures directly associared 
with this SOP arc listed below. 

SOP No. SOP Title 

1.1 General Instructions for Field Personnel 

1.6 General Equipment Decontamination 

6.5 Screening Soil Samples for Alpha Emitters 

3.2. Preparatloa 

3.2.1. ornce 

A. Review the FSP or WP and SOPs listed in Section 3.1. 

B. Coordinate schedules/actions with the installation staff. 

C. Assemble the equipment and supplies listed in Appendix 5.1. Ensure the proper 
operation of all equipment. 

D. Obtain appropriate permission for property access. 

E. Before the FIDLER can be used in the field, it is necessary to determine the correct 
operating voltage. This is accomplished by dctermioina the plateau for background 
radiation and for radiation from a source of Am-241 (60 keV) in which the intensity 
is several times arcatcr than background radiation levels. Determine the operating 
voltage once each week. 

I. Inspect the FIDLER. the ratemeter/scalcr. and interconnecting cable for obvious 
damage. 

2. If no damage is observed. adjust the high voltase to 0 volts before connecting 
the FIDLER and the ratemetcr/scaler. 

3. Connect the FIDLER to the ratemeter/scaler in an area that has exhibited 
background radiation in previous measurements. 

4. Turn the ratcmeter/scalcr selector switch to the hish voltage setting and slowly 
adjust the hi&h voltage to 900 volts (V). 
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• 5. Place the FIDLER in a position so that a series of 0.5-min counts can be m:tde 
at various high-voltage settings. 

6. Make three 0.5-min readings and record the voltage, count time, counts. :1nd 
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 at a high-voltage setting of 1400 V. Do not exceed 1400 V. 

7. Place the Am-241 source approximately I inch from the b_e_r_yJiium_entr:ance ___ _ 
-------------,w"'inaow near ttie center ofthe probe and repeat the series of 0.5-min readings 

• 

for high-voltage settings between 900 and 1400 V. 

8. On the Plateau Curve Record. plot the FIDLER response as a function of high 
voltage. Between J 100 and 1300 V, there is little change in the detector's re
sponse. This represents the operating plateau. Set the ratemeter/scaler high 
voltage at the midpoint of the plateau (typicaily 
1200 V) for field operation. Minor fluctuations in the high voltage caused by 
environmental conditions or battery drain will have little effect on the count 
rate. Record this ratemeter /scaler voltage on the Plateau Curve Record form. 

3.2.2. Documeatatioa 

A. Obtain a logbook from the QA officer. 

B. Record results of the equipment check and information concerning the initial setup 
of the FIDLER in the logbook. 

c. Obtain a sufficient number of the appropriate ER Program data coltection 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. Record information concerning the initial setup of the FIDLER on the Plate:l u 
Curve Record form (Appendix 5.2). Instructions for completing the form are in 
Appendix S.S (Data Form Completion). 

3.2.3. Field 

A. Daily Source Check 

1. Establish a fixed geometry between the detector and the source so that their 
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 at 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. 
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The average source count (X) = x 1 +x2+x3+x4+x5 

The standard deviation of the average source count (SOX) • (X/5)1/2 

B. Monitoring the performance of the FIDLER 

l. Prepare a control chart at 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 
+ 3 standard deviations. Draw three horizontal lines that intersect the y-axis at 
these three points. 

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 +3 standard deviations as 
defined above. the FIDLER may be used for field measurements. If the average 
count rate is not within this range, corrective action must be taken (see Section 
3.2.3.C). 

C. Corrective Action 

I. Check the ratcmctcr /scaler calibration due date. 

• 

2. Check to sec that the ratcmctcr/scalcr high voltage is set at the plateau • 
midpoint. 

3. Turn off the ratcmctcr/scalcr 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 ratcmctcr/scalcr, 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 + 3 standard deviations, the unit may be used. 
If the average count rate is still outside the control boundary, turn off the 
instrument and usc a substitute instrument. Repeated failures will require 
attention by the manufacturer. The FIDLER is temperature sensitive and 
constant response will be ensured through the usc of a battery-powered 
"warming jacket• in cold temperatures. 

D. Determination of Background 

I. 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 five !-minute counts with the FIDLER probe in the same position as it 
will be for screening samples in locations (sec Sections 3.3.1 and 3.3.2) . 

b. Determine the mean and standard deviation of the five background counts. 
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• Mean = X = x 1 +x2+.d·u4+x5 

5 

where 

xl, x2, x3, x4, x5 • the background counts 

standard deviation • SOX • (X/5)1/2 

----------.2-. -T-he-contamination-criterion-used-for-further-samptes-irth-e-mca""""iloaclCground 
plus 3 standard deviations (X + 3SDX). Samples with 1-min counts greater than 
this criterion should be considered contaminated. 

• 

• 

3. Record this number or criterion on the FIDLER Soil Sample Screening Log 
(Appendix 5.3) or the FIDLER Measurement Data form (Appendix 5.4). 
depending on the type of screening to be performed. 

3.3. Operation 

3.3.1 Screeaia1 Soil Samples 

A. Record the soil sample screening data on the FIDLER Soil Sample Screening Log 
form (Appendix 5.3) followins the instructions in Appendix 5.5, Data Form 
Completion . 

B. Place the soil samples in the petri dishes (fill to the top). 

C. The steps for screening samples are described below. 

I. Place the soil sample container (petri dish) in the counting shield. 

2. Place the FIDLER probe in a counting jig inside the lead shield so that it is 
positioned above the center of a sample container holder. Adjust the height so 
that the FIDLER is one inch above the sample container. Close the shield door. 

3. Turn the ratemeter/scaler selector switch to preset time and set the time for one 
min. Push the reset button to start and count. 

4. Record the counts and the counting time on the FIDLER Soil Sample Screening 
Los form. 

6. Remove the sample container, store it in sample archive, and repeat with 
additional samples. 

3.3.2. Near-Surface Screeaia1 

A. The FIDLER Measurement Data form (Appendix 5.4) is completed as described in 
Appendix 5.5, Data Form Completion. 

-----8.- -Deter-mine that-the- -FIDLER- system-has-been -checked--and- -is--ready -for-f-ield-
measurements . 
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C. Refer to the FSP or WP for the areas to be scanned, the number of people required. • 
time requirements, and special instructions. 

D. Subdivide the grid block squares into square (or regular) grid blocks, the total area 
of which can be scanned in 0.5 or !-min intervals. Use a calibrated measurement 
tape. 

E. Drainage paths can only be scanned with a FIDLER if the area is free of standing 
or flowing water. If the area is dry, place grid stakes at regular intervals between 
the preexisting stakes. · 

F. Record scan measurements as integral counts over the area to be scanned. Pulses 
from the FIDLER will be summed for O.S min or I min. Turn the main selector 
switch of the ratemeter /scaler to either 0.5 or I min (as specified in the FSP or WP). 

G. Begin scans at one corner of a grid block and progress in a serpentine pattern over 
the entire block, ending at 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 from 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 for the scan. 

H. After completing the scan for an 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 on 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 further study or characterization. 

3.4. Postoperatioa 

3.4.1. Field 

A. Ensure that all equipment is accounted for, decontaminated (sec SOP 1.6, General 
Equipment Decontamination), and ready for shipment. 

B. If necessary, make sure all survey or sampling locations are properly staked and the 
location ID is readily visible on the location stake. 

C. Ensure that all radiological sources and standards have been stored in a locked area. 

3.4.2. Documeatadoa 

A. Complete logbook entries, verify the accuracy of entries, and sign/initial all pages. 

B. 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. 
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• 

B. Inventory Equipment and supplies. Repair or replace all broken or dJmagcd 
equipment. Replace expendable items. Return equipment to the equipment manager 
and report incidents of malfunction or damage. 

4. SOURCE 

Beer on. l 985. "Technical Manual, Model: lab tech Scaler/Ratcmeter 1 Analyzer with 2-
Channcl Option." Bicron Corporation, Newbury, Ohio. 

5. APPENDIXES 

5.1. Equipment and Supplies Checklist 

5.2. Plateau Cune Record 

5.3. FIDLER Soil Sample Screenin1 Lo1 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 

Mound Plsn' ER Prosnzn SOP• 

Draft . 

Rniaiora 0 
May 1gg2 

SOP6-7.00C 

SOP 6.7 

Par• 8 

• 

• 

• 



• 

• 

• 

APPENDIX 5.2 

PLATEAU CURVE RECORD 

PLATEAU CURVE RECORD PAGE 1 OF __ 

FACIUTY CODE---- LOC DATE-------- __ _ 

--~-~~-C90E"!'>_·==~~~=...,......~=""'~-Eifl.D AEPo!::..==..,.-,___,.,....,.,.,.._,__ __________ ~--------

AAT'E).IET'ER/SCALER: ACCEPTANCE COO£------~ 

WODEl NO ------ SERIAL. NO ----- CAUBRATION DATE--

WINDOW THAESMOLD --·--- BATTERY-----

PROBE: 
t.tODEl NO----

CHECK 
SOURCE: 

SERIAL. NO ----- HIGH VOLTAGE ------

SERIAL NO------ ISOTOPE------

I 

l 

....,.. ______ _ 

...... ~ 
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APPEND(X 5.3 

FIDLER SOIL SAMPLE SCREENING LOG 

F10LER SOIL SAMPL£ SCREENING LOG PACE 1 CF' __ 

F'ACIUTY COO£ LOG D4TE -----------

LOGGER CODE--------- FIELD REP---------·--

RATEMETER/SCAL.ER: ACCEPTANCE CODE -------
hAODEL NO------ SERIAL NO CALISRATlON DATE----

HIGH 
WINDOW---- THRESHOLD-- VOLTAGE SA'JTERY ___ _ 

Nal PROSE: 
hAODEL NO------ SERIAL NO CAUSRATlON DATE ___ _ 

CHECK SOURCE: 
ISOTOPE---- ACTMTY _______ D_P_M_ 

SERIAL NO -----

SOURCE CHECK 
METER READING COUNTS/.--- MIN •---- CPW 
(WITHIN ± J STANDARD D£\IIAllON$? 1 (Y/N)) 

AVERAGE BACKGROUND + 3 STANDARD DEYIATlONS • -- CPW 

COMM~---------------------------------~---------

LDCATlON 
10 

c:ooltDIMt\lES (FT) SAMPLE COUNTS CONTAMINATED ESTIMATED1 

NOR'I'H rASr 10 - ( •CPW) YES/NO pCi/ gram 

i 

I I 

1 SOURCE CHECK WITHIN .± 3 STANDARD D£VIA110NS (YES/NO). FROM THE CONTROL CHART 

2 THE pC1/9ram RADIONUCUDE CONCENTRAnoH CAN BE ESTlWATED ONLY IF FIELD CAUBRAnOH 
FACTORS AR£ AVMABLE 

CI&IIIIU!I-- ...... - ·...... ~ 
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APPENDIX 5.4 

FIDLER MEASUREMENT DATA FORM 

FlOLER MEASUREMENT DATA PACE 1 OF'_ 
,. __ 

FACILITY CODE LOG DATE ---
I..OGGEJLCOD£_ F1EL;O-REP ·-

RA TEM ETER/SCALER: ACCEPTANCE CODE 

MODEL NO SERIAL NO -- CAUBRATION DATE --
WINDOW-- THRESHOLD VOLTAGE BATTERY -
Nal PROBE: 

MODEL NO SERIAL NO CAUBRA110N DATE --
CHECK SOURCE; 
ISOTOPE ACTIVITY DPU SERIAL NO --
SOURCE CHECK 
METER READING COUNTS/ MIN • CPM 
(WITHIN % ."5 STANDARD DEVIATIONS?t (Y/N) 

AVERAGE BACKGROUND + ."5 STANDARD DEVIATIONS • 

COMMENTS 

•··---

I L.OCAnoN I GRID 8LOCK SCAHNED i INTEGRATED COUNT. AUDIBLE CONTAI.tiNATED 
ID · (FROM N.E. CORNER) (CPM) (Y)e1 or (N)o (Y)u or (N)o ---I NORTH EAST I I -I I i ---! I I 
~ --I ·-
! I I 

' -I ! I 

I I 

: ! i -I 
' 

I I ! -I I I 
' --.I I I 

I l I 
I 

I 

I 
l 

! 
--I I I ··---

I i I i ----
' SOUilCt CHECK Wf'I'M ~ 3 STANIWIO OEVIA,ONS, ('t'!S/MO) FROU n4£ CONTROL CI-Wff 

~ i::l:a:1k ~ 11-MI.:QIIill~ U~.tll.& .._._. DI'IUIIIIG 
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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, 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. 

PLATEAU CURVE RECORD 

l. Facility Code. Five-character code abbreviating the facility name where 
program acuvuy is being conducted. The first three characters indicate the 
facility, and the remaining two numbers designate the specific site within the 
facility. 

2. Log Date. The date the information recorded on the form was obtained in the 
format DD·MMM·YY (Ol·JAN-88). 

3. Logger Code. Three-character or four-character code identifying the company 
responsible for collecting the information recorded on the form. 

4. Field Rep. The name of the field representative. 

5. Acceptance Code. One-character code assigned·bY the site manager. 

6. Ratemeter /Scaler Model No. The model number of the ratemeter /scaler. 

7. Rate meter /Scaler Serial No. The serial number of the ratemeter /scaler. 

8. Ratemeter/Scaler Calibration Date. The date when the ratemeter/scaler was last 
calibrated. 

9. Window. The window will be in the out position unless otherwise specified. · 

10. Threshold. The adjustment for the lower energy level of the discriminator 
shown on the calibration sticker. 

11. Battery. The battery voltage reading at the beginning of the measurement. 

12. Probe Model Number. The model number of the FIDLER probe. 
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• APPENDlX 5.5, Continued 

13. Probe Serial Number. The serial number of the FIDLER probe. 

14. Probe High Voltage. The· final volrage setting that will be applied to the 
detector, as determined by the Plateau Curve procedure. · For the FIDLER, the 
operating voltage should be about t200V. 

1 S. Check Source Serial No. The serial number of the radiation check source. 

----------t·6:--Ctreck-Sourcc-rsotope. Tlie raClioactiveisotopc contained in the check source 
given as clement 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 (ICi) can be 
converted to dpm using 2.22 x 106 dpm • 1 ICi. 

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 . 

, Mound Pla.nc ER. Prot;ram SOPe 
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APPENDIX 5.5, Continued 

FIDLER SOIL SAMPLE SCREENING LOG 

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. Log Date. The date the information recorded on the form was obtained 1n the 
format DD-MMM-YY (01-JAN-88). 

3. Logger Code. Three-character or four-character code identifying the company 
responsible for collecting the information recorded on the form. 

4. Field Rep. The name of the field representative. 

5. Acceptance Code. One-character code assigned by the site manager. 

6. Ratemeter/Scaler Model No. The model number of the ratemeter/scaler. 

7. Ratemeter/Scaler Serial No. The serial number of the ratemeter/scaler. 

8. Ratemeter/Scaler Calibration Date. The date when the ratemeter/scaler was last 
calibrated. 

• 

9. Window. The window will be in the out position unless otherwise specified. • 

10. Threshold. The adjustment for the lower energy level of the discrimin:uor 
shown on the calibration sticker. 

11. High Voltage. The voltage setting that is applied to the probe as determined by 
the Plateau Curve procedure. 

12. Battery. The battery voltage reading at the beginning of the measurement. 

13. Nal Probe Model No. The model number of the FIDLER probe. 

14. Nal Probe Serial No. The serial number of the FIDLER probe. 

15. Nal Probe Calibration Date. The date when the FIDLER probe was last 
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 activity of the check source, measured in 
disintegrations per minute (dpm). An activity given in microcuries can be 
converted to dpm using 2.11 x 106 dpm • I ICi. 
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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 
-----------~th~e_F~IDLER, from the control chart in 3.2.3.8., Field PreP-!..!!a!.!.r.!!.at!:.!i:!:!;on~ ... _______ _ 

• 

• 

21. A verase Backsround + 3 Standard Deviations (cpm). This field gives the 
averase backsround count rate + 3 standard deviations of the average count 
rate. lt is used as a contamination criterion. Count rates sreater than this are 
considered contaminated. Count time equals 1 min. 

X • Average or Mean Background - x 1 +x2+x3 ... xn 

N 

where 

x 1, x2, xl etc • individual background counts 

N • the number of counts taken 

SOX • standard deviation of the average background • (X/N) I /2 

22. Comments. Any additional information. 

23. Location ID. Four-character code assisned 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 (•cpm). The number of counts registering on the FIDLER meter during 
the 1-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 convened to a pCi/gram 
concentration._EnterN/A if .these_factors_are.not.aYailablc._ 
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APPENDIX 5.5, Continued 

FIDLER MEASUREMENT DATA FORM 

l. Facility Code. Five-character code abbreviating the facility name where 
program acuvny is being conducted. The first three characters indicate rhe 
facility, and the remaining two numbers designate the specific site within the 
facility. 

2. Log Date. The date the information recorded on the form was obtained in the 
format DD·MMM·YY (Ol·JAN-88). 

3. Logger Code. Three-character or four-character code identifying the company 
responsible for collecting the information recorded on the form. 

4. Field Rep. The name of the field representative. 

5. Acceptance Code .. One-character code assigned by the site manager. 

6. Ratemeter/Scaler Model No. The model number of the ratemeter/scaler. 

7. Ratemeter/Scaler Serial No. The serial number of the ratemeter/scaler. 

8. Ratemeter/Scaler Calibration Date. The date when the ratemeter/scaler was last 
calibrated. 

• 

9. Window. The window will be in the out position unless otherwise specified. • 

10. Threshold. The adjustment for the lower energy level of the discriminator 
shown on the calibration sticker. 

II. Voltage. The voltage setting that is applied to the probe, as determined by the 
Plateau Curve procedure. 

12. Battery. The battery voltage reading at the beginning of the measurement. 

13. Nal Probe Model No. The model number of the FIDLER probe. 

14. Nal Probe Serial No. The serial number of the FIDLER probe. 

15. Nal Probe Calibration Date. The date when the FIDLER probe was l:lst 
calibrated. 

16. Check Source Isotope. The radioactive isotope that the source contains, given :1s 
element and mass number. like Am-241. 

17. Check Source Activity. The activity of the check source. measured in 
disintegrations per minute (dpm). An activity given in microcuries (lCi) c:1n be 
converted to dpm using 2.22 x 106 dpm • 1 ICi. 
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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 3.1.3.8. Field Preparation. Emer y 

___________ (_yes)-Or-N-(no). ------

• 

• 

21. A veragc Background + 3 Standard Deviations. This field gives the average 
background count rate (cpm) + 3 standard deviations of the average. It is used 
as a contamination criterion; count rates greater than this number indicate 
contaminated areas. 

X • Average or Mean Background • xl+x2+x3 ... xn 

where 

x 1. x1. x3, etc. • individual background counts 

N • the number of counts taken 

SOX • standard deviation of the average background • (X/N)l/2 

22. Comments. Any additional information. 

23. Location 10. Four-character code assigned sequentially to each borehole, test 
pit, or surface location where physical. chemical, biological, radiological, and 
other measurements arc taken. 

24. Grid Block Scanned (From N.E. Corner). 
was scanned, identified by the survey 
relative to the survey grid in units of 
coordinate description: north and east. 

The location of the grid block that 
coordinates of the northeast corner 
feet. There arc two fields in the 

25. Integrated Count (cpm). The count rate in counts per minute obtained from the 
walkover scan of the grid. 

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) . 
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1. PURPOSE 

STANDARD OPERATING PROCEDURE 6.15 

MEASUREMENT OF GAMMA-RAY FIELDS USING A 

SODIUM IODIDE (Nal) DETECfOR 

To describe the procedure for making count-rate measurements of a gamma-ray field with 
a sodium iodide (Nal) detector. 

2. DISCUSSION 

The Field Sampling Plan (FSP) or Work Plan (WP) provides information on the scope of l 

given operation, related health and safety requirements, and the applicability of this 
procedure to the activities. 

Gamma radiation field strengths may be used to indicate contamination by gamma 
emitters. Elevated count-rate data must be carefully interpreted because uncontaminated 
areas can demonstrate high readings if they arc next to an area contaminated with gamma 
emitters . 

Using this procedure, it is possible to identify area or point sources of gamma-emitting 
radionuclides and determine whether an observed reading is due to shine from an 
adjacent source. These techniques are outlined in Sections 3.3.2 and 3.3.3. It should be 
noted that these arc considered gross screening techniques only, rather than determinate 
measures. 

Count·ratc data from a sodium iodide (Nal) detector can be converted to exposure rate 
(llR/hr) measurements if the detector has been correlated with a calibrated, pressurized 
ionization chamber (PIC). Sec SOP 6.9, Correlation of a Sodium Iodide Detector to the 
Pressurized Ionization Chamber. 

3. PROCEDURE 

3.1. Associated Procedures 

Information that applies to most field activities is provided in SOPs Ll-1.10. In addition 
to the FSP or WP, those SOPs provide guidance that may supplement the information in 
this procedure. They should be consulred 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. 

1.1 

SOP Title 

General Instructions for Field 
Personnel 

---------

1.6 General Equipment Decontamination 
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3.2. Preparation 

3.2.1. Q.[(Js..t 

6.9 Exposure Rate Measurements Using a Pressurized 
lonization Chamber 

6.10 Correlation of a Sodium lodide 
Detector to the Pressurized lonization 
Chamber 

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 field equipment. Ensure current calibration of the probe and the 
ra temeter /scaler. 

E. Obtain PIC correlation data if these have been determined for the surveyed area. 

3.2.2. Documentation 

A. Obtain a logbook from the QA officer. 

B. Record results of the equipment check and calibration 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.ist of codes and 
location IDs used in the completion of data forms. 

3.2.3. fltl.s1 

A. Visually inspect the equipment, including the connector cable, for breakage. 

B. Check the battery charge. If necessary, replace the batteries. 

C. Set the threshold to the value given on the calibration sticker (usually 100 volts). 

D. Set the detector voltage to the value given on the calibration sticker. The 
operating voltage for an Nal probe is usually 700 to 1000 volts. 

E. Set the window to the out position (gross mode). 

F. Note the response of the detector to the check source. 
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• 3.3. Operation 

• 

• 

3.3.1. Count-Rate Measurements 

A. Record the gamma count-rate measurements taken with the Nai detector on the 
Gamma Ray Count-Rate Data form (Appendix 5.2}. Instructions to complete the 
form are in Appendix 5.4. 

B. Turn on the instrument. 

c.-Holatne detector first at a height of 3 ft above the ground (waist height), then 
at the ground surface if an above-background level is noted. Allow the 
ratemeter/scaler to integrate the count rate for at least 10 sec. 

D. Record the results on the Gamma Ray Count-Rate Data form. 

3.3.2. Recognizing Area and Point Sources 

A. Walk slowly in the area of interest, holding the Nal detector waist high and note 
the count rate. Determine the location of the highest observed gamma count rate 
(sometimes caiJed the HOG). 

B. At the HOG, compare the count rate obtained at waist height with the count rate 
obtained at ground level. If both count rates are above background and increase 
rapidly as the detector is held closer to the ground surface, the anomalous area 
may be an isolated hot spot with an area of only a few square feet. If the HOG 
is broad in extent and there is no difference in the count rate at ground level 
and waist height, the anomalous area probably is not highly localized. 

3.3.3. Reconjzjn1 Gamma Shipe from Nearby Agomal!es 

Walk slowly in the area of interest, holding the Nal detector at waist height. If 
the count rate increases while leaving the area of interest, some of the gamma 
count rate observed at the area of interest may be due to shine from an adjacent 
gamma source. If the count rate increases as the height of the detector above the 
ground increases, some of the gamma count rate at the area of interest may be 
due to shine. 

3.4. Postoperatloa 

3 .4 . 1. fuljl 

A. Turn all switches to the off position. 

B. Ensure that all equipment is accounted for, decontaminated (see SOP 1.6, General 
EQuipment Decontamination), and ready for shipment. 

C. If necessary, make sure all survey or sampling locations are properly staked and 
the location 10 is readily visible on. the location stake. 

JA---:-2-. -Documentation 

A. Record any uncompleted work (like additional monitoring) in the logbook. 
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B. Complete logbook entries, verify the accuracy of entries, and sign/initial all 
pages. 

C. Review data collection forms for completeness. 

3.4.3. Qlliu 

A. Deliver or.iginal 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 all field equipment to the 
equipment manager and identify any operational problems from previous usc. 

C. Ensure that all radiological sources and standards have been stored in a locked 
area. 

4. SOURCE 

Ludlum. 1982. ftlnstruction Manual Model 2220 Portable Scaler Ratcmetcr." Ludlum 
Measurements, Inc. April 1982. Sweetwater, Texas. 

5. APPENDIXES 

S.l. Equipment and Supplies Checklist 

5.2. Gamma Ray Count-Rate Data Form 

5.3. Data Form Completion 
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• APPENDIX 5.1 

EQUIPMENT AND SUPPLIES CHECKLIST 

Portable ratemeter/scaler. Ludlum 2220 (or equivalent) 

Sodium iodide (Nal) gamma scintillometer. Ludlum 44-10 
----------------(or-equivalent-)---------------------------

• 

• 

D-cell batteries ( 4) 

Connector cable 

Hand-held calculator 

Gamma check source 
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APPENDIX 5.2 

GAMMA RAY COUNT-RATE DATA FORM 

GAMWA RAY COUNT-RATE DATA 
(USING SCINTIU..OMETER) PAGE 1 OF_ 

FACIUTY CODE -------- F1ELD REP------------

LOGGER COD£-------- LOC DATE _______ . __ 

SITE AREA CORRELATION NO -----ACCEPTANCE COOE ------
RATEMETER/SCAL£R MANUFACTURER VOLTAGE ---

MODEL NO------ SERIAL NO------ CAUBRATION DATE-

WINDOW OUT THRESHOLD BATTERY -----

PROBE MANUFACTURER 

MODEL NO SERIAL NO CALIBRATION DATE --

SOURCE CHECK DATE/TIME----------

LOCATION COORDIN.\TES (FT) METER READING (CPM) EXPOSURE RATE ().l R/Mr) ~ 

ID NOinH EAST' \ SURFACE 3 FT I SURFACE 3 FT 

~-~--~--~--~---~-----1~· ---~ 
i 

j 

~---4---~---+----r------~----~---~ 
l 

I 

~--~--~----+----+-----r----~----~ 
I I 

~---4---~--r----r-----~----~-----~. 

I 

t 
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APPENDIX 5.2, Continued 

GAMMA RAY- COUNT-RATE DATA 
(USING SCINllLLOMETER) 

P"GE _OF'_ 

f"ACIU1Y CODE F1ElD REP 

LOQGEJt_COOE_ LDO-DATE-

I I.CCATION C()()II)IMTES (FT) METER READING (CPW) I EXPOSURE RATE (JI. R/nr) 

ID NORTH 

I 

I 
i-~ 
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tAST 

-~~ 

I 

i 
' 

! 

) 

--

SURFACE 3FT 

-
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I I 

\ 

~ ' 
I 
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I 
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I 
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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 NO 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. 

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. Field Rep. The name of the field representative. 

3. Logger Code. Three-character or four-character code identifying the 
company responsible for collecting the information recorded on the form. 

4. Log Date. The date that information recorded on the form was obtained in 
the format DD·MMM·YY (01·JAN·88). 

5. Acceptance Code. One-character code assigned by the site manager. 

• 

6. Site Area Correlation No. The number assigned to the PIC scintillometer • 
correlation data set by the site health and safety coordinator. 

7. Ratemeter/Scaler Manufacturer. The manufacturer of the ratemeter/scaler in 
use. 

8. Voltage. The voltage that is applied to the detector. The voltage value is set 
to the value given on the calibration sticker. 

9. Ratemeter/Scaler Model No. The model number of the ratemeter/scaler. 

10. R:uemeter/Scaler Serial No. The serial number of the ratemeter/scaler. 

11. Ratemeter/Scaler Calibration Date. The date when the ratemeter/scaler was 
last calibrated. 

12. Window. The window will be in the out position unless otherwise specified. 

13. Threshold. The adjustment for the lower energy level of the discriminator. 
The threshold value is set to the value shown on the calibration sticker. 

14. Battery. The battery charge reading at the beginning of the measurement. 

15. Probe Manufacturer. The manufacturer of the sodium iodide (Nal) probe. 

16. Probe Model No. The model number of the Nai probe. 
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APPENDIX 5.3, Continued 

17. Probe Serial No. The serial number of the Nal probe. 

18. Probe Calibration Date. The date when the Nal probe was last calibrated. 

19. Source Check Date/Time. The date and time that the detector response to a 
gamma source was last checked. 

20. Location ID. Four-character code assigned sequentially to each borcholc,._t._..c..,_st,___ ___ _ 
pit, or surface location where physical,chcmical, biological, radiological, and 
other measurements are taken. 

21. Coordinates (Ft). The coordinates of the measurement location_ in feet. The 
format is north and east. 

22. Meter Reading (CPM). The count rate in counts per minute. There arc two 
fields. One field is for readings at ground level, and the other is for 
readings at 3 ft above the ground. 

23. Exposure Rate. The exposure rate in microR/hour (uR/hr). In order to make 
entries into these fields, it is necessary to determine the count rate to 
exposure rate conversion factor for the area of the site under investigation. 
A calibrated microR meter can also be used for entries in these fields. One 
field is for readings at ground level, and the other is for readings at 3 ft 
above the ground • 
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APPENDIX 8 

CONTRACT LABORATORY PROGRAM STATEMENT OF WORK MODIFICATIONS 

MODIFICATION A: 

MODIFICATION 8: 

MODIFICATION C: 

MODIFICATION D: 

Modification to CLP SOW ILM03.0 "Statement of Work for Inorganic 
Analysis. Multi-media, Multi-concentration" 

Modification to CLP SOW ILM03.0 "Statement of Work for Inorganic 
Analysis (Residential Ground Water), Multi-media, Multi-concentration" 

Modification to CLP SOW ILM3.0 "Statement of Work for Lanthanide 
Analysis. Multi-media, Multi-concentration" 

Modification to CLP SOW OLM1.8 "Statement of Work for Organic Analysis, 
Multi-media, Multi-concentration" 



MODIFICATION A 
Modification to CLP SOW ILM03.0 

"Statement of Work for Inorganic Analysis, 
Multi-media, Multi-concentration" 
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The purpose of this addendum is to outline modifications to the Contract Laboratory Program (CLP) 
Statement of Work (SOW) ILM03.0, "Statement of Work for Inorganic Analysis, Multi-media, Multi
concentration", which are project-specific to the QAPP prepared by Roy F. Weston, Inc. for 
investigative activities at the Department of Energy/LANL Mound Plant, Miamisburg, Ohio. 

This addendum extends the analysis to include lithium, molybdenum, bismuth, and tin and requires 
lower detection limits for aluminum, antimony, beryllium, and vanadium. Molybdenum, bismuth, and 
tin must be analyzed by ICP. 

Exhibit A - Summary of Requirements 

No modifications 

Exhibit B - Reporting and Deliverables Requirements 

Section 1: 

Section II: 

Section Ill: 

Section IV: 

M9QA038.A8A 

Contract Reports/Deliverable Distribution 
No Modifications 

Report Descriptions and Order of Data Deliverables 
No Modifications 

Form Instruction Guide 
No Modifications 

Data Reporting Forms 

The following elements have been added to the CLP SOW by this addendum: 

CAS No. 

7439-93-2 
. 7439-98-7 
7440-69-9 
7440-31-5 

Analyte 

Lithium 
Molybdenum 
Bismuth 
Tin 

• 

• 

• 
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These four elements and the lower CRDLs must be added to the following forms: 

Form 

II (A) 
II (B) 

Ill 
IV 
v (A) 
v (B) 

VI 
VII 
IX 
X 

XI (AI 
XI (B) 

XII 
XIV 

Description 

Data Sheet 
Initial and Continuing Calibration Verification 
CRDL Standard for AA and ICP 
Blanks 
ICP Interference Check Sample 
Spike Sample Recovery 
Post Digest Spike Sample Recovery 
Duplicates 
Laboratory Control Sample 
ICP Serial Dilutions 
Instrument Detection Limit (Quarterly) 
ICP lnterelement Correction Factors (Annually) 
ICP lnterelement Correction Factors (Annually) 
ICP Linear Ranges (Quarterly) 
Analysis Run Log 

Exhibit C - Inorganic Target Analyte list (TAU 

This table is modified to include the following additional elements with the estimated CRDL values: 

Analyte 

Lithium 
Molybdenum 
Bismuth 
Tin 

Lower C:RDLs are required for the following elements: 

Aluminum 
Antimony 
Beryllium 
Vanadium 

Exhibit D - Analytical Methods 

Section 1: Introduction 
No Modifications 

Water 
CRDL (ug/L) 

100 
20 

150 
50 

20 
10 

1 
10 

Section II: Sample Preservation and Holding Times 
No Modifications 

Section Ill: Sample Preparation 

M90A036.ABA 

Soil 
CRDL (mg/kgl 

10 
2 

30 
10 

4 
2 

0.2 
2 
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A. WATER SAMPLE PREPARATION 

1. Acid Digestion Procedure for Furnace Atomic Absorption Analysis 

No Modifications 

2. Acid Digestion Procedure for ICP and Flame AA Analyses 

A four-fold concentration of the sample or the use of 4 grams of sample 
instead of 1 gram is necessary to meet required detection limits for aluminum, 
antimony, beryllium, and vanadium. These metals are designated for analysis 
by ICP. This four-fold concentration preparation is detailed in Method 200.7 
with revision 1.3 (19871 in the ~Methods of Chemical Analysis of Water and 
Waste" (EPA-600/4-79-0201. Briefly, one mL of (1 + 1 I HN03 and five mL of 
( 1 + 1 I HCI is added to a 200 ml aliquot of the sample. The sample is digested 
until the volume is reduced to approximately 20 ml. When cool, the digestate 
is transferred to a 50-mL volumetric flask and brought up to volume with 
deionized distilled water. Analyte recovery data and sample preparation bias 
for these elements shall be evaluated prior to implementation of this technique. 

B. SOIL/SEDIMENT PREPARATION 

1 . Acid Digestion Procedure for ICP, Flame AA, and Furnace AA Analyses 

The laboratory is required to meet the required detection limits for aluminum, 
antimony, beryllium and vanadium. This may be accomplished through 
concentration of the sample (up to four-fold) or through digestion of up to 4 
grams of soil instead of 1 gram. All analytes must be run within the linear 
range of the instrument. 

C. TOTAL METALS SAMPLE PREPARATION USING MICROWAVE DIGESTION 

Not Applicable 

Section IV: Sample Analysis 

Part A - Inductively Coupled Plasma -Atomic Emission Spectrometric Method 

1.0 Scope and Application 

1.1 No modification. 

1.2 No modification. 

M9QA038.ABA 
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• 
1.3 Table I is modified to include: 

Element Wavelength (nml 

Molybdenum 202.030 
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Est. Detection 
Limit (ugtll 

20 
____________ _,_Bi.smu_tfi,_,__ _______ ____.223 .. 0.6J, ______ _ 

• 

• 

Tin 189.989 
Aluminum 
Antimony 
Beryllium 
Vanadium 

1 .4 No modification. 

2.0 Summary of Method 

No modification. 

3.0 Definitions 

No modifications . 

4.0 

No modifications. 

5.0 Interferences 

50 
20 
10 
1 
10 

Table 2 contains information regarding molybdenum. No information is available at this time for 
lithium. bismuth, and tin and will be evaluated before sample analysis is conducted. 

6.0 Apparatus 

No modifications. 

7.0 Reagents and Standards 

7. 1 No modifications. 

7.2 No modifications. 

---~---~~------·---------------- ----- ---

M90AD36.ABA 



8.0 

7.3 Stock standard solutions - Modified to include: 

7.3.26 Bismuth solution, stock, 1 ml = 100 ug Bi: 
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Dissolve 0.1 000 g of bismuth metal in a minimum 
amount of (1 + 1 l HN0 3 • Dilute to 1000 ml with 
deionized, distilled water. 

7.3.27 Tin solution, stock, 1 ml = 100 ug Sn: 

Dissolve 0.1000 g of tin metal in 100 ml of cone. HCI 
and dilute to 1000 ml with deionized, distilled water. 
This standard is prepared fresh weekly. 

7.4 Mixed calibration standard solutions - Modify to include: 

7.4.6 Mixed standard solution VI -Lithium, bismuth, and tin. 

7. 5 l\lo modifications. 

7.6 Instrumental and calibration check standards must include all analytes of interest in Table 
1 . 

Procedure 

No modifications. 

9.0 Calculation 

No modifications. 

10.0 Oualitv Control !Instrumental) 

No modifications. 

Part B- Atomic Absorption Methods, Furnace Techniques 

If tin is analyzed by GFAA, the peroxide used for digestion must be verified by the 
laboratory to be free of tin contamination. 

Part C - Atomic Absorption Methods, Flame Techniques 

M9QAD38.ABA 

Lithium will be analyzed by SW7430; "Test Methods for Evaluating Solid Wastes," U.S. 
EPA. Quality control must be implemented as required by CLP SOW for Flame AA 
analyses and outlined in OAPP Table 111.2. 

• 

• 

• 
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Part D - Cold Vapor Methods for Mercury Analysis 

No Modifications 

Part E- Methods for Cyanide Analysis 

No Modifications 

Part F - Percent Solids Determination Procedure 

No Modifications 

Part G - Alternate Methods (Catastrophic ICP Failure) 
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Bi method 3500-Bi; "Standard Methods for Analysis of Water and Waste Waters," 17th 
edition 

Sn method 282.2; "Methods for Chemical Analysis of Water and Wastes," U.S. EPA 
EPA 600/4-79-020, March 1983. 

Mo method 246.1; "Methods for Chemical Analysis of Water and Wastes," U.S. EPA 
EPA 600/4-79-020, March 1983 . 

Exhibit E - Quality Assurance/Quality Control Requirements 

Section I - General OA/QC Procedures 

No Modifications 

Section II - Specific OA/OC Procedures 

No Modifications 

St:ction Ill - Quality Assurance Plan 

No Modifications 

Section IV - Data Management 

No Modifications 

Section V - Required OA/OC Operations 

1 .0 Instrument Calibration 

All analytes from Table 1 must be included in calibration standards . 

M9QA038.ABA 
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2.0 Initial Calibration Verification IICV) and Continuing Calibration Verification !CCV) 

All analytes from Table 1 must be included. If sample pre-concentration is to be utilized, 
analyte recovery data and sample preparation bias for these elements shall be evaluated and 
found to be acceptable prior to the implementation of this technique. 

3.0 CRDL Standards for ICP ICRII and AA ICRA! 

All analytes from Table 1 must be included. 

4.0 Initial Calibration Blank (ICBl. Continuing Calibration Blank ICCBl. and Preparation Blank IPBl 
Analyses 

References to Exhibit C includes the modifications to Exhibit C presented in this addendum. 

' 
5.0 ICP Interference Check Sample IICSl Analysis 

Table 2 is modified to include the following analytes in solution AB: 

Analyte 

Molybdenum 
Bismuth 
Tin 

6.0 Spike Sample Analysis !Sl 

Table 3 is modified to include: 

1.0 
1.0 
1.0 

For ICP/Fiame AA 
Element 
Lithium 
Molybdenum 
Bismuth 
Tin 

Water luq/LI 
2000 

300 
2000 

500 

7.0 Duplicate Sample Analysis (D) 

Soil lmq/Kgl 
500 
200 
500 
200 

For Furnace AA 
Water (pg/L) Soil (mg/kg) 

100 50 

Reference to Exhibit C includes modifications to Exhibit C presented in this addendum. 

8.0 Laboratory Control Sample ILCSl Analysis 

All of the four new elements (Li, Mo. Sb, Snl will be included in the LCS analysis. 

9.0 ICP Serial Dilutions Analysis Ill 

No modifications. 

M90A036.ABA 
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10.0 Instrument Detection Limit (lOLl Determination 
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Reference to Exhibit C includes the modifications to Exhibit C present in this addendum. 

11.0 lnterelement Corrections for ICP 

ICS A and ABsolutions for titanium must be monitored to insure adequate interelement 
correction factors between all elements. 

12.0 Linear Range Analysis (LRA) 

No modifications. 

13.0 Furnace Atomic Absorption !AAI OC Analyses 

No modifications. 

Section VI - Laboratory Evaluation Process 

No Modifications 

Exhibit F- Chain-of-Custody, Document Control, and Standard Operating Procedures 

No Modifications 

Exhibit G -Glossary of Terms 

No Modifications 

Exhibit H - Data Dictionary and Format for Data Deliverables in Computer-Readable Format 

The four additional elements addressed by this addendum must be included on all electronic 
deliverables . 

M90AD36.ABA 



MODIFICATION B 
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Quality Assurance Project Plan 
Mound Plant, Operable Unit 9 
Section: Appendix B 
SOW Modification B 
Revision 3, Final 
Date: June 1993 
Page 1 of 8 

"Statement of Work for Inorganic Analysis (Residential Ground Waterl. 
Multi-media, Multi-concentration" 

The purpose of this addendum is to outline modifications to the Contract Laboratory Program (CLPI 
Statement of Work (SOWI ILM03.0, "Statement of Work for Inorganic Analysis, Multi-media, Multi
concentration", which are project-specific to the OAPP prepared by Roy F. Weston, Inc. for 
investigative activities at the Department of Energy/LANL Mound Plant, Miamisburg, Ohio. 

This addendum extends the analysis to include lithium, molybdenum, bismuth, and tin. It also specifies 
graphite furnace atomic absorption methodology for arsenic, antimony, cadmium, lead, selenium, and 
thallium. Lower detection limits are required for these six elements in addition to aluminum, beryllium, 
and vanadium. Molybdenum, bismuth, and tin must be analyzed by ICP. 

Exhibit A - Summary of Requirements 

No modifications 

Exhibit B - Reporting and Deliverables Requirements 

Section 1: 

Section II: 

Section Ill: 

Section IV: 

M90AD38.A8B 

Contract Reports/Deliverable Distribution 

No Modifications 

Report Descriptions and Order of Data Deliverables 

No Modifications 

Form Instruction Guide 

No Modifications 

Data Reporting Forms 

The following elements have been added to the CLP SOW by this addendum: 

CAS No. 

7439-93-2 
7439-98-7 
7440-69-9 
7440-31-5 

Analyte 

Lithium 
Molybdenum 
Bismuth 
Tin 

• 

• 

• 
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These four elements and the lower CROLs must be added to the following forms: 

II (A) 

II tBI 
Ill 
IV 
V (AI 
V (B) 

VI 
VII 
IX 
X 

XI (AI 
XI (BI 
XII 

XIV 

Description 

Initial and Continuing Calibration Verification 
CRDL Standard for AA and ICP 
Blanks 
ICP Interference Check Sample 
Spike Sample Recovery 
Post Digest Spike Sample Recovery 
Duplicates 
Laboratory Control Sample 
ICP Serial Dilutions 
Instrument Detection Limit (Quarterly) 
ICP lnterelement Correction Factors (Annually) 
ICP lnterelement Correction Factors (Annually) 
ICP linear Ranges (Quarterly) 
Analysis Run log 

Exhibit C - Inorganic Target Analyte list (TAL) 

This table is modified to include the following additional elements with the estimated CRDL values: 

Analvte 

lithium 
Molybdenum 
Bismuth 
Tin 

Lower C~Dls are required for the following elements: 

Aluminum 
Beryllium 
Vanadium 

Arsenic 
Antimony 
Cadmium 
Lead 
Selenium 
Thallium 

MIIQA0311.ABB 

CRDL lug/LI 

100 
20 

150 
50 

20 
1 

10 

2 
10 

2 
2 
2 
2 
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Exhibit D - Analytical Methods 

Section 1: 

Section Ill: 

Introduction 

Arsenic, antimony, cadmium, lead, selenium, and thallium must be analyzed by 
graphite furnace atomic absorption methodology using Zeeman background 
correction. Lead and antimony have the option of using deuterium background 
correction. 

Sample Preparation 

A. WATER SAMPLE PREPARATION 

1. Acid Digestion Procedure for Furnace Atomic Absorption Analysis 

No Modifications 

2. Acid Digestion Procedure for ICP and Flame AA Analyses 

A four-fold concentration of the sample is necessary to meet required detection 
limits for aluminum, beryllium, and vanadium. These metals are designated for. 
analysis by ICP. This four-fold concentration preparation is detailed in Method 
200.7 with revision 1 .3 ( 19871 in the "Methods of Chemical Analysis of Water and 
Waste" (EPA-600/4-79-020). Briefly, one mL of ( 1 + 1 I HN03 and five mL of ( 1 + 1 I 
HCI is added to a 200 mL aliquot of the sample. The sample is digested until the 
volume is reduced to approximately 20'mL. When cool, the digestate is transferred 
to a 50-mL volumetric flask and brought up to volume with deionized distilled water. 
Analyte recovery data and sample preparation bias for these elements shall be 
evaluated prior to implementation of this technique. 

This digestate may be used for the analysis of other TAL elements. Dilutions may 
be performed in accordance with the CLP SOW to bring the response of each 
analyte into the appropriate calibration range. 

B. SOIL/SEDIMENT PREPARATION 

Not Applicable 

C. TOTAL METALS SAMPLE PREPARATION USING MICROWAVE DIGESTION 

No Modification 

Section IV: Sample Analysis 

Part A - Inductively Coupled Plasma - Atomic Emission Spectrometric Method 

M9QA038.ABB 
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1.0 

2.0 

3.0 

4.0 

5.0 
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Scope and Application 

1 . 1 No modification. 

1.2 No mo_dific.a.tion. 

1.3 Table I is modified to include: 

Est. Detection 
Element Wavelength (nml Limit (ug/U 

Molybdenum 202.030 20 
Bismuth 223.061 150 
Tin 189.989 50 
Aluminum 20 
Beryllium 1 
Vanadium 10 

Arsenic 2 
Antimony 10 
Cadmium 2 
Lead 2 
Selenium 2 
Thallium 2 

1.4 No modification. 

Summary of Method 

No modification. 

Definitions 

No modifications. 

Safety 

No modifications. 

Interferences 

Table 2 contains information regarding molybdenum. No information is available at this time for 
lithium, bismuth, and tin. The laboratory will evaluate interferences for these three elements before 
analysis is conducted. 

6.0 Apparatus 

No modifications . 

7.0 Reagents and Standards 

MIIQAD36.AS8 
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7.1 No modifications. 

7.2 No modifications. 

7.3 Stock standard solutions -
Modified to include: 

7.3.26 Bismuth solution, stock, 1 mL = 100 ug Bi: 

SOW Modification B 
Revision 3, Final 
Date: June 1993 
Page 5 of 8 

Dissolve 0.1 000 g of bismuth metal in a minimum 
amount of (1 + 1) HN0 3 • Dilute to 1000 mL with 
deionized, distilled water. 

7.3.27 Tin solution, stock, 1 mL = 100 ug Sn: 

Dissolve 0.1000 g of tin metal in 100 mL of 
cone. HCI and dilute to 1000 mL with deionized, 
distilled water. This standard is prepared fresh weekly. 

7.4 Mixed calibration standard solutions -
Modify to include: 

7.4.6 Mixed standard solution VI- Lithium, bismuth, and tin. 

7.5 No modifications. 

7.6 Instrument and calibration standards must include all analytes of interest in Table 1. 

8.0 Procedure 

No modifications. 

No modifications. 

1 0.0 Quality Control (Instrumental) 

No modifications. 

Part 8- Atomic Absorption Methods, Furnace Techniques 

Graphite furnace analysis of arsenic, antimony, cadmium, lead, selenium, and thallium must be done using 
Zeeman background correction. Lead and antimony have the option of using deuterium background 
correction. 

• 

If tin is analyzed by GFAA, the peroxide used for digestion must be verified by the laboratory to be free of. 
tin contamination. 

M90A036.A88 
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Part C -Atomic Absorption Methods, Flame Techniques 

Quality Assurance Project Plan 
Mound Plant, Operable Unit 9 
Section: Appendix B 
SOW Modification 8 
Revision 3, Final 
Date: June 1993 
Page 6 of 8 

Lithium will be analyzed by SW7430; "Test Methods for Evaluating Solid Wastes," U.S. EPA. Quality control 
must be implemented as required by CLP SOW for Flame AA analyses and outlined in QAPP Table 111.2. 

Part D - Cold Vapor Methods for Mercury Analysis 

No Modifications 

Part E - Methods for Cyanide Analysis 

No Modifications 

Part F - Percent Solids Determination Procedure 

No Modifications 

Part G - Alternate Methods (Catastrophic ICP Failure) 

Bi method 3500-Bi; "Standard Methods for Analysis of Water and Waste Waters," 17th 
edition 

Sn method 282.2; "Methods for Chemical Analysis of Water and Wastes," U.S. EPA 
EPA 600/4-79-020, March 1983. 

Mo method 246.1; "Methods for Chemical Analysis of Water and Wastes," U.S. EPA 
EPA 600/4-79-020, March 1983. 

Exhibit E - Quality Assurance/Quality Control Requirements 

Section I - General OA/QC Procedures 

No Modifications 

Section II - Specific OA/OC Procedures 

No Modifications 

Section Ill - Quality Assurance Plan 

No Modifications 

Section IV - Data Management 

-----------------No-Modifications:-------------------------

• Section V - Required QA/OC Operations 

M90A038.A88 



1.0 Instrument Calibration 

No modifications. 
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2.0 Initial Calibration Verification !ICVl and Continuing Calibration Verification !CCVI 

If sample pre-concentration is to be utilized, analyte recovery data and sample preparation bias 
for these elements shall be evaluated and found to be acceptable prior to the implementation 
of this technique. 

3.0 CRDL Standards for ICP !CRII and AA !CRAl 

No modifications. 

4.0 Initial Calibration Blank !ICB!. Continuing Calibration Blank !CCB!. and Preparation Blank (PBl 
Analyses 

References to Exhibit C includes the modifications to Exhibit C presented in this addendum. 

5.0 ICP Interference Check Sample !ICS) Analysis 

Table 2 is modified to include the following analytes in solution AB: 

Analyte 

Molybdenum 
Bismuth 
Tin 

6.0 Spike Sample Analysis (Sl 

Table 3 is modified to include: 

Element 

Lithium 
Molybdenum 
Bismuth 
Tin 

Water (ug/L) 

2000 
300 
2000 
500 

1.0 
1.0 
1.0 

If GFAA is used due to ICP failure, the laboratory shall provide evidence that there is 
no tin present in the peroxide used for digestion. 

7.0 Duplicate Sample Analysis !Dl 

Reference to Exhibit C includes modifications to Exhibit C presented in this addendum . 

M9QA038.ABB 
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8.0 Laboratory Control Sample (lCSl Analysis 
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All of the four new elements (Li, Mo. Sb, Sn) will be included in the LCS analysis. 

9.0 ICP Serial Dilutions Analysis Ill 

No modifications. 

10.0 Instrument Detection Limit (IOU Determination 

Reference to Exhibit C includes the modifications to Exhibit C present in this addendum. 

11 .0 lnterelement Corrections for ICP 

ICS A and AB solutions for titanium must be monitored to insure adequate interelement 
correction factors between all elements. 

12.0 Linear Range Analysis (LRAI 

No modifications . 

13.0 Furnace Atomic Absorption IAAl OC Analyses 

No modifications. 

Section VI - Laboratory Evaluation Process 

No Modifications 

Exhibit F - Chain-of-Custody, Document Control. and Standard Operating Procedures 

No Modifications 

Exhibit G - Glossary of Terms 

No Modifications 

Exhibit H - Data Dictionary and Format for Data Deliverables in Computer-Readable Format 

M9QA038.A88 

The four additional elements addressed by this addendum must be included on 
all electronic deliverables . 
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Modification to CLP SOW ILM03.0 
"Statement of Work for Lanthanide Analysis, 

Multi-media, Multi-concentration" 

The purpose of this addendum is to outline modifications to the Contract Laboratory Program (CLP) 
Statement of Work (SOW) ILM03.0, "Statement of Work for Inorganic Analysis, Multi-media, Multi
concentration", which are project-specific to the OAPP prepared by Roy F. Weston, Inc. for 
investigative activities at the Department of Energy/LANL Mound Plant, Miamisburg, Ohio. 

This addendum extends the analysis to include the lanthanide series of rare earth elements, by ICP
AES. 

Exhibit A - Summary of Requirements 

No modifications 

Exhibit B - Reporting and Deliverables Requirements 

Section 1: 

Section II: 

Section Ill: 

Section IV: 

M9QA038.A8C 

Contract Reports/Deliverable Distribution 
No Modifications 

Report Descriptions and Order of Data Deliverables 
No Modifications 

Form Instruction Guide 
No Modifications 

Data Reporting Forms 

The following elements have been added to the CLP SOW by this addendum: 

CAS No. Analyte 
7440-65-5 Yttrium 
7440-00-8 Neodymium 
7440-64-4 Ytterbium 
7440-60-0 Holmium 
7439-91-0 Lanthanum 
7440-27-9 Terbium 
7440-52-0 Erbium 
7429-91-6 Dysprosium 
7440-45-1 Cerium 
7440-19-9 Samarium 
7440-54-2 Gadolinium 
7440-10-0 Praseodymium 
7440-53-1 Europium 
7440-30-4 Thulium 
7439-94-3 Lutetium 

• 

• 

• 
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These 1 5 elements and must be added to the following forms: 

Form Description 

Data Sheet 
II (A) Initial and Continuing Calibration Verification 
II (B) CRDL Standard for AA and ICP 

Ill Blanks 
IV ICP Interference Check Sample 
v (A) Spike Sample Recovery 
v (B) Post Digest Spike Sample Recovery 

VI Duplicates 
VII Laboratory Control Sample 
IX ICP Serial Dilutions 
X Instrument Detection Limit (Quarterly) 

XI (A) ICP lnterelement Correction Factors (Annually) 
XI (B) ICP lnterelement Correction Factors (Annually) 

XII ICP Linear Ranges (Quarterly) 
XIV Analysis Run Log 

Exhibit C - Inorganic Target Analyte List ITALI 

This table is modified to include the following additional elements with the estimated CRDL values: 

Water Soil 
Analyte CRDL (ug/Ll CRDL (mg/kgl 

Yttrium 200 40 
Neodymium 200 40 
Ytterbium 200 40 
Holmium 200 40 
Lanthanum 200 40 
Terbium 200 40 
Erbium 200 40 
Dysprosium 200 40 
Cerium 200 40 
Samarium 200 40 
Gadolinium 200 40 
Praseodymium 200 40 
Europium 200 40 
Thulium 200 40 
Lutetium 200 40 

M9QAOJ8.ABC 



Exhibit D - Analytical Methods 

Section 1: 

Section II: 

Section Ill: 

Introduction 
No Modifications 

Sample Preservation and Holding Times 
No Modifications 

Sample Preparation 

A. WATER SAMPLE PREPARATION 
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1. Acid Digestion Procedure for Furnace Atomic Absorption Analysis 

No Modifications 

2. Acid Digestion Procedure for ICP and Flame AA Analyses 

No Modifications 

B. SOIL/SEDIMENT PREPARATION 

1. Acid Digestion Procedure for ICP, Flame AA, and Furnace AA Analyses 

No Modifications 

C. TOTAL METALS SAMPLE PREPARATION USING MICROWAVE DIGESTION 

Add the lanthanide series of rare earth elements. 

Section IV: Sample Analysis 

Part A - Inductively Coupled Plasma -Atomic Emission Spectrometric Method 

1.0 Scope and Application 

1.1 No modification. 

1.2 No modification. 

M90A036.ABC 
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1.3 Table I is modified to include: 

CAS No. Element 

7440-65-5 Yttrium 
7440-00-8 Neodymium 
7440-64-4 Ytterbium 
7440-60-0 Holmium 
7439-91-0 Lanthanum 
7440-27-9 Terbium 
7440-52-0 Erbium 
7429-91-6 Dysprosium 
7440-45-1 Cerium 
7440-19-9 Samarium 
7440-54-2 Gadolinium 
7440-10-0 Praseodymium 
7440-53-1 Europium 
7440-30-4 Thulium 
7439-94-3 Lutetium 

1 .4 No modification. 

2.0 Summary of Method 

No modification. 

3.0 Definitions 

No modifications. 

4.0 Safety 

No modifications. 

5.0 Interferences 
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Est. Detection 
Wavelength (nml Limit (ug/Ll 

371.030 200 
401.225 200 
356.419 200 
339.898 200 
408.572 200 
350.911 200 
337.275 200 
353.171 200 
446.01 200 
442.435 200 
342.247 200 
390.844 200 
420.505 200 
376.133 200 
261.542 200 

Table 2 - No information is available at this time for the lanthanide rare earth elements except 
titanium may be an interference for some elements and will be evaluated before sample 
analysis is conducted. 

------6.0 Apparatus 

• No modifications. 
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7.0 Reagents and Standards 

7.1 No modifications. 

7.2 No modifications. 

7.3 Stock standard solutions - Modified to include: 

Quality Assurance Project Plan 
Mound Plant, Operable Unit 9 
Section: Appendix 8 
SOW Modification C 
Revision 3, Final 
Date: June 1993 
Page 5 of 8 

7 .3.26 Prepare standard stock solutions at a concentration of 1 00 ug/mL (or 
equivalent) for Yttrium, Ytterbium, Holmium, Erbium, Dysprosium, Gadolinium, 
Europium, Thulium, and Lutetium. 

7.3.27 Prepare standard stock solutions at a concentration of 500 ug/mL (or 
equivalent) for Neodynium, Lanthanum, Terbium, Cerium, Samarium, and 
Praseodymium. 

7.4 Mixed calibration standard solutions - Modify to include: 

7.4.6 Mixed standard solution VI- Lanthanide series solution containing 15 elements . 

7.5 No modifications. 

7. 6 Instrumental and calibration check standards must include all analytes of interest 
in Table 1. 

8.0 Procedure 

No modifications. 

9.0 Calculation 

Nu modifications. 

10.0 Quality Control (Instrumental! 

No modifications. 

Part B- Atomic Absorption Methods, Furnace Techniques 

Not applicable 

Part C - Atomic Absorption Methods, Flame Techniques 

Not Applicable 

Part 0 - Cold Vapor Methods for Mercury Analysis 

Not Applicable 
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Part E - Methods for Cyanide Analysis 

Not Applicable 

Part F - Percent Solids Determination Procedure 

No Modifications 

Part G - Alternate Methods (Catastrophic ICP Failure) 
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Not Applicable, Lanthanides must be determined using ICP instrumentation. 

Exhibit E - Quality Assurance/Quality Control Requirements 

Section I - General QA/OC Procedures 

No Modifications 

Section II - Specific QA/OC Procedures 

No Modifications 

Section Ill - Quality Assurance Plan 

No Modifications 

Section IV - Data Management 

No Modifications 

Section V - Required QA/QC Operations 

1 .0 Instrument Calibration 

All analytes from Table 1 must be included in calibration standards. 

2.0 Initial Calibration Verification IICVI and Continuing Calibration Verification !CCV! 

All analytes from Table 1 must be included. 

3.0 CRDL Standards for lCP !CAll and AA !CRA) 

All analytes from Table 1 must be included. 
--- -- --~ -----

4.0 Initial Calibration Blank !ICBI. Continuing Calibration Blank !CCBL and Preparation Blank (PBI 
Analyses 

M9QAD31.A8C 
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References to Exhibit C includes the modifications to Exhibit C presented in this addendum. 

5.0 ICP Interference Check Sample !ICSI Analysis 

Table 2 is modified to include the following analytes in solution AB: 

Analyte 

Yttrium 
Neodymium 
Ytterbium 
Holmium 
Lanthanum 
Terbium 
Erbium 
Dysprosium 
Cerium 
Samarium 
Gadolinium 
Praseodymium 
Europium 
Thulium 
Lutetium 

6.0 Spike Sample Analysis lSI 

Table 3 is modified to include: 

For ICP/Fiame AA 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

Element Water !uq/Ll Soil (mq/Kql 

7.0 

Yttrium 
Neodymium 
Ytterbium 
Holmium 
Lanthanum 
Terbium 
Erbium 
Dysprosium 
Cerium 
Samarium 
Gadolinium 
Praseodymium 
Europium 
Thulium 
Lutetium 

500 
2500 

500 
500 

2500 
2500 

500 
500 

2500 
2500 

500 
2500 

500 
500 
500 

Duplicate Sample Analysis !DI 

100 
500 
100 
100 
500 
500 
100 
100 
500 
500 
100 
500 
100 
100 
100 

Reference to Exhibit C includes modifications to Exhibit C presented in this addendum. 
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8.0 Laboratorv Control Sample ILCSl Analysis 

Quality Assurance Project Plan 
Mound Plant, Operable Unit 9 
Section: Appendix B 
SOW Modification C 
Revision 3, Final 
Date: June 1993 
Page 8 of 8 

It is recommended that the 15 new lanthanide rare earth elements be included in the LCS 
analysis. 

s-:-o--lcP-semn-oilutiOilSAnalvsisiD 

No modifications. 

10.0 Instrument Detection Limit (IOU Determination 

Reference to Exhibit C includes the modifications to Exhibit C present in this addendum. 

11.0 lnterelement Corrections for ICP 

No modifications. 

12.0 Linear Range Analysis ILRA) 

No modifications. 

13.0 Furnace Atomic Absorption IAAl OC Analyses 

No modifications. 

Section VI - Laboratory Evaluation Process 

No Modifications 

Exhibit F- Chain-of-Custody, Document Control, and Standard Operating Procedures 

No Modifications 

Exhibit G - Glossary of Terms 

No Modifications 

Exhibit H - Data Dictionary and Format for Data Deliverables in Computer-Readable Format 

The 15 additional lanthanide elements addressed by this addendum must be included on all electronic 
deliverables . 
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MODIFICATION 0 
Modification to CLP Organic SOW OLM01.8 

"Statement of Work for Organic Analysis, 
Multi-media, Multi-concentration" 

The purpose of this addendum is to outline modifications to the Contract Laboratory 
Program (CLP) "Statement of Work for Organic Analysis, Multi-media, Multi-concentration" which are project 
specific to the QAPP prepared by Roy F. Weston, Inc. for investigative activities at the Department of 
Energy /LANL Mound Plant, Miamisburg, Ohio. 

This addendum extends the analysis to include acetonitrile, acrylonitrile, 1 ,2-diethylbenzene. hexane, 
iodomethane, 1,1 ,2-trichloro-1 ,2,2-trifluoroethane, and vinyl acetate for volatiles and 4-chloro-2-
(phenylmethyl)phenol, benzoic acid, and benzyl alcohol for semivolatiles. This addendum also provides 
methodology to achieve the lower required detection limits in residential well water samples for 
pesticidejPCB analyses. 

Exhibit A - Summary of Requirements 

No modifications to this section. 

Exhibit B - Reporting and Deliverables Requirements 

Section 1: Contract ReportsjDeliverables Distribution 

No modifications to this section. 

Section II: Report Descriptions and Order of Data Deliverables 

No modifications to this section. 

Sect:on Ill: Form Instructions 

No modifications to this section. 

Section IV: Data Reporting Forms: 

The following compounds must be added on Form I (Data Sheets). 

M90A038.ABD 

CAS No. 

75-05-8 
107-13-1 
76-13-1 
74-88-4 
110-54-3 
135-01-3 
108-05-4 

Anatvte 

Acetonitrile 
Acrylonitrile 
1,1 ,2-Trichloro-1 ,2,2-Trifluoroethane 
lodomethane 
Hexane 
1 ,2-Diethylbenzene. 
Vinyl Acetate 

• 

• 
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CAS NO. 
120-32-1 
100-51-6 
65-85-0 
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Semivolatiles 
4-Chl oro-2 -(phenyl methyl) phenol 
Benzyl Alcohol 
Benzoic Acid 

Form VI VOA (Initial Calibration), and Form VII VOA (Continuing Calibration) must be modified to include 
these additional seven VOA compounds. 

Form VI SV-2 (Initial Calibration) and Form VII SV-2 (Continuing Calibration) must be modified to include 
these additional compounds: 4-Chloro-2-(phenylmethyl)phenol, benzyl alcohol, and benzoic acid .. 

Exhibit C- Target Compound List (TCL) and Contract Required Quantitation Limits(CRQL) 

The following should be added to the Target Compound List (fCL) and Contract required Ouantitation 
Limits(CROL, Page C-2 and Page C-4): 

Volatiles 

Acetonitrile 
Acrylonitrile 
1,1,2-Trichlorotrifluoroethane 
lodomethane 
Hexane 
1,2-Diethylbenzene 
Vinyl Acetate 

Semivolati:~s 

4-Chloro-2-(phenylmethyl)phenol 
Benzyl Alcohol 
Benzoic Acid 

----- -~--- -----~~-

M90AD38.ABO 

CAS No. 

75-05-8 
107-13-1 
76-13-1 
74-88-4 
110-54-3 
135-01-3 
108-05-4 

120-32-1 
100-51-6 
65-85-0 

Low 
Water 
ug/L 

100 
100 
5 
NA 
10 
5 
10 

10 
10 
50 

CRQL 
Low 
Soil 
ugjKg 

100 
100 
10 
10 
10 
20 
10 

330 
330 
1600 

Med 
Soil 
ugjKg 

6000 
6000 
1200 
1200 
1200 
1200 
1200 

10000 
10000 
50000 

On Col. 
(ng) 

(300) 
(300) 
(50) 
(50) 
(50) 
(50) 
(50) 

(20) 
(20) 
(100) 
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The following are required CRQLs for residential well samples for TCL semivolatile organic compounds and 
pesticidesjPCBs: 

Compound CRQL 
pgjl 

Semivolatiles 

Phenol 5 
bis-(2-Chloroethyl)ether 5 
2-Chlorophenol 5 
2-Methyphenol 5 

2,2' -oxybis(1-Chloropropane) 5 
4-Methylphenol 5 
N-Nitroso-di-n-propylamine 5 
Hexachloroethane 5 
Nitrobenzene 5 

lsophorone 5 
2-Nitrophenol 5 
2,4-Dimethylphenol 5 
bis-(2 -Chloroethoxy) methane 5 

2,4-Dichlorophenol 5 
1,2,4-Trichlorobenzene 5 
Napthalene 5 
4-Chloraniline 5 
Hexachlorobutadiene 5 

4-Chloro-3-methylphenol 5 
2-Methylnaphthalene 5 
Hexachlorocyclopentadiene 5 
2,4,6-Trichlorophenol 5 
2,4,5-Trichlorophenol 5 
2-Chloronapthalene 5 
2-Nitroaniline 20 

M90AD38.ABD 
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Compound 

Semivolatiles (continued) 

Dimethyl phthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethyl phthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosod iphenylamine 

• 4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 

Di-n-butyl phthalate 
Fluoranthene 
Pyrene 

Bu~ylbenzyl phthalate 
3,3'-Dichlorobenzidine 
Benzo(a)anthracene 
Chrysene 
bis-2-Ethyl (hexyl) phthalate 

Di-n-octylphthalate 
Benzo(b)fluoranthene 
Benzo (k)fl uoranthene 
Benzo(a)pyrene 
lndeno(1 ,2,3-cd)pyrene 

Dibenzo(a,h)anthracene 
Benzo(g,h,i)perylene 
Benzyl Alcohol 

• Benzoic Acid 

• 
M!IQA038.A80 

CRQL 
.ua/L 

5 
.5 
5 

20 
5 

20 
20 

5 
5 
5 
5 
5 

20 
20 
5 
5 
5 

20 
5 
5 

5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 

10 
50 
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Compound CROL 
tJct/L 

PesticidesfPCBs 

alpha-BHC 0.01 
beta-BHC 0.01 
delta-BHC 0.01 
gamma-BHC (Lindane) 0.01 
Heptachlor 0.01 
Aldrin 0.01 
Heptachlor epoxide 0.01 
Endosulfan I 0.01 
Dieldrin 0.02 
4.4'-DDE 0.02 
Endrin 0.01 
Endosulfan II 0.02 
4,4'-DDD 0.02 
Endosulfan sulfate 0.02 
4,4'-DDT 0.02 

Methoxychlor 0.10 
Endrin ketone 0.02 • Endrin aldehyde 0.02 
alpha-Chlordane 0.01 
gamma-Chlordane 0.01 

Toxaphene 1.0 
Aroclor-1016 0.5 
Aroclor-1221 0.5 
Aroclor-1232 0.5 
Aroclor-1242 0.5 
Aroclor-1248 0.5 
A roc I or -1254 0.5 
Aroclor-1260 0.5 

Form Ill 

VOA-1 Water: Add: Acrylonitrile and acetonitrile QC Limits for Recovery 70-130% and RPD 15%. 

VOA-2 Soil: Add: Acrylonitrile and acetonitrile QC Limits for Recovery 60-140% and RPD 25%. 

Exhibit 0 - Analytical Methods for Volatiles: 

Section 1: Introduction: 

1.1 Scope and Application: No modifications to this section • 
M8QAD36.AIIO 
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1.2 Problems: This section is modified to include: 

• Acetonitrile may have poor purge efficiency 

• lodomethane can be easily degraded. 
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Section II: Sample Preparation and Storage 

No modifications to this section. 

Section Ill: Optional Screening 

No modifications to this section. 

Section IV: GC/MS Analysis of Volatiles: 

1. Summary of Methods: No modifications to this section. 

2. Interferences: No modifications to this section. 

3. Apparatus and Materials: No modifications to this section . 

4. Reagents: No modifications to this section. 

5. Standards: 

5.1 - 5.4 

5.4.5 

5.5 

5.5.1 

5.5.2 

The above seven additional compounds must be added to the TCL of 
standards for preparation of stock standard solutions. secondary dilution 
standards. and working standards. 

Add: Acrylonitrile is be added to the matrix spike solution at a 
concentration of 250 ugjl. 

Aqueous Calibration Standard Solutions 

Prepare five aqueous initial calibration standard solutions 
containing all purgeable TCL and additional compounds and 
system monitoring compounds at 1 0, 20, 50, 1 00, 200 ug/L levels 
except acetonitrile and acrylonitrile which will be prepared at 50, 
1 oo. 250, 500, 1 ooo ugjl. 

No modifications to this section 

5.5.3 The 50 ugjl aqueous calibration standard solution for all TCL except 
____________________ acetonitrile-and-acrylonitrile-which-will-be-at-250-ugjl-is-the-Gontinuing----

calibration solution . • 5.6 No modifications to this section. 

M8QAD38.ASD 
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6.. Instrument Operating Conditions: 

6.1 

6.2.1 

6.3 and 6.4 

7. Calibration: 

7.1 - 7.4.5 

7.4.6 

7.4.7- 7.4.8 

7.5 - 7.9 

No modifications to this section. 

Final hold time is changed to "Until all target compounds elute.· 

No modifications to this section. 

No modifications to this section. 

The additional· compounds acetonitrile, acrylonitrile, 1 ,2-diethylbenzene, 
hexane, iodomethane, vinyl acetate, and 1,1 ,2-trichlorotrifluoroethane must 
be added to the list of compounds. The maximum %RSD of 20.5 and 
maximum %Difference of 25 is acceptable for all the additional compounds, 
except acetonitrile and acrylonitrile. Acetonitrile may have a maximum 
%RSD of 35 and acrylonitrile may have a maximum %RSD of 30. The 
maximum %Difference for acetonitrile and acrylonitrile is 30. However, 
these compounds must meet the minimum RRF criteria of 0.01. 

These are advisory limits and final limits will be established after method 
validation. 

No modifications to this section. 

No modifications to this section. 

8. Sample Analysis: 

8.1. 1 -8. 1. 15 

8.1.16 

8.1.17 - 8.1.18 

8.2.1.1 - 8.2.1.7 

8.2.1.8 

8.2.1.9- 8.2.1.10 

8.2.2.1 - 8.2.2.8 

8.2.2.9 

M90AD38.A80 

No modifications to this section. 

Add: The concentration of acrylonitrile, the additional matrix spike 
compound is 250 ugjl. 

No modifications to this section. 

No modifications to this section. 

Add: The concentration of the additional matrix spike compound 
acrylonitrile would be 250 ugjkg. 

No modifications to this section. 

No modifications to this section. 

Add: The resulting concentration of the additional matrix spike 
compound in the soil is 31 ,250 ugjkg. 

• 

• 
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9. Qualitative Analysis: No modifications to this section. 

10. Quantitative Analysis: No modifications to this section. 

Table 3 No modifications to this section. 

Table 4 The following is added to Table 4: 

Analvte Primary lon Secondary Ions 

Acetonitrile 41 40 
Acrylonitrile 53 52, 51 
1,1 ,2-Trichlorotrifluoroethane 101 103, 151 153 
lodomethane 142 127 
Hexane 57 86, 43, 41 
1 ,2-Diethylbenzene 119 134, 115 
Vinyl Acetate 43 86 
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Table 5 Add: The additional compounds acetonitrile, acrylonitrile, 1 ,2-diethylbenzene, hexane, 
iodomethane, vinyl acetate and 1,1 ,2-trichlorotrifluoroethane must be quantitated using the 
nearest eluting internal standard. 

Table 6 No modifications to this section. 

Table 7 Add: 
%Recovery RPD %Recovery RPD 

Compound Water Water Soil Soil 

Acrylonitrile 70-130 15 60-140 25 
Acetonitrile 70-130 15 60-140 25 

Exhibit D - Analytical Methods for Semivolatiles (SV) 

Section 1: Introduction 

No modifications to this section. 

Section II: Sample Preparation and Storage 

No modifications to this section. 

Section Ill: Screening of SV organic Extracts 

No modifications to this section. 

Section IV: GC/MS Analysis of SV 

1. Summary of Method: No modifications to this section. 
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2. Apparatus and Materials: No modifications to this section. 

3. Reagents: 

3.1 Internal standards - No modifications to this section. 

3.2 Calibration standards - 4-Chloro-2-(phenylmethyl)phenol must be added to the 
calibration standards prepared at 20, 50, 80, 120 and 160 total ng per 2 pL 
Benzoic acid must be added to the calibration standard prepared at 50, 80, 120, 160 
total ng per 2 pL. 

3.3 DFTPP solution- No modifications to this section. 

4. Instrument operating Conditions: No modifications to this section. 

5. Calibration: 

5.1 No modifications to this section. 

5.2 and Table 2 Add: 4-Chloro-2-(phenylmethyl)phenol, benzoic acid, and benzyl alcohol 
must be calibrated using the closest eluting internal standard. • 

5.3 - 5.5 

Table 4 

5.6.1 

5.6.2 

5.7-5.13 

No modifications to this section. 

Add: 
Parameter 

4-Chloro-2-(phenylmethyl)phenol 
Benzyl Alcohol 
Benzoic Acid 

No modifications to this section. 

Primary 
ion 

218 
108 
122 

Secondary 
ion(s) 

183, 165, 140 
79,77 
105.77 

Add 4-Chloro-2-(phenylmethyl)phenol,benzoic acid, and benzyl alcohol to 
the list of compounds. The maximum %RSD must be s 25 and maximum 
% Difference s 30. However, this compound must meet the minimum RRF 
criteria of 0.01. 

These are advisory limits and final limits will be established after method 
validation. 

No modifications to this section. 

6. Sample Analysis: No modifications to this section. 

7. Qualitative Analysis: No modifications to this section. 

8. Quantitation: No modifications to this section. 

M90A036.ABD 
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9. 
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GC/MS Confirmation of Pesticides and Aroclors: No modifications to this section. 

Exhibit D - Analytical Methods for PesticidesjPCBs 

Section 1: Introduction 

No modifications to this section. 

Section II: Sample Preparation and Storage 

Part A: Sample Storage and Holding Times 

No modifications to this section. 

Part B: Sample Preparation for Extractable Pesticides and Aroclors 

M90A038.ASD 

1. Summary of Sample Preparation Methods 

No modifications to this section. 

2. Interferences 

No modifications to this section. 

3. Apparatus and Materials 

No modifications to this section. 

4. Reagents 

4.1 - 4.9.3 

4.9.4 

4.9.5 

4.9.6- 4.9.7 

No modifications to these sections. 

The surrogate spiking solution shall have a final concentration of 0.02 
ugjml of each surrogate, equivalent to a 1:10 dilution of the surrogate 
solution presented in the method. 

The matrix spiking solutions presented in the method must be diluted 1:10 
to obtain the following final concentrations: 

gamma-BHC (Lindane) 
4,4'-DDT 
Endrin 
Heptachlor 
Aldrin 
Dieldrin 

0.05 ugjml 
0.10 ugjml 
0.10 ugjml 
0.05 ugjml 
0.05 ugjml 
0.10 ugL....:.m:...:..:l ________________ _ 

No modifications to these sections. 
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5. Extraction of Water Samples 

No modifications to this section. 

6. Extraction of Soil/Sediment Samples 

No modifications to this section. 

7. Extract Cleanup 

7.1 Extract Cleanup by GPC 

No modifications to this section. 

7.2 Solvent Exchange into Hexane 

7.3 

7.2.3 For samples which have not been subjected to GPC cleanup, concentrate 
the volume of the hexane extract to 1.0 mi. For samples which have been 
subjected to GPC cleanup, concentrate the extract to 0.5 mi. 

Florisil Cartridge Procedure 

7.3.1 - 7.3.3.5 
7.3.3.6 

7.3.3.7 

7.3.3.8 

7.3.3.9 

7.3.3.10 

1\lo modifications to these sections. 
The entire volume of sample extract obtained from section 7.2.3 
shall be transferred to the Florisil cartridge. 

To ensure quantitative transfer of the extract, use two additional 1 
ml portions of hexane/acetone (90:10) to rinse the vial containing 
the extract. Add rinsates to the cartridge. 

The pesticides; Aroclors in the extract concentrates are then eluted 
through the column with an additional 6 ml of hexane/acetone 
(90:10). 

No modifications to this section. 

Concentrate the extract to a final volume of 1 mi. 

7.4 Sulfur Removal 

No modifications to this section. 

GC/EC Analysis of Pesticides and Aroclors 

No modifications to this section. 

• 

• 
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Exhibit E - OA/OC Requirements 

I. Overview: 
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No modifications to this section. 
~~----------~~~~~~~ -~~~~--~~~------~~-------------~~~~--~~--~----~~-

II. Quality Assurance Plan: 

No modifications to this section. 

Ill. Standard Ooeratinq Procedure: 

No modifications to this section. 

IV. OA/OC Requirements: Volatile OA/OC requirements 

1. GC/MS Mass Calibration and lon Abundance Patterns: 

No modifications to this section. 

• 2 . GC/MS Initial Calibration: 

Reference to Exhibit D includes the modifications to Exhibit D presented in this addendum. 

3. Continuing Calibration: 

Reference to Exhibit D includes the modifications to Exhibit D presented in this addendum. 

4. Internal Standards Responses and Retention Times: 

No modifications to this section. 

5. Method Blank Analysis: 

No modifications to this section. 

6. System Monitoring Compound Recoveries: 

No modifications to this section. 

7. Matrix Spike and Matrix Spike Duplicate Analysis: 

Reference to Exhibit D includes the modifications to Exhibit D presented in this addendum. 

_a ___ Dilution_oLSamples,_MS_and MSD __ _ 

• No modifications to this section. 
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IV. OA/QC Requirements: Semivolatile OA/OC requirements 

1. GCfMS Mass Calibration and lon Abundance Patterns: 

No modifications to this section. 

2. GCfMS Initial Calibration: 

Reference to Exhibit D includes the modifications to Exhibit D presented in this addendum. 

3. Continuing Calibration: 

Reference to Exhibit D includes the modifications to Exhibit D presented in this addendum. 

4. Internal Standards Responses and Retention Times: 

No modifications to this section. 

5. Method Blank Analysis: 

No modifications to this section. • 6. System Monitoring Compound Recoveries: 

No modifications to this section. 

7. Matrix Spike and Matrix Spike Duplicate Analysis: 

Reference to Exhibit D includes the modifications to Exhibit D presented in this addendum. 

R. Dilution of Samples. MS and MSD 

No modifications to this section. 

IV. QA/OC Requirements: PesticidesjAroclor OA/OC requirements 

Reference to Exhibit D includes the modifications to Exhibit D presented in this addendum. 

V Analytical Standards Requirements 

No modifications to this section. 

VI Contract Compliance Screening 

No modifications to this section. 

• 
M90A038.ABD 
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VII Regional Data Review 

No modifications to this section. 

VIII Laboratory Evaluation Samples 

No modifications to this section. 

IX GC/MS Tape Audits 

No modifications to this section. 

X Data Package Audits 

No modifications to this section. 

XI On Site Laboratory Evaluations 

No modifications to this section. 

XII Quality Assurance and Data Management 

No modifications to this section. 

XIII Data Management 

No modifications to this section. 
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Exhibit F - Chain of Custody, Document Control, and Standard Operating Procedures 

No modifications to this section. 

Exhibit G - Glossary of Terms 

No modifications to this section. 

Exhibit H - Data Dictionary and Format for Data Deliverables in Computer-Readable Format 

No modifications to this section. 

--------- -------------- ----------
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APPENDIX C 

STATEMENTS OF WORK FOR SELECTED LABORATORY ANALYSES 

SOW-001 

SOW-002 

SOW-003 

SOW-004 

SOW-005 

SOW-006 

................ PETN Soil Extraction and Analysis 

................ PETN Water Extraction and Analysis 

................ Soil Preparation for Common Organic, 
Inorganic. and Selected Radiological Analyses 

................ Tritium Cryogenic Soil Preparation 

................ Total Organic Carbon Soil Preparation 

................ Soil Preparation for Anion Analysis 



Statement of Work for 
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Revision 3, Rnal 
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PETN Soil Extraction and Analysis 
Using EPA Method 8330 

1.0 Scope and Application 

This procedure describes the required modification to extract and analyze pentaerythritol tetranitrate 
(PETN) from soil and other solid matrices by Method 8330 (EPA 1990). This procedure also 
describes the surrogates required for the analysis of explosives. 

2.0 Summary of Method 

No change. 

3.0 Interferences 

No change. 

4.0 Apparatus and Equipment 

No change. 

5.0 Reagents/Supplies 

5.2.19 PETN - Reagent Grade 

5.2.20 4-Nitrobutene - Reagent Grade 

5.4.3 Surrogate Solution 

Prepare a 2000 pgjmL solution of 4-nitrotoluene and 4-nitrobutene in acetonitrile 12.5 pL 
of solution will be added to each sample. 

6.0 Sample Collection, Preservation, and Handling 

No change. 
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• 

• 

• 



• 

• 

• 

7.0 Sample Analysis Procedure 

7.1 Instrument Conditions 

Primary HPLC Column 
Column: 
Mobile Phase: 
Flow: 
Detector: 
Injection Size: 

CC-fB 
1:1 Methanol/Water 
1.5 mljmin. 
uv 220 
100 pi loop 

Confirmation HPLC Column 
Column: LC-CN 
Mobile Phase: 1:1 Methanol/Water 
Flow: 1.5 ml/min. 
Detector: UV 220 
Injection Size: 100 pi loop 

8.0 Quality Control 
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8.7 Two surrogates, 4-nitrotoluene and 4-nitrobutene, are added to each sample. 

8.8 A control spike (blank spike) is required for every 20 samples extracted or each batch of 
samples, whichever is more frequent. 

9.0 References 

No change . 
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Statement of Work for 
PETN Water Extraction and Analysis 

Using EPA Method 8330 

1.0 Scope and Application 

This procedure describes the required modification to extract and analyze pentaerythritol tetranitrate 
(PETN) from water by EPA Method 8330, (EPA 1990). This procedure also describes the surrogates 
required for the analysis of explosives. 

2.0 Summary of Method 

No change. 

3.0 Interferences 

No change. 

4.0 Apparatus and Equipment 

No change. 

5.0 Reagents/Supplies 

5.2.19 PETN -Reagent Grade 

5.2.20 4-Nitrobutene - Reagent Grade 

5.4.3 Surrogate Spiking Solution 

Prepare a 200 pgjmL solution of 4-nitrotoluene and 4-nitrobutene in acetonitrile. 50 pL of 
solution will be added to each sample. 

6.0 Sample Collection, Preservation. and Handling 

No change. 
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7.0 Sample Analysis Procedure 

7.1 Instrument Conditions 

Primarv HPLC Column 
Column: 
Mobile Phase: 
Flow: 
Detector: 
Injection Size: 

CC-1"8 
1:1 Methanol/Water 
1.5 mljmin. 
uv 220 
100 pL loop 

Confirmation HPLC Column 
Column: LC-CN 
Mobile Phase: 1:1 Methanol/Water 
Flow: 1.5 mljmin. 
Detector: UV 220 
Injection Size: 100 pL loop 
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8.0 Quality Control 

8.7 Two surrogates, 4-nitrotoluene and nitrobutene, are required in every sample. 

8.8 A control spike (blank spike) is required for every 20 samples extracted or each batch of 
samples, whichever is more frequent. 

9.0 References 

No change. 

--- ~---~~--~------------
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Statement of Work for 
Soil Preparation for Common Organic, Inorganic, and 

Selected Radiological Analyses 

1.0 Scope and Application 

This procedure describes how to aliquot Mound soil and soil-like samples for laboratory preparation 
and analysis. This procedure applies only to samples collected for analysis under the OU9 Site
Wide QAPP. This procedure applies to soil analysis for metals, semi-volatiles, pesticide/PCBs, 
cyanide, anions, explosives, and radiological analyses which do not have a prescribed soil 
preparation procedure. This procedure should not be used for volatile organic analysis. Soils for 
volatile organic analysis will be prepared and homogenized as described in the method of analysis. 

2.0 Summary 

3.0 

A representative aliquot of a sample is taken in the laboratory by either visually examining and 
taking a representative portion from each layer in a sample or taking a core of the sample . 

Interferences 

Soil samples are heterogeneous by nature. Because of this nature, target analytes are often 
channeled and concentrated in the soil in specific layers or locations. This heterogeneity may affect 
both how representative the sample is of the field location and how representative the laboratory 
aliquot is of the sample. 

Heterogeneous nature of soils can sometimes be eliminated in laboratory aliquoting by visually 
inspecting the sample for layering and selecting a representative aliquot or by taking a core of the 
sample. 

4.0 Equipment 

4.1 Spatula or Scoop 

4.2 Glass tray, plastic tray, or other material for containing spilled soil 

4.3 Large container, i.e. 1000 mL Pyrex beaker 
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5.0 Reagents/Supplies 

5.1 Disposable gloves 
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-------6:o--sampleCollectionjAoloingTimejPreservation 

• 

6.1 Sample holding times are specified in the OU9 Site-Wide OAPP, Revision 1. Table IV.4. 

7.0 Procedure 

7.1 

7.2 

Place a glass tray, plastic tray, or disposable paper beneath the sample container. The tray 
or paper will be used to contain any soil which accidentally falls off the bottle lip when the 
cap is opened or falls out while the sample is taken. 

Visually examine the contents of the sample container. If obvious layering is present, then 
representative portions of each layer must be taken for the aliquot. 

If the sample is obviously a core sample (cylindrical soil mass), then use the spatula to core 
from the top of the sample to the bottom of the sample. This procedure should be 
representative of the entire core . 

If the sample cannot be easily cored, it may be necessary to transfer the sample to a large 
container and thoroughly and carefully mix the sample with a spatula or scoop. Mixing will 
not be performed on soil samples for volatile and semi-volatile analyses. 

If the sample is neither layered nor a core sample, then use a spatula to core through the 
middle of the sample. The core should be representative of the entire sample. 

7.3 Process the sample as specified in the applicable method. 

8.0 Quality Control 

8.1 Each analytical method has specific types of quality control samples introduced to evaluate 
laboratory precision and reproducibility of sample results. Typically, these quality control 
samples are laboratory duplicates or matrix spike duplicates. These quality control samples 
permit the laboratory to calculate the relative percent difference and evaluate the soil 
aliquoting procedure and the precision of the method. 

9.0 References and Associated Standard Operating Procedures 

None 

--------------
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Statement of Work for 
Tritium Cryogenic Soil Preparation 

1.0 Scope and Application 

This procedure is used to determine amount of tritium present in soil or soil-like sample matrices. 

2.0 Summary of the Method 

Tritiated water is removed from the solid matrix through vacuum distillation and the distillate (water) 
is collected in a cryogenic trap. The distillate can then be mixed with a scintillation cocktail fluor 
and counted. 

3.0 Interferences 

4.0 

Trace quantities of organic material present in the sample may co-distill with the tritiated water 
causing a quenching effect in the scintillant. The quenching can bias the reported result low. This 
interference can be eliminated by oxidizing trace organic with hydrogen peroxide, and then 
neutralizing the excess peroxide with manganese dioxide. 

Apparatus and Materials 

4.1 Distillation glassware 

4.2 Vacuum pump 

4.3 Trap 

4.4 · Dewar Flask 

4.5 Heating Mantel 

4.6 Electronic Balance (accurate to .±. 0.1 g) 

4. 7 Plastic scintillation vial 

5.0 Reagents/Supplies 

5.1 "Dead" water (used for method blank) 

5.2 30% Hydrogen Peroxide 

5.3 Manganese Dioxide 

5.4 Liquid Nitrogen 
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6.0 Sample Collection/Preservation/Holding 

See OU9 Site-Wide OAPP, Revision 2, Table IV.4. 
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7.0 Procedure 

7.1 Perform a % moisture determination on the soil per CLP SOW Document No. OLM01. 

7.2 A representative soil aliquot must be taken as described in SOW-003. Weigh the aliquot of 
soil and add the soil to the distillation apparatus. Use 50 g of wet soil or if the soil Is dry 
(not dried) use 100 g. (The amount of soil may also be determined based on the % 
moisture.) 

7.3 

7.4 

7.5 

7.6 

7.7 

Connect up the distillation apparatus to the vacuum and the trap. 

Use liquid nitrogen to cool the trap. Heat the soil. 

Distill the water from the soil. The distillation temperature can be increased incrementally 
to 105 °C until at least 5 ml of water is collected . 

When the distillation is complete transfer the distillate to a tared vial and determine the 
weight. 

Prepare the sample for liquid scintillation by EPA Method 906.0. The detection limit of 500 
pCi/L can be measured using this method assuming a minimum of 5 ml of water is 
recovered from the sample. If less than 5 ml of water is recovered, re-distill the sample 
using a larger sample aliquot. 

7.8 If the water is highly colored, add 1.5 ml of 30% H202 and allow the distillate to react 
overnight. Do not tightly seal the scintillation vial. 

7.9 Destroy the excess H202 with 1 g of manganese dioxide. 

7.10 A 5.0 ml aliquot of the distillate will be used for the analysis and the result used to back 
calculate the pCi/g. 

8.0 Quality Control 

8.1 See OU9 Site-Wide OAPP for quality control requirements. 

9.0 References 

RESL Analytical Chemistry Branch, Procedures Manual, ID0-12096, edited by Louis Z. Bodnar and 
Donald_R._eercival,-1982.--------- --- ------ --------
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Radiochemical Analytical Procedures for Analysis of Environmental Samples, EMSL-LV-0539-17, 
edited by F.B. Johns, P.B. Hahn, D.J. Thomas, and E.W. Bretthauer, 1979. 

Result and Error Evaluation System, (REES) User's Guide. United States Testing Company. 

"Lower Umit of Detection: Definition and Elaboration of a Proposed Position for Radiological Effluent 
and Environmental Measurements,:L.A. Currie, NUREG/CR-4007, U.S. Nuclear Regulatory 
Commission, September, 1984. 

"Handbook for Analytical Quality Control in Radioanalytical Laboratories." L.G. Kanipe, EPA-600/7-
77-088, August 1977. 

"Establishing a Quality Assurance Program for Analytical Chemistry Laboratories within the Nuclear 
lndustry.u Annual Book of ASTM Standards, Volume 12, C1009-83. 

OR-7121, "Tritium by Cryogenic Distillation," IT Analytical Services, Oak Ridge, TN, 1992. 

M90AD23.AC4 

• 

• 

• 



• 
Statement of Work 

Quality Assurance Project Plan 
Mound Plant, O.U. 9, Site-Wide 
Section: Appendix C, SOW-005 
Revision 2, Draft Rnal 
Date: March 1993 
Page: 1 of 2 

Total Organic Carbon Soil Preparation 

--------'1.0--Scope-and-Application------------- --------------------

• 

• 

This procedure describes the process of preparing a soil for Total Organic Carbon (TOC) analysis. 

The percent moisture will be determined prior to preparing the sample to allow the results to be 
reported on a dry-weight basis. 

2.0 Summary of Method 

3.0 

4.0 

The sample is prepared by reacting inorganic carbon with phosphoric acid. This reaction causes 
the inorganic carbon to be driven from the sample. The treated soil is then ready for analysis in a 
combustion tube by EPA 415.1 or EPA 415.2. 

Interferences 

This preparation procedure has a minor potential to drive off some organic carbon as well as the 
inorganic carbon causing the reported result to be biased low. 

Apparatus and Equipment 

4.1 Platinum Weigh Boat 

4.2 Hot plate 

4.3 Electronic Balance (accurate to .±. 0.0001 g) 

5.0 Reagents/Supplies 

5.1 Spatula 

5.2 Hotplate (?So C) 

5.3 Combustion tube 

5.4 Phosphoric Acid, 50% 

6.0 Sample Collection, Preservation. and Handling 

See OU9 Site-Wide QAPP. Revision 2, Table IVA 
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7.0 Sample Preparation Procedure 

8.0 

7.1 Determine the percent moisture in the sample per CLP SOW Document No. OLM018. 

7.2 A representative sample aliquot will be taken as described in SOW-003. Weigh 1-2 mg of 
sample into a platinum boat and record the weight. 

7.3 Add 0.05 mL {one drop) phosphoric acid to the soil and heat the boat to 75 o C on a hot 
plate for about 30 minutes {near dryness). This procedure drives off inorganic carbon 
{carbonates) from the sample. Volatile organics· will also be driven off during this 
procedure. 

7.4 Place the treated soil into a combustion tube assembly for pyrolysis. The sample can now 
be analyzed as normal at BODo C. (EPA method 415.1 or 415.2). 

7.5 The determined TOC result must be reported on a dry weight basis, as given by: 

Quality Control 

TOC result (mg /Kg) 
1 - {% moisture/100) 

8.1 See OU9 Site-Wide OAPP, most recent version 

TOC result {dry weight, mgjKg) 

9.0 References 

None. 
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Soil Preparation for Anion Analysis 

-------1.C--Scope-and-Application- -----------------

• 

•• 

This procedure is used to prepare soil samples for anion analysis. Only water soluble anions can 
be analyzed from soils prepared by this method. 

2.0 Summary of Method 

Reagent water is added to the soil sample and used to leach the anions from the soil. The water 
leachate is then analyzed for analyte of interest. 

3.0 Interferences 

None 

4.0 Apparatus and Equipment 

4.1 Bottle. plastic 

4.2 Spatula 

4.3 Electronic Balance (minimum accuracy ± 0.01) 

4.4 Stir Bar 

4.5 Electronic Stirrer 

4.6 Ultrasonic bath 

5.0 Reagents/Supplies 

5.1 Water, ASTM Type II 

6.0 Sample Collection. PreseiVation. and Handling 

See OU9 Site-Wide OAPP, Revision 1, Table IV.4. 

---------
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7.0 Sample Preparation Procedure 

7.1 Determine the percent moisture in the sample per CLP SOW Document No. OLM018. 

7.2 Take a representative soil aliquot as described in SOW-003 and weigh 20 g of soil into a 
250 mL plastic bottle. (If more than 200 mL of leachate is required for the tests, then use 
the ratio of 1:10 (soil to water) to generate the needed amount of leachate). 

7.3 Add 200 mL of water to the bottle, a magnetic stir bar, and then mix the slurry for 10 
minutes. 

7.4 Sonicate the water /soil mixture for 10 minutes 

7.5 Filter the slurry and the filtrate is ready for analysis. Results to be reported on dry weight 
basis. 

8.0 Quality Control 

8.1 See OU9 Site-Wide QAPP, most recent version. 

9.0 References 

"The Determination of Inorganic Ions by lon Chromatography," USEPA Method 300.0. 
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LABORATORY AUDIT CHECKLIST 

1.0 AUDIT INFORMATION 

Laboratory: 

Address: 

Phone No.: 

Date Audited: 

Auditor (s): 

Personnel Contacted: 

Name Title Subject 

Analyses audited: 

M9QAD112.AD1 
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2.0 ORGANIZATION AND PERSONNEL 

Laboratory or Project Manager (individual responsible 
________ for_oyeral L_technic_al_e_ff_o_r_t_)_: _________ _ 

• 

• 

Name: 
Yrs. experience: 

Laboratory Director: 

Name: 
Yrs. experience: 

QA/QC Manager: 

Name: 
Yrs. experience: 

Does the laboratory QA officer report to senior 
management levels? 

Are training/certification records available for 

Yes No 

all personnel? Yes No 

Attach the most recent laboratory organization chart. 

Does the laboratory intend to subcontract any 
analyses to other internal or external 
laboratories? 

If so, complete the following: 

Which analyses may be subcontracted? 

Which laboratories may be subcontracted? 

Yes 

Who are key personnel or contacts at subcontract labs? 

------------ ------ -----~ -----
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Is it understood that the primary laboratory 
will be responsible for ensuring that all 
subcontract laboratories strictly follow 
and adhere to the QAPP? 

Describe the coordination and flow of samples 
between laboratories: 

Will the primary laboratory specify QC in terms 
of replicates and MS/MSD? 

Will the primary laboratory perform a QA review 
of subcontract laboratory data and quality 
control results? 

Will the primary or subcontract laboratory 

Yes 

Yes 

Yes 

produce the final deliverables (hard copy and EDT)? 

Will the primary laboratory be responsible for 
the content of the final deliverable? 

Comments: 

M9QAD112.AD1 

Yes 

• 
No 

No 

No • 
No 

• 



• Laboratory survey - General 
Revision 1 
september 2, 1992 

. Page 4 of 14 

3.0 LABORATORY DOCUMENTATION 

Is a copy of the Quality Assurance Manual 
-----ava.i-lable-f.or-inspection? _____________ Y_es _____ No 

• 

• 

Do all supervisors and analysts have access 
to controlled copies of the Quality Assurance 
Manual? 

Does the laboratory participate in external 
audit programs? 

Yes 

Yes 

If so, for which analytes groups and which programs? 

Are results available for review? Yes 

Is there an internal audit program? Yes 

If so, for which analyte groups and at what frequency? 

What topics are covered? 

Is a copy of the latest internal audit report 
available? 

M90AD112.AD1 
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What external laboratory certifications do they have? 

Are copies of standard/reagent certificates kept 
on file? Yes No 

Are balance certifications kept on file? Yes No 

Do they have a current copy of the QAPP? Yes No 

Are copies available to the supervisor or 
analyst? Yes No 

How are analysts made aware of QAPP requirements? 

Is the laboratory certified to receive 
radioactive materials? 

Do they possess a current NRC license? 

What activity levels can they receive? 

Is a chemical hygiene plan on file? 

Is a waste disposal plan on file? 

M9QAD112.AD1 
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4.0 SAMPLE RECEIPT AND STORAGE AREA 

Is a sample custodian designated? Yes No 
Name: 

Are written SOPs developed for receipt and 
storage of samples? Yes No 

Are chain of custody forms checked with samples? Yes No 

Does the laboratory handle the forms properly? Yes No 

Are the samples and/or aliquots adequately 
tracked through the laboratory? Yes No 

How are samples transferred from storage areas 
to preparation areas? ~V~O~A~=~-----------------------------------------
Semi-VOA: 
Pest/PCB: 
Metals: 
Radiological: 
Other: 

Are shipping containers and samples screened for 
radioactive levels upon arrival? Yes No 

Are the sample shipping containers opened in 
a manner which prevents possible laboratory 
contamination? Yes No 

Are samples with preservatives verified? Yes No 
If so, how? 

Are samples stored in such a way as to maintain 
their preservation? Yes No 

Are sample temperatures verified upon arrival? Yes No 
If so, how? 

Are volatile samples checked for air bubbles? Yes No 
What procedures are followed if bubbles 
are detected? 

M90AD112.AD1 
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How and when is the client notified of a 
sample discrepancy? 

Are vplatile samples stored separately from 
solvents and sample extracts? Yes No 

Are low level samples/standards stored separately 
from high level samples/standards? Yes No 

Are adequate facilities provided for storage 
of samples, including cold storage? Yes No 

Are previously analyzed samples kept until 
the date the report is finalized and accepted 
by the client? Yes No 

Is the temperature of the cold storage 
recorded daily in a logbook? Yes No 

Are temperature excursions noted and are 
appropriate actions taken when required? 

Are the thermometers used for storage areas 
referenced to a NBS or ASTM certified or 
traceable thermometer? 

Is the sample storage area secure? 

Is access to sample storage area restricted 
to authorized personnel? 

Are storage blanks used and monitored? 
Describe. 

M90AD112.AD1 
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5.0 INFORMATION MANAGEMENT 

Is there a computerized sample tracking 
system in place? 

If not, describe methodology 

Is sample status readily available? 

Is there a warning syst'em for holding time 
expirations? 

How are special requests handled? 

Data reports: 
Quality control: 
Instrumentation: 
Additional analytes: 

How are standard requests handled? 

Is the run analysis time verified electronically 
or by independent QC inspection? 

How are files tracked once archived? 

Comments: 

Yes No 

Yes No 

Yes No 

Yes No 

-----------------·--·----------- -·-------------
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6.0 LABORATORY QUALITY ASSURANCE PROGRAM 

Is there a consistent understanding of the 
laboratory QA protocols at all levels: 

- management 
- QA officers 
- supervisors 
- staff 
- technicians 

Is there an overall internal QA audit program? 
If so, what is the frequency and topics? 

How are audits documented? 

Is there a formal staff training program? 
For what topics? 

How are new analysts certified? 

Are training programs and certifications 
documented? 

M9CAD112.AD1 
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7.0 CRITICAL OBSERVATION CHECKLIST 

7.1 capacity 

------------~H~o~w~m=a=n~y shifts are normally run per dayL?~·--==============~==========-----

• 

Does each shift have a senior supervisor? 

Does floor, lab bench, and storage space 
appear adequate? 

How does the lab handle overload? 

- Turn away work? 
- Extra shifts? 
- Subcontract to outside lab? 

Yes 

Yes 

Yes 
Yes 
Yes 

No 

No 

No 
No 
No 

If outside subcontractors are used, identify which and for 
what analyses: 

7.2 Responsiveness 

Are senior technical personnel available for 
same-day consultation? 

Are specific individuals assigned for client 
contact? 

How long before a client request is typically 
answered? 

Yes 

Yes 

How and when is a client notified of QC excursions? 

How are QC excursions documented to the client? 

7.3 Data Reporting 

No 

No 

What is the calculated average turnaround time 
----------f-I'om-sample-receipt-to-repor-t-deli.ver-Y-?---=-=-=-=-=--=-=='--'-=======.;== 

• M90AD112.AD1 
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Are report reviews documented, with the 
reviewer's signature? 

Is a case narrative provided with report? 

What types of QC reports are available? 

Are QC excursions reported in these reports? 

Are reports reviewed for completeness, method 
requirements, and contract requirements and 
documented? 

Is the reporting group aware of the project 
specific reporting requirements? 

Are EDTs reviewed for completeness and is 
review documented? 

Are EDTs checked against hardcopy data reports? 

M90AD112.AD1 

• 
Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No • 

• 
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8.0 SUMMARY CHECKLIST 

Do responses to the evaluation indicate that 
project and supervisory personnel are aware 

----------~Q{_QALQC and its aEplication to the project? 

• 

• 

Do project and supervisory personnel place 
positive emphasis on QA/QC? 

Does the organization place the proper 
emphasis on QA/QC? 

Have responses, with respect to QA/QC 
aspects of the project, been open 
and direct? 

Has a cooperative attitude been displayed 
by all project and supervisory personnel? 

Have any QA/QC deficiencies been discussed 
prior to leaving? 

Is the overall QA adequate to accomplish 
the project objectives? 

Comments: 

M9QAD112.AD1 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 
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9.0 EXIT INTERVIEW WORKSHEET 

Part I 

Laboratory Facility: 

Date: 

Prepared by: 

1.0 Basic Capabilities 

a - Facilities 
b - Organization and Personnel 
c - Analytical Instrumentation 
d - Calibration Materials 
e - Laboratory Documentation 

2.0 Laboratory Operations 

a - Sample Receipt and Handling 
b - Sample Tracking 
c - Sample Preparation 
d - Analytical Methods 
e - Data Reduction and Reporting 
f - Data Review and Documentation 

3.0 Critical Observations 

a - Capacity 
b - Responsiveness 
c - Reporting 
d - Effectiveness of QA Program 

1 - Satisfactory 

1 2 3 Conunents 

2 - Not satisfactory - any item rated "not satisfactory" must be 
listed on the attached form with a full explanation of the 
deficiency. All such items should be discussed with laboratory 
management and corrective actions agreed upon and noted. The 
attached form must be signed and dated by the survey team and by 
laboratory management. A copy should be left with the laboratory 
for implementation of corrective actions. 

M90AD112.AD1 
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• 
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3 - Not reviewed - items listed as "not reviewed" must also be 
accompanied by an explanation, although corrective action may not 
be r~quired. 

Exit Interview Worksheet 

Part II 

Areas of Deficiency 

Item Number Explanation of Deficiency Corrective Action 

Signatures: 

Date: Date: 
Auditor Lab Director 

Date: Date: 
Auditor Lab Director 

M90AD112.AD1 
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2.0 ORGANIZATION AND PERSONNEL 

Volatiles Supervisor 

Name: 
------------~E~xperience: (3 years minimum) 

Support staff 

Names: 

Experience: (1 year minimum) 

Do personnel assigned to this project have the 
appropriate educational background to accomplish 
the objectives of the program? Yes No 

• 

• 

Does the staff have a copy of the facility's 
Quality Assurance Manual (QAM)? Yes No 

Do the analytical supervisors have their 
groups follow the QAM? 

Is the volatiles group adequately staffed to 
meet project commitments in a timely manner? 

Was the volatiles supervisor available during 
the audit? 

If not, was the substitute during the audit 
familiar with this specific project? 

How is the analyst trained/certified for 
volatile analysis? 

Comments: 

M90AD112.AD2 

Yes No 

Yes No 

Yes No 

Yes No 
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3.0 LABORATORY DOCUMENTATION 

Standard Operating Procedures (SOPs) 

Are copies of the appropriate volatile SOPs 
available to the analyst? 

Are there SOPs for: 

CLP SOW for VOAs OLM01.8 (3/90 __ ) 
SW-846 Method 8010/8020 
SW-846 Method 8240 
Method 502.2 
Sample preparation 
Data Reporting 
Staff training 
Analyst certification 
Reagents, standards handling 
Records, logs (lab documentation) 
Preventive maintenance 
Glassware cleaning 
Data report review 
Data archives 

Do the analytical SOPs include: 

Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Equipment and materials Yes 
step by step sequence of analysis Yes 
Calibration procedures Yes 
Data reduction procedures Yes 
Quality control procedures Yes 
Acceptance criteria for quality control Yes 
Corrective action to QC outliers Yes 
Sample handling Yes 
Proper recording of data Yes 
Instrument maintenance Yes 

Are deviations to the laboratory SOPs documented? Yes 
If so, how? 

Are hardbound logbooks in use? Yes 

Did everyone who made entries in the logbook sign 
and initial the first page? Yes 

Is all information in the logbooks up-to-date? Yes 

M90AD1 1 2.AD2 

• 
No 

No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No • No 

No 
No 
No 
No 
No 
No 
No 
No 
·No 
No 

No 

No 

No 

No • 
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Are logbooks available for: 
standards & reagents -
sample preparation and extraction -
analysis run logs -
instrument maintenance -

Do the analysts record bench data in a 
neat and accurate manner? 

Has the VOA supervisor of the analyst 
maintaining the notebook/bench sheet 
personally reviewed the documentation 
periodically? 

Is this review documented and how? 

Comments: 

M90AD112.AD2 

Yes 
Yes 
Yes 
Yes 

No 
No 
No 
No 

Yes No 

Yes No 

Yes No 
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4.0 SAMPLE RECEIPT AND STORAGE 

Is an internal chain of custody used to 
document transfer of samples to VOA? 

Are samples properly stored until analysis? 

Is there an SOP for sample storage? 

How long do VOA samples remain at room 
temperature prior to analysis? 

Yes No 

Yes No 

Yes No 

Are samples and standards kept separately? Yes No 

Is the temperature of the refrigerator/freezer 
recorded daily? Yes No 

Are thermometers used for monitoring refrigerated 
extracts traceable to NBS or certified? Yes No 

Are temperature excursions noted and appropriate 
actions taken when required? Yes 

Is a system in place to ensure proper transmittal 
of QAPP-specific elements (analyte list, detection 

No 

limits, QC, and deliverables) to the analysts? Yes No 
Describe. 

Does the analyst verify acid preservation of 
samples when indicated? How is it done? 

Are VOA samples checked for air bubbles prior 
to analysis? 

Yes 

Yes 

What determines if bubbles are analytically significant? 

What corrective action is taken if bubbles 
are present? How is it documented? 

Comments: 

M9QAD112.AD2 

No 

No 

• 

• 

• 
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5.0 GENERAL VOA FACILITIES 

Give special attention to the overall appearance of organization 
and .neatness, the proper maintenance of facilities and 
instrumentation, and the general adequacy of the facilities to 

------------~a~ccomglish the work. 

• 

• 

Is the VOA laboratory maintained in a clean 
and organized manner? 

Does the laboratory appear to have adequate 
space for the analysts and instruments? 

Does the VOA laboratory appear to have the 
capacity to handle the project samples? 
How many samplesjday are processed? 

Are voltage control devices used on the 
major instrumentation? 

Are contamination-free areas provided for 
trace level analytical work? 

Are exhaust hoods provided to allow 
contamination-free work with volatile 
materials? 

Is the air flow in the hoods checked and 
recorded? At what frequency? 

Are chemical waste disposal policies and 
procedures well defined and followed by the 
VOA staff? 

Who is responsible for waste disposal? 

What type of water is used for preparation 
of standards, method blanks, and dilutions? 

How is VOA reagent water prepared? 

M90AD112.AD2 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 
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can the VOA supervisor document that the 
water used for standards, samples, and 
blanks is free of contaminants? 

Is the analytical balance located away from 
drafts and rapid temperature changes? 

Is the balance checked routinely with an 
appropriate range of weights? 
At what frequency? 
Are the results recorded in a logbook? 

Has the balance been calibrated within one 
year by a certified technician? 

Are pH meters operational and maintained? 

Are solvent and reagent storage cabinets 
separated from the sample handling area? 

Are the solvent storage cabinets properly 
vented to prevent possible contamination? 

Is the SOP for glassware washing posted at 
each cleaning station? 

Are the SOPs for glassware cleaning adequate 
for the particular analysis? 

Is the VOA lab in a separate room from 
semivolatiles or GC lab? 

Does the VOA lab have its own ventilation or 
exhaust system? 

Comments: 

M9QA0112.A02 

• 
Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No • 
Yes No 

Yes No 

Yes No 

Yes No 

• 
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6.0 STANDARDS and REAGENTS 

What grade of reagent is used for preparation 
of standards and samples? 

------------~A=r~e=-Rrimary standards certified and 
traceable to NBS (NIST,CRADA) standards? 

List sources of standards (vendor, traceability): 

Yes No 

Are stock standards purchased or prepared from neat compounds? 

• 

How often are fresh standards prepared? 
[Investigate] 

Are logbooks maintained for the preparation 
of all standards (calibration, internal 
standards, spiking solutions, surrogates)? 

Do logbooks contain sufficient information to 
recreate the standard? 

Are working standards properly labeled 
with concentration, preparation date, 
and identity of person preparing the 
standard? 

Are standards stored properly (kept in 
proper containers, with correct preservatives 
and storage temperatures? 

Are standards stored separately from 
samples and sample extracts? 

Can each working standard be traced to 
the initial primary standard? 

Are all expired material removed from active 
use and disposed of properly? 
How is this documented? 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

--------------,I-s-~he-ea-l-i-bFa-1;-ion-s-ta-nda-Fd-ma-te-F-ia-l-pFepa-Fed------------------------------
in methanol for VOA? • Yes No 

M90AD112.AD2 
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Are all respective manufacturer's lot numbers 
recorded with the preparation information? 

Are certificates of traceability available 
for standards? 

Do these certificates indicate who made the 
standards and how they were verified, or is 
this information available? 

Are standards verified to ensure that they 
were correctly made prior to use? 
Is this documented? 

Are analytical reagents dated upon receipt? 

Are reagent inventories maintained on a 
first-in, first-out basis? 

Are analytical reagents analyzed before use? 

Are standards available for additional 
OU9 compounds? [See section 9.0] 

Will they be injected as separate mixture or 
with all other volatiles? 

Comments: 

M90AD112.AD2 

• 
Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No • 
Yes No 

Yes No 

• 
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1.0 SAMPLE PREPARATION 

Are the proper sample handling methods 
being used? Water: 

Soil: 

Does the lab use procedures for screening 
VOA samples? 
If so, what procedures? 

Does the lab use low and medium level 
extraction and analysis procedures? 
If not, how does the lab handle detector 
saturation? 
[blanks,vessel cleanedl 

Are samples prepared in a contamination-free 
area? 

Are there bound record logs of the sample 
preparations and extractions? 

Is the format of the record log consistent 
and with sufficient information on each 
sample for the preparation? 

What surrogate compounds are used for 8010/8020? 
[BrClmethane,Fbz,o-ClFbzJ 

Yes 
Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Where are percent moisture determinations performed? 

How is % moisture data conveyed to VOA group? 

Are oven temperatures monitored and documented? Yes 

Are thermometers calibrated and certified? Yes 

Are thermometer calibration records maintained? Yes 

M90AD112.AD2 

No 
No 

No 

No 

No 

No 

No 

No 

No 

No 
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Comments: 

M9QAO 112.AD2 

• 

• 

• 
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8.0 INSTRUMENTATION 

GC/MS system 

Manufacturer: 

--------~M~o=d~e~l~=----------------------------------------------------~---------
Age: 

• 

• 

Data system: 
Spectra Library/revision: 
What analytical method is set up? 
What columns are installed? 

Purge and Trap Unit 

Manufacturer: 
Model: 
Sample capacity: 
Trap: 

GC/MS system 

Manufacturer: 
Model: 
Age: 
Data system: 
Spectra Library/revision: 
What analytical method is set up? 
What columns are installed? 

Purge and Trap Unit 

Manufacturer: 
Model: 
Sample capacity: 
Trap: 

Gas Chromatograph system 

Manufacturer: 
Model: 
Age: 
Data system: 
What analytical method is set up? 
What columns are installed? 
What detectors are installed? 

M90AD 112.AD2 
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Purge and Trap Unit 

Manufacturer: 
Model: 
Sample capacity: 
Trap: 

Gas Chromatograph system 

Manufacturer: 
Model: 
Age: 
Data system: 
What analytical method is set up? 
What columns are installed? 
What detectors are installed? 

Purge and Trap Unit 

Manufacturer: 
Model: 
Sample capacity: 
Trap: 

[If VOCARB trap is used, inquire about degradation of 
2-chloroethylvinyl ether] 

Are manufacturer's operating manuals readily 
available to the operator? 

Is service maintenance by contract? 
If yes, how often is it performed? 

Are extensive in-house replacement parts 
available? 

Is preventive maintenance scheduled? 
[Inspect against log book] 

Are logbooks maintained documenting the 
preventive maintenance, changes, or repairs 
made to the instrument? 

Is maintenance performed by an outside 
service vendor documented in a permanent 
service record maintained in a logbook? 

M90AD112.AD2 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

• 

• 
No 

No 

No 

No 

No 

No • 
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Does information in the maintenance log include: 
who performed service, date, reason for service, 
service performed, documentation that corrective 
action fixed problem, and approximate duration of 
instrument downtime? Yes No 

Is the instrument properly vented or are 
the appropriate traps in place? Yes No 

Is raw data being archived and documented 
properly? Yes No 
What media is used for archiving? 
How long is archived data maintained? 

Are in-house quality control charts 
maintained and available for inspection? Yes No 

Is the GC/MS system hardware tuned against 
FC-43 or similar compound (specify)? Yes No 
At what frequency? 

What indicators are used to determine 
when this needs to be done? 

How and where is tune documented? 

Is the efficiency of the trap in the purge and 
trap system monitored? 
How and where is this documented? 

Are there bound instrument run logs using 
a consistent format? 

Are instrument run logs maintained? 

Comments: 

------------

M90AD112.AD2 

Yes No 

Yes No 

Yes No 

----------------
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9.0 METHODOLOGY 

What are the analytical methods based on? (give references) 

What are the deviations to the referenced method and how are 
they documented? 

How are anomalies in the analysis tracked 
and documented to the final reports? 
Who is notified? 

Are QC criteria (blanks, RT windows, IS, cal. cks) met 
before samples are analyzed? Yes 
How are QC outliers handled? 

What is the basis for evaluating the need for reanalysis 
(Chromatography, internal standard, saturation, surrogate)? 

Are autosamplers used for unattended (overnight) 

No 

analysis? Yes No 

If so, what actions are taken if QC criteria (blank, IS, 
calibration checks are not met? 

Are purge volumes the same for standards 
and samples? 

Are retention windows established for 

Yes No 

all compounds? Yes No 
[CLP:+j- 0.06 RRT, 502.2:+/- 0.1 min, 846: +/- 3xSD] 

How often are retention times recalculated? 

M90AD 1 1 2.AD2 
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• 
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can analysts verify proper instrument performance 
(calibration, continuing calibration, surrogate· 
recovery, spike recovery, blanks, as appropriate) 
during analysis at the time of the audit? Yes No 

------------~~s laboratory_2re2ared to analy_z~e~d=------------------~~-------------------------
additional OU9 compounds? Yes No 

• 

• 

* Additional compounds by 8010/8020 (groundwater): 
carbon disulfide 
trichlorotrifluoroethane 
acetone 
2-butanone (MEK) 
4-methyl-2-pentanone (MIBK) 
acrylonitrile 
acetonitrile 
vinyl acetate 
diethylbenzene 

GC/MS or second column required for detections at same RT as 
additional compounds . 

can cisjtrans DCE be separated? Yes No 

* Additional compounds by CLP SOW 3/90 (soilfsed,surface water): 
acrylonitrile 
acetonitrile 
diethylbenzene 
trichlorotrifluoroethane 
hexane 
iodomethane 

* Additional compounds by 502.2 (residential well water): 
acrylonitrile 
acetonitrile 
2-chloroethylvinylether 
acetone 
trichlorotrifluoroethane 
bis(2-chloroisopropyl)ether 
1-chlorohexane 
diethylbenzene 

* 8030 - acrylonitrile/acetonitrile 

can QAPP-required detection limits be met? 
----- ---

M90AD112.AD2 
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Comments: 

M90A0112.AD2 
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• 
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10.0 CALIBRATION 

Are criteria for GC/MS tuning with BFB met as 
specified in the SOP, or. are exceptions permitted 
under special circumstances? Yes No 
How and where is this documented? 

What are the calibration procedures? (Method/Procedure/Frequency) 
[SW846:5 pt.<20%RSDJ 
[502.2:5 pt.<10%RSDJ 
[CLP:5 ptl 

What is the frequency of continuing calibration 
standards? [SW846:1/10, 15%DJ 
[502.2:1/10. 20%0] 
[CLP:1/12 hrl 

Is a method blank analyzed following the 
calibration standard? 

What is frequency of method blank analyses? 

Yes 

[CLP:1/12 hr, 502.2:1/10 samples, SW846:1/20 samples] 

What is acceptance criteria? 

[CLP:<5x CRQL common, else ~CRQL; 502.2/SW846: ~PQL] 

Are the calibration procedures required by 
the method being followed by the analyst? 

Is one of the calibration standards at or 
near the CRDL? 

Are limits of detection determined and 
reported properly? Frequency? 

Does the calibration range reflect those 
concentrations in samples and the linear 
range of the instrument? 

When tune, calibration standards, or blanks 
do not meet criteria, what corrective actions 
are taken and how is it documented? 

M90AD112.AD2 
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Yes 

Yes 

Yes 

No 

No 

No 

No 

No 
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When are confirmations performed? ~r~c~L~P~:p~o~s~d~e~t~l __________________ __ 
[502.2:pos >POLl 
CSW846:pos @ same RTJ 

Are LCS sample analyzed? 
Frequency? 
[SW846:1/20, 502.2:1/20] 
What is acceptance criteria? 

Yes No 

Is an LFB sample, containing all target compounds at the CRQL, 
analyzed? Yes No 
What is frequency and acceptance criteria? 

Comments: 

M90AD112.AD2 
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11. DATA HANDLING 

Are bench sheets accurate and well organized? 

Are calculations for sample results 
documented in the lab SOPs? 

Yes No 

Yes No 

What percentage of results and calculations are reviewed by: 
analyst -
supervisor -
QA officer -
data reporting -

Are all data and records retained for the 
required amount of time? 

Are QC data (e.g., MS/MSD, duplicate, 
surrogate) accessible for all analytical 
results? 

Are control charts prepared and maintained? 

Are corrective actions taken and documented 
when analytical results fail to meet 
QC criteria? 

Do supervisory personnel review the data 
and QC results? 

Are the instrument runs recorded in a bound 
log book, with date, time, analysts 
initials, in sequence)? 

Are data calculations for sample results 
documented? 

Are calibrations maintained in a log 
book for each instrument? 

Comments: 

M90AD112.AD2 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 
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12~0 DATA REDUCTION 

Is data reduction covered in the method SOP? 

What software packages are used in data 
reduction? 

Has the software been validated? 

Yes 

Yes 

Is laboratory instrument or data processing software 

No 

No 

routinely updated? Yes No 

Comments: 

M9QAD112.AD2 
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13.0 REPORT GENERATION 

Is report generating software included in 
data reduction software? 

If so, for what instruments and methods? 

Cjt/(Jbl+~ r/3;2_ 
c ,J.Cj- f/1 -¢ (- ~cl_) 

Yes No 

For all analysis which do not include computerized data 
reduction/reporting, how are data verified? 

How is data transferred to report production group? 

Have report generating software packages been 
independently verified? . 

How are final reports proofed against 
input data? 

Are reports signed by either the analyst 
or QC reviewer? 

Comments: 

M90AD112.AD2 
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No 

No 
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14.0 QUALITY ASSURANCE 

Is there an internal audit program for 
the VOA group? 

If so, what is the frequency? 

What topics are covered? 

Are corrective actions implemented and 
documented? 

Does the VOA lab participate in external 
audit programs? 
Which ones? [CLP round robin] 

Are results available for review? 

Are blind PE samples used to verify the 
methodology and analyst ability? 

Comments: 

M90AD112.AD2 

• 
Yes No 

Yes No 

Yes No 

Yes No 

Yes No • 

• 



• 

• 

• 

Laboratory 

Date Surveyed 

SEMIVOLATILES 

------------------
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2.0 ORGANIZATION AND PERSONNEL 

Semivolatiles Supervisor 

Name: 
Experience: (3 years minimum) 

Support staff 

Names: 

Experience: (1 year minimum) 

Do personnel assigned to this project have the 
appropriate educational background to accomplish 
the objectives of the program? Yes No 

Does the staff have a copy of the facility's 
Quality Assurance Manual (QAM)? Yes No 

Do the analytical supervisors have their 
groups follow the QAM? 

Is the semivolatiles group adequately staffed to 

Yes No 

meet project commitments in a timely manner? Yes No 

Was the semivolatiles supervisor available during 
the audit? Yes No 

If not, was the substitute during the audit 
familiar with this specific project? Yes No 

How is the analyst trained/certified for 
semivolatile analysis? 

Comments: 

M9QAD112.AD3 
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3.0 LABORATORY DOCUMENTATION 

Standard Operating Procedures (SOPs) 

Are copies of the appropriate semivolatile SOPs 
available to the ana Yes 

Are there SOPs for: 

CLP SOW for semivolatiles OLM01.8 (3/90 __ ) 
Sample extraction/preparation 
Data Reporting 
staff training 
Analyst certification 
Reagents, standards handling 
Records, logs {lab documentation} 
Preventive maintenance 
Glassware cleaning 
Data report review 
Data archival 

• Do the analytical SOPs include: 

Equipment and materials 
Step by step sequence of analysis 
Calibration procedures 
Data reduction procedures 
Quality control procedures 
Acceptance criteria for quality control 
corrective action to QC outliers 
Sample handling 
Proper recording of data 
Instrument maintenance 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 

No 
No 
No 
No 
No 
No 
No 
No 
No 
No 

Are deviations to the laboratory SOPs documented? Yes No 

• 

If so, how? 

Are hardbound logbooks in use? 

Did everyone who made entries in the logbook 
sign and initial the first page? 

Is all information in the logbooks up-to-date?_ 

M90AD112.AD3 
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Are logbooks available for: 
standards & reagents -
sample preparation and extraction -
analysis run logs -
instrument maintenance -
GPC cleanup -

Do the analysts record bench data in a 
neat and accurate manner? 

Has the semivolatiles supervisor of the 
maintaining the notebook/bench sheet 
personally reviewed the documentation 
periodically? 

Is this reviewed documented and how? 

Comments: 

M90AD1 12.AD3 

Yes 
Yes 
Yes 
Yes 
Yes 

Yes 

analyst 

Yes 

Yes 

No 
No 
No 
No 
No 

No 

No 

No 

• 

• 
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4.0 SAMPLE RECEIPT AND STORAGE 

Is an internal chain of custody used to 
document transfer of samplesjextracts to the 
semivolatiles group? Yes No 

Are samples properly stored unt11 analysis? Yes No 

Are samples and standards kept separately? Yes No 

Is adequate storage for semivolatile extracts 
provided, including cold storage? Yes No 

Is the temperature of the refrigerator/freezer 
recorded daily? Yes No 

Are thermometers used for monitoring refrigerated 
extracts traceable to NBS or certified? Yes No 

Are temperature excursions noted and appropriate 
actions taken when required? Yes No 

Is a system in place to ensure proper transmittal 
of QAPP-specific elements (analyte list, detection 
limits, QC, and deliverables) to the analysts? Yes 
Describe. 

Does the analyst verify acid preservation of 
samples when indicated? How is it done? 

Comments: 

M90AD112.AD3 
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No 

No 
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5.0 GENERAL SEMIVOLATILES FACILITIES 

Give special attention to the overall appearance of organization 
and neatness, the proper maintenance of facilities and 
instrumentation, and the general adequacy of the facilities to 
accomplish the work. 

Is the GC/MS semivolatile laboratory maintained 
in a clean and organized manner? 

Does the laboratory appear to have adequate 
space for the analysts and instruments? 

Does the semivolatile laboratory appear to 
have the capacity to handle the project 
samples? 

How many samples/day are processed? 

Are voltage control devices used on the 
major instrumentation? 

Are contamination-free areas provided for 
trace level analytical work? 

Are exhaust hoods provided to allow 
contamination-free work with volatile 
materials? 

Is the air flow in the hoods checked and 
recorded? At what frequency? 

Are chemical waste disposal policies and 
procedures well defined and followed by the 
semivolatile staff? 

Who is responsible for waste disposal? 

What type of water is used for preparation 
of standards and method blanks? 

can the semivolatile supervisor document that 
the water used for standards and blanks 
is free of contaminants? 

Is the analytical balance located away from 
d~afts and rapid temperature changes? 

M9QAD112.AD3 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 
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• 
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Is the balance checked routinely with an 
appropriate range of weights? 
At what frequency? 
Are the results recorded in a logbook? 

Has the balance been calibrated within one 
year by a certified technician? 

Are pH meters operational and maintained? 

Are solvent and reagent storage cabinets 
separated from the sample handling area? 

Are the solvent storage cabinets properly 
vented to prevent possible contamination? 

Is the SOP for glassware washing posted at 
each cleaning station? 

Are the SOPs for glassware cleaning adequate 
for the particular analysis? 

Extraction/Sample Preparation Laboratory: 

Does the lab have adequate space for extraction, 
concentration, and sample cleanup (GPC, 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

column chromatography)? Yes No 

Does the lab have adequate equipment (separatory 
funnels, sonicators, concentrators, GPC) to 
handle the number of project samples? Yes No 

Is there adequate ventilation and hood space 
to handle the number of project samples? Yes No 

Comments: 

-------·-----

M90A0112.AD3 
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6.0 STANDARDS and REAGENTS 

What grade of reagent is used for preparation 
of standards and samples? 

Are primary standards certified and 
traceable to NBS (NIST) standards? 

List sources of standards (vendor, traceability): 

Yes No 

Are stock standards purchased or prepared from neat compounds? 

How often are fresh standards prepared? 
[Investigate] 

Are logbooks maintained for the preparation 
of all standards (calibration, internal 
standards, spiking solutions, surrogates)? 

Do logbooks contain sufficient information to 
recreate the standard? 

Are working standards properly labeled 
with concentration, preparation date, 
and identity of person preparing the 
standard? 

Are standards stored properly (kept 
in proper containers, with correct 
preservatives and storage temperatures)? 

Are standards stored separately from 
samples and sample extracts? 

Can each working standard be traced to 
the initial primary standard? 

Are all expired material removed from active 
use and disposed of properly? 
How is this documented? 

Are all respective manufacturer's lot numbers 
recorded with the preparation information? 

M9QAD112.AD3 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

• 

• 
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Are certificates of traceability available 
for standards? 

Do these certificates indicate who made the 
standards and how they-were verified, or is 

-------------t~h~i~s~information available? 

Are standards verified to ensure that they 
were correctly made prior to use? 
Is this documented? 

Are analytical reagents dated upon receipt? 

Are reagent inventories maintained on a 
first-in, first-out basis? 

Are analytical reagents analyzed before use? 

Are standard and surrogate concentrations 
verified before use? 

• How are they verified? 

Are standards available for additional 
OU9 compound (2-benzyl-4-chlorophenol)? 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Will it be added to mixture or injected separately? 

Comments: 

No 

No 

No 

No 

No 

No 

No 

No 

-------------- --------------------------------------------------------

• M9QAD112.AD3 
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7.0 SAMPLE PREPARATION 

Are the proper extraction/sample handling 
methods being used? Water: 

Does the lab use low and medium level 
extraction and analysis procedures? 
If not, how does the lab handle detector 
saturation? 

Soil: 

Are samples prepared in a contamination-free 
area? 

What types of extraction equipment are used for: 
1) Water: 

Yes 
Yes 

Yes 

Yes 

No 
No 

No 

No 

a) Separatory funnel? ...... r-=:=N=o:....::t:::,__;C=L=P::......~-1 ------------
b) Continuous extraction? 

2) Solids: 
a) Sonicator? 
b) Soxhlet? 

What types of concentration equipment are used (K-D)? 

What cleanup procedures are used? GPC? 

Is GPC used for soil samples?[Y] 

Are GPC recovery checks performed? 

Are control charts prepared and monitored? 

What type of GPC equipment is used? 

Are there bound record logs of the sample 
preparations and extractions? 

Is the format of the record log consistent 
and with sufficient information on each 
sample for the preparation? 

M9QAD112.AD3 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

No 

No 

No 

No 

• 

• 
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Is there adequate ventilation and hood space 
in the extraction laboratory? 

Are surrogates added per CLP requirements? 

Yes No 

Yes No 

Where are percent moisture determinations performed? 
----------------

How is % moisture data transferred to group? 

Are oven temperatures monitored and documented? Yes No 

Are thermometers calibrated and certified? Yes No 

Are thermometer calibration records maintained? Yes No 

Comments: 

M9QAD112.AD3 
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8.0 INSTRUMENTATION 

GC/MS system 

Manufacturer: 
Model: 
Age: 
Data system: 
Spectra Library/revision: 
What analytical method is set up? 
What columns are installed? 

GC/MS system 

Manufacturer: 
Model: 
Age: 
Data system: 
Spectra Library/revision: 
What analytical method is set 
What columns are installed? 

Gas Chromatograph system 

Manufacturer: 
Model: 
Age: 
Data system: 
What analytical method is set 
What columns are installed? 
What detectors are installed? 

Gas Chromatograph system 

Manufacturer: 
Model: 
Age: 
Data system: 

up? 

up? 

What analytical method is set up? 
What columns are installed? 
What detectors are installed? 

Are manufacturer's operating manuals readily 
available to the operator? 

Is service maintenance by contract? 
If yes, how often is it performed? 

M90AD112.AD3 

• 

• 

Yes No 

Yes No 

• 
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Are extensive in-house replacement parts 
available? Yes No 

Is preventive maintenance scheduled? Yes No 

Are logbooks maintained documenting the 
preventive maintenance, changes, or repairs 
made to the instrument? Yes No 

Is maintenance performed by an outside 
service vendor documented in a permanent 
service record maintained in a logbook? Yes No 

Does information in the maintenance log include: 
who performed service, service date, reason for 
service, service performed, documentation that 
corrective action fixed problem, and approximate 
duration of instrument downtime? Yes No 

Is the instrument properly vented or are 
the appropriate traps in place? 

Is raw data being archived and documented 
properly? 
What media is used for archiving? 
How long is archived data maintained? 

Are in-house quality control charts 
maintained and available for inspection? 

Is the GC/MS system hardware tuned against 
FC-43 or similar compound (specify}? 
At what frequency? 

What indicators are used to determine 
when this needs to be done? 

How and where is tune documented? 

Are there bound instrument run logs using 
a consistent format? 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 
----Are_ins.tr_ument_r_un_Lo_gs_maintaine.d_?. _____ _ _ ___ Y_es _____ N_o 

• M90A0112.AD3 
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Comments: 

M9QAD112.AD3 

• 

• 
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9.0 METHODOLOGY 

What are the analytical methods based on? (give references} 

What are the deviations t~tne referencea metnoa ana-now-are -------------
they documented? 

How are anomalies in the analysis tracked 
and documented to the final reports? 
Who is notified? 

Are QC criteria (blanks, IS, RT windows,cal. cks} 
met before samples are analyzed? Yes No 
How are QC outliers handled? 

What is the basis for evaluating the need for reanalysis 
(Chromatography, internal standard, saturation, surrogate}? 

Are autosamplers used for unattended (overnight} 
analysis? Yes No 

If so, what actions are taken if QC criteria 
(blanks, IS, calibration checks} are not met? 

Are injection amounts the same for standards 
and samples? 

Are retention windows established for 
all compounds?[+j-0.06 RRT] 

How often are retention times recalculated? 

M90AD112.AD3 

Yes No 

Yes No 
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Can analysts verify proper instrument performance 
(calibration, continuing calibration, surrogate 
recovery, spike recovery, blanks, as appropriate) 
during analysis at the time of the audit? Yes No 

Is laboratory prepared for additional compound 
of OU9 program? (2-benzyl-4-chlorophenol] Yes No 

Comments: 

M90AD 112.AD3 
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• 
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10.0 CALIBRATION 

Are criteria for GC/MS tuning with DFTPP met as 
specified in the SOP, or are exceptions permitted 
under special circumstances? Yes No 

How and where is this documented? 

What are the calibration procedures? (Method/Procedure/Frequency) 

What is the 
standards? 

of continuing calibration 

Is a calibration blank analyzed following the 
calibration standard? 

What is frequency of method blanks? 
(1/20 samples] 

What is acceptance criteria? 
(~5x phthalates, else ~CRQL] 

Are the calibration procedures required by 
the method being followed by the analyst? 

Is one of the calibration standards at or 
near the CRDL? 

Are limits of detection determined and 
reported properly? Frequency? 

Does the calibration range reflect those 
concentrations in samples and the linear 
range of the instrument? 

When tune, calibration standards, or blanks 
do not meet criteria, what corrective actions 
are taken and how is it documented? 

Comments: 

M90AD112.AD3 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 
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11. DATA HANDLING 

Are bench sheets accurate and well organized? 

Are calculations for sample results 
documented in the lab SOPs? 

Yes No 

Yes No 

What percentage of results and calculations are reviewed by: 
analyst -
supervisor -
QA officer -
data reporting -

Are all data and records retained for the 
required amount of time? 

Are QC data (e.g., MS/MSD, duplicate, 
surrogate) accessible for all analytical 
results? 

Are control charts prepared and maintained? 

Are corrective actions taken and documented 
when analytical results fail to meet 
QC criteria? 

Do supervisory personnel review all data 
and QC results? 

Are the instrument runs recorded in a bound 
log book, with date, time, analysts 
initials, in sequence)? 

Are data calculations for sample results 
documented? 

Are calibrations maintained in a log 
book for each instrument? 

Comments: 

M90AD112.AD3 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

• 

• 
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12.0 DATA REDUCTION 

Is data reduction covered in the method SOP? 

What software packages are used in data 
reduction? 

Has the software been validated? 

Yes 

Yes 

Is laboratory instrument or data processing software 

No 

No 

routinely updated? Yes No 

Comments: 

M90AD112.AD3 
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13.0 REPORT GENERATION 

Is report generating software included in 
data reduction software? 

If so, for what instruments and methods? 

Yes No 

For all analysis which do not include computerized data 
reduction/reporting, how are data verified? 

How is data transferred to report production group? 

Have report generating software packages been 
independently verified? 

How are final reports proofed against 
input data? 

Who signs the final report? 
Analyst? 
QC reviewer? 
Group supervisor? 

Comments: 

M9QA0112.AD3 

Yes 

Yes 
Yes 
Yes 

No 

No 
No 
No 

• 

• 

• 



• survey Checklist - Semivolatiles 
Revision 1 
September 2, 1992 

_Page 20 of 20 

14.0 QUALITY ASSURANCE 

Is there an internal audit program for 
the semivolatile group? 

If so, what is the freguency? 
------------~--

• 

• 

What topics are covered? 

Are corrective actions implemented and 
documented? 

Does the semivolatile lab participate in 
external audit programs? 
Which ones? [CLP round robin] 

Are results available for review? 

Are blind PE samples used to verify the 
methodology and laboratory ability? 

Comments: 

M9QAD112,AD3 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 
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2.0 ORGANIZATION AND PERSONNEL 

Pesticide/PCB Supervisor 

Name: 
Experience: (3 years minimum) 

Support staff 

Names: 

Experience: (1 year minimum) 

Do personnel assigned to this project have the 
appropriate educational background to accomplish 
the objectives of the program? Yes No 

Does the staff have a copy of the facility's 
Quality Assurance Manual (QAM)? Yes No 

Do the analytical supervisors have their 
groups follow the QAM? 

Is the pesticide/PCB group adequately staffed to 

Yes No 

meet project commitments in a timely manner? Yes No 

Was the pesticide/PCB supervisor available during 
the audit? Yes No 

If not, was the substitute during the audit 
familiar with this specific project? Yes No 

How is the analyst trained/certified for 
pesticide/PCB analysis? 

Comments: 

M9QAD112.AD4 
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3.0 LABORATORY DOCUMENTATION 

standard Operating Procedures (SOPs) 

Are copies of the appropriate pesticidejPCB SOPs 
available to the analyst? Yes No 

Are there SOPs for: 

CLP SOW for pesticidejPCBs 
OLM01.8 (3/90 _) 
SW-846 Method 8080 
Sample extraction/preparation 
Data Reporting 
staff training 
Analyst certification 
Reagents, standards handling 
Records, logs (lab documentation) 
Preventive maintenance 
Glassware cleaning 
Data report review 
Data archives 

Do the analytical SOPs include: 

Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Equipment and materials Yes 
step by step sequence of analysis Yes 
calibration procedures Yes 
Data reduction procedures Yes 
Quality control procedures Yes 
Acceptance criteria for quality control Yes 
Corrective action to QC outliers Yes 
Sample handling Yes 
Proper recording of data Yes 
Instrument maintenance Yes 

Are deviations to the laboratory SOPs documented? Yes 
If so, how? 

Are hardbound logbooks in use? Yes 

Did everyone who made entries in the logbook sign 
and initial the first page? Yes 

Is all information in the logbooks up-to-date? Yes 

M90AD112.AD4 

No 

No 
No 
No 
No 
No 
No 
No 
No 
No 
No 

No 
No 
No 
No 
No 
No 
No 
No 
No 
No 

No 

No 

No 

No 

• 

• 
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Are logbooks available for: 
standards & reagents -
sample preparation and extraction -

-------------------a~n=alysis run logs -

• 

• 

instrument maintenance -

Do the analysts record bench data in a 
neat and accurate manner? 

Has the pesticide/PCB supervisor of the analyst 
maintaining the notebook/bench sheet 
personally reviewed the documentation 
periodically? 

Is this reviewed documented and how? 

Comments: 

M90AD112.AD4 

Yes 
Yes 
Yes 
Yes 

Yes 

Yes 

Yes 

No 
No 
No 
No 

No 

No 
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4.0 SAMPLE RECEIPT AND STORAGE 

Is an internal chain of custody used to 
document transfer of samplesjextracts to the 
pesticide/PCB group? Yes No 

Are samples properly stored until analysis? Yes No 

Are samples and standards kept separately? Yes No 

Is adequate storage for pesticide/PCB extracts 
provided, including cold storage? Yes No 

Is the temperature of the refrigerator/freezer 
recorded daily? Yes No 

Are thermometers used for monitoring refrigerated 
extracts traceable to NBS or certified? Yes No 

Are temperature excursions noted and appropriate 
actions taken when required? Yes No 

Is a system in place to ensure proper transmittal 
of QAPP-specified elements (analyte list, detection 
limits, QC, deliverables) to the analysts? Yes 
Describe. 

Does the analyst verify acid preservation of 
samples when indicated? How is it done? 

Comments: 

M9QAD112.A04 

Yes 

No 

No 

• 

• 
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5.0 GENERAL PESTICIDE/PCB FACILITIES 

Give special attention to the overall appearance of organization 
and neatness, the proper maintenance of facilities and equipment, 
and the general adequacy of the facilities to accomplish the work. 

Is the GC pesticidefPCB laboratory maintained in 
a clean and organized manner? Yes No 

Does the laboratory appear to have adequate 
space for the analysts and instruments? Yes No 

Does the pesticide/PCB laboratory appear to 
have the capacity to handle the project 
samples? 

How many samplesjday are processed? 

Are voltage control devices used on the 
major instrumentation? 

Are contamination-free areas provided for 
trace level analytical work? 

Are exhaust hoods provided to allow 
contamination-free work with volatile 
materials? 

Is the air flow in the hoods checked and 
recorded? At what frequency? 

Are chemical waste disposal policies and 
procedures well defined and followed by the 
pesticide/PCB staff? 

Who is responsible for waste disposal? 

What type of water is used for preparation 
of standards and method blanks? 

Can the pesticide/PCB supervisor document that 
the water used for standards and blanks 
is free of contaminants? 

Is the analytical balance located away from 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

------d-Fa-ft-s-and-F-apid-tempera.ture-changes?--------Yes No--===-------

• M90AD112.AD4 
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Is the balance checked routinely with an 
appropriate range of weights? 
At what frequency? 
Are the results recorded in a logbook? 

Has the balance been calibrated within one 
year by a certified technician? 

Are pH meters operational and maintained? 

Are solvent and reagent storage cabinets 
separated from the sample handling area? 

Are the solvent storage cabinets properly 
vented to prevent possible contamination? 

Is the SOP for glassware washing posted at 
each cleaning station? 

Are the SOPs for glassware cleaning adequate 
for the particular analysis? 

Extraction/Sample Preparation Laboratory: 

Does the lab have adequate space for extraction, 
concentration, and sample cleanup (GPC, 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

column chromatography)? Yes No 

Does the lab have adequate equipment (LLEs, 
sonicators, concentrators, GPC) to handle 
the number of project samples? Yes No 

Is there adequate ventilation and hood space 
to handle the number of project samples? Yes No 

Comments: 

M90A0112.A04 

• 

• 
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6.0 STANDARDS and REAGENTS 

What grade of reagent is used for preparation 
of standards and samples? 

------------~A~r~e_P-rimary standards certified and 
traceable to NBS (NIST) standards? 

List sources of standards (vendor, traceability): 

Yes No 

Are stock standards purchased or prepared from neat compounds? 

• 

• 

How often are fresh standards prepared? 
[Investigate] 

Are logbooks maintained for the preparation 
of all standards (calibration, internal 
standards, spiking solutions, surrogates)? 

Do logbooks contain sufficient information to 
recreate the standard? 

Are working standards properly labeled 
with concentration, preparation date, 
and identity of person preparing the 
standard? 

Are standards stored properly (kept 
in proper containers, with correct 
preservatives and storage temperatures? 

Are standards stored separately from 
samples and sample extracts? 

Can each working standard be traced to 
the initial primary standard? 

Are all expired material removed from active 
use and disposed of properly? 

How is this documented? 

M90AD 112.AD4 
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Yes No 

Yes No 
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Are all respective manufacturer's lot numbers 
recorded with the preparation information? 

Are certificates of traceability available 
for standards? 

Do these certificates indicate who made the 
standards and how they were verified, or is 
this information available? 

Are standards verified to ensure that they 
were correctly made prior to use? 
Is this documented? 

Are analytical reagents dated upon receipt? 

Are reagent inventories maintained on a 
first-in, first-out basis? 

Are analytical reagents analyzed before use? 

Are standard and surrogate concentrations 
verified before use? 

How are they verified? 

Comments: 

M90AD112-AD4 
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Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

• Yes No 
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7.0 SAMPLE PREPARATION 

Are the proper extraction/sample handling 
methods being used? Water: 

Does the lab use low and medium level 
extraction and analysis procedures? 
If not, how does the lab handle detector 
saturation? 

Soil: 

Are samples prepared in a contamination-free 
area? 

What types of extraction equipment are used for: 
1) Water: 

Yes 
Yes 

Yes 

Yes 

No 
No 

No 

No 

a) Separatory funnel? ~r~N~o~t~C~L~P~l ______________________ __ 
b) Continuous extraction? 

2) Solids: 
a) Sonicator? 
b) Soxhlet? 

What types of concentration equipment are used (K-D)? 

What cleanup procedures are used? GPC? Florisil? Sulfur cleanup? 

Is GPC cleanup used for soil samples? Yes No 

Are GPC recovery checks performed? Yes No 

Are control charts prepared and monitored? Yes No 

What type of GPC equipment is used? 

What material is used for sulfur cleanup? 

What surrogates are used? [TCMX, DCBJ 

M90AD112.A04 
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Are there bound record logs of the sample 
preparations, extractions, and cleanup? 

Is the format of the record log consistent 
and with sufficient information on each 
sample for the preparation? 

Is there adequate ventilation and hood space 
in the extraction laboratory? 

Where are percent moisture determinations 
performed? 

How is percent moisture data conveyed to 
analytical group? 

Are oven temperatures monitored and documented? 

Are thermometers calibrated and certified? 

.Are thermometer calibration records maintained? 

Comments: 

M9QAD112.AD4 
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Yes No 

Yes No 
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Yes No 
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8.0 INSTRUMENTATION 

GC/MS system 

Manufacturer: 
Model: 
Age: 
Data system: 
Spectra Library/revision: 
What analytical method is set up? 
What columns are installed? 

GC/MS system 

Manufacturer: 
Model: 
Age: 
Data system: 
Spectra Library/revision: 
What analytical method is set 
What columns are installed? 

Gas Chromatograph system 

up? 

[With CLP 3/90 megabore column: 
problems] 

Manufacturer: 
Model: 
Age: 
Data system: 
What analytical method is set up? 
What columns are installed? 
What detectors are installed? 

Gas Chromatograph system 

[With CLP 3/90 megabore column: 
problems] 

Manufacturer: 
Model: 
Age: 
Data system: 
What analytical method is set up? 
What columns are installed? 
What detectors are installed? 

M9CAD112.AD4 
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• inquire about shifting RT 

inquire about shifting RT 
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Gas Chromatograph system 

[With CLP 3/90 megabore column: 
problems] 

inquire about shifting RT 

Manufacturer: 
Model: 
Age: 
Data system: 
What analytical method is set up? 
What columns are installed? 
What detectors are installed? 

Are manufacturer's operating manuals readily 
available to the operator? 

Is service maintenance by contract? 
If yes, how often is it performed? 

Are extensive in-house replacement parts 
available? 

Yes No 

Yes No 

Yes No 

Is preventive maintenance scheduled? Yes No 
(Inspect against log book] 

Are logbooks maintained documenting the 
preventive maintenance, changes, or repairs 
made to the instrument? Yes No 

Is maintenance performed by an outside 
service vendor documented in a permanent 
service record maintained in a logbook? Yes No 

Does information in the maintenance log include: 
who performed service, service date, reason for 
service, service performed, documentation that 
corrective action fixed problem, and approximate 
duration of instrument downtime? Yes No 

Is the instrument properly vented or are 
the appropriate traps in place? Yes No 

Is raw data being archived and documented 
_______ pr_op_er_ly_? _________________________ Yes--===---No-------

What media is used for archiving? • M90A0112.AD4 
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How long is archived data maintained? 

Are in-house quality control charts 
maintained and available for inspection? 

Is the GC/MS system hardware tuned against 
FC-43 or similar compound (specify)? 
At what frequency? 

What indicators are used to determine 
when this needs to be done? 

How and where is tune documented? 

Are there bound instrument run logs using 
a consistent format? 
Are instrument logs maintained? 

Comments: 

M9QAD112.AD4 

Yes 

Yes 

Yes 
Yes 

No 

No 

No 
No 

• 

• 

• 
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9.0 METHODOLOGY 

What are the analytical methods based on? (give references) 

------------wnat are tne aeviafions t~tne referenced me~hoa-and-how are 
they documented? 

• 

• 

How are anomalies in the analysis tracked 
and documented to the final reports? 
Who is notified? 

Are QC criteria (blanks, RT windows, cal.· cks) 
met before samples are analyzed? 
How are QC outliers handled? 

Yes 

What is the basis for evaluating the need for reanalysis 
(Chromatography, RT, saturation, surrogate)? 

Are autosamplers used for unattended (overnight) 

No 

analysis? Yes No 

If so, what actions are taken if QC criteria 
(blanks, RT, calibration checks) are not met? 

Are injection amounts the same for standards 
and samples? 

Are retention windows established for 
all compounds? 

How often are retention times recalculated? 

M90AD112.AD4 

Yes No 

Yes No 
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Can analysts verify proper instrument performance 
(calibration, continuing calibration, surrogate 
recovery, spike recovery, blanks, as appropriate) 
during analysis at the time of the audit? Yes No 

Are LCS samples analyzed? Yes No 

What are frequency and acceptance criteria? 

Comments: 

M90AD112.AD4 

• 

• 

• 
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10.0 CALIBRATION 

Are criteria for GC/MS tuning with DFTPP met as 
specified in the SOP, or are exceptions permitted 
under special circumstances? Yes No 
How and where is this documented? 

What are the calibration procedures? (Method/Procedure/Frequency) 

What is the frequency of continuing calibration · 
standards? 

What is the frequency of method blanks? 
[1/20 samples, ~CRQL] 

What is frequency of sulfur cleanup blank? 
[as needed, ~CRQL] 

What is frequency of instrument run blank? 

Is a calibration blank analyzed following the 
calibration standard? 

Are the calibration procedures required by 
the method being followed by the analyst? 

Is one of the calibration standards at or 
near the CRDL? 

Are limits of detection determined and 
reported properly? Frequency? 

Does the calibration range reflect those 
concentrations in samples and the linear 
range of the instrument? 

When tune, calibration standards, or blanks 
do not meet criteria, what corrective actions 
are taken and how is it documented? 

When are GC[MS confirmations ge~LQrm~d? 

M9QAD112.AD4 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 
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Where are GC/MS confirmations performed? 

Are strict QC procedures followed? 

Describe: 

Comments: 

M90AD112.AD4 

• 
Yes No 

• 

• 
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11. DATA HANDLING 

Are bench sheets accurate and well organized? 

Are calculations for sample results 
documented in the lab SOPs? 

Yes No 

Yes No 

What percentage of results and calculations are reviewed by: 
analyst -
supervisor -
QA officer -
data reporting -

Are all data and records retained for the 
required amount of time? 

Are QC data (e.g., MS/MSD, duplicate, 
surrogate) accessible for all analytical 
results? 

Are control charts prepared and maintained? 

Are corrective actions taken and documented 
when analytical results fail to meet 
QC criteria? 

Do supervisory personnel review all data 
and QC results? 

Are the instrument runs recorded in a bound 
log book, with date, time, analysts 
initials, in sequence)? 

Are data calculations for sample results 
documented? 

Are calibrations maintained in a log 
book for each instrument? 

Comments: 

M9QA0112.AD4 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 
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12.0 DATA REDUCTION 

Is data reduction covered in the method SOP? 

What software packages are used in data 
reduction? 

Has the software been validated? 

Yes 

Yes 

Is laboratory instrument and data processing software 

No 

No 

routinely updated? Yes No 

Comments: 

M90AD112.AD4 

• 

• 

• 
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13.0 REPORT GENERATION 

Is report generating software included in 
data reduction software? Yes No 

______________ I_f ___ s_o~, __ f_o_r __ what instruments a~n~d~m~e~t=h~o==d=s~?~~====~~======~~~=------------

• 

• 

For all analysis which do not include computerized data 
reduction/reporting, how are data verified? 

How is data transferred to report production group? 

Have report generating software packages been 
independently verified? 

How are final reports proofed against 
input data? 

Who signs the final reports? 
Analyst? 
QC reviewer? 
Group supervisor? 

Comments: 

-----------------------------------------

M90AD112.AD4 

Yes 

Yes 
Yes 
Yes 

No 

No 
No 
No 
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14.0 QUALITY ASSURANCE 

Is there an internal audit program for 
the pesticide/PCB group? 

If so, what is the frequency? 

What topics are covered? 

Are corrective actions implemented and 
documented? 

Does the pesticidefPCB lab participate 
external audit programs? 
Which ones? [CLP round robin] 

Are results available for review? 

Are blind PE samples used to verify the 
methodology and laboratory ability? 

comments: 

M90AD112.A04 

• 
Yes No 

Yes No 

in 
Yes No 

Yes No 

Yes No • 

• 



• 
---------------------------------------INORGANICS 

• 

Laboratory 

Date Surveyed 

--------------···-------~ 

• M9QA0112.A05 
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2.0 ORGANIZATION AND PERSONNEL 

Inorganics Supervisor 

Name: 
Experience: (3 years minimum) 

Support staff 

ICP Spectroscopist 
Name: 
Experience: 

Flameless AA Spectroscopist 
Name: 
Experience: 

Flame and Cold Vapor Spectroscopist 
Name: 
Experience: 

Metals/Cyanide Preparation Specialist 
Name: 
Experience: 

Do personnel assigned to this project have the 
appropriate educational background to accomplish 
the objectives of the program? Yes 

Does the staff have a copy of the facility's 
Quality Assurance Manual (QAM)? 

Do the analytical supervisors have their 
groups follow the QAM? 

Is the inorganics group adequately staffed to 
meet project commitments in a timely manner? 

Was the inorganics supervisor available during 
the audit? 

If not, was the substitute during the audit 
familiar with this specific project? 

How is the analyst trained/certified for 
inorganic analysis? 

Comments: 

M9QA0112.AD5 

Yes 

Yes 

Yes 

Yes 

Yes 

• 

• 
No 

No 

No 

No 

No 

No 

• 
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3.0 LABORATORY DOCUMENTATION 

Standard Operating Procedures (SOPs) 

Are copies of the appropriate inorganic SOPs 
_______ a_v_a_ilable to the analyst? ______________ _ 

Are there SOPs for: 

CLP SOW for inorganics 
Sample preparation 
Data Reporting 
Staff training 
Analyst certification 
Reagents, standards handling 
Records, logs (lab documentation) 
Preventive maintenance 
Glassware cleaning 
Data report review 
Data archives 

• Do the analytical SOPs include: 

Equipment and materials 
Step by step sequence of analysis 
Calibration procedures 
Data reduction procedures 
Quality control procedures 
Acceptance criteria for quality control 
Corrective action to QC outliers 
sample handling 
Proper recording of data 
Instrument maintenance 

Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

No 

No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 

No 
No 
No 
No 
No 
No 
No 
No 
No 
No 

Are deviations to the laboratory SOPs documented? Yes No 

• 

If so, how? 

Are hardbound logbooks in use? 

Did everyone who made entries in the logbook 
sign and initial the first page? 

Is all information in the logbooks up-to-date? 

M90AD112.AD5 

Yes No 

Yes No 

Yes No 
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Are logbooks available for: 
standards & reagents -
sample preparation -
analysis run logs -
instrument maintenance -
cyanide - distillation -

Do the analysts record bench data in a 
neat and accurate manner? 

Has the inorganics supervisor of the analyst 
maintaining the notebook/bench sheet 
personally reviewed the documentation 
periodically? 

Is this reviewed documented and how? 

Comments: 

M90A0112.ADS 

Yes 
Yes 
Yes 
Yes 
Yes 

Yes 

Yes 

Yes 

No 
No 
No 
No 
No 

No 

No 

• 

• 

• 
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4.0 SAMPLE RECEIPT AND STORAGE 

Is an internal chain of custody used to 
document transfer of samplesjdigestatesj 
distillates to the inorganics group? Yes No 

~re samples properly storea-untfl analysis? Yes No 

Are samples and standards kept separately? Yes No 

Is adequate storage for inorganic extracts/ 
digestates/distillates provided, including 
cold storage? Yes No 

Is the temperature of the refrigerator/freezer 
recorded daily? Yes No 

Are thermometers used for monitoring refrigerated 
extracts traceable to NBS or certified? Yes No 

Are temperature excursions noted and appropriate 
actions taken when required? Yes 

Is a system in place to ensure proper transmittal 
of QAPP-specified elements (analyte list, detection 
limits, QC, deliverables) to the analysts? Yes 
Describe. 

Does the analyst verify acid/base preservation 
of samples when indicated? How is it done? 

Comments: 

M90AD112.AD5 

Yes 

No 

No 

No 
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5.0 GENERAL INORGANICS FACILITIES 

Give special attention to the overall appearance of organization 
and neatness, the proper maintenance of facilities and 
instrumentation, and the general adequacy of the facilities ·to 
accomplish the work. 

Is the inorganic laboratory maintained in 
a clean and organized manner? 

Does the laboratory appear to have adequate 
space for the analysts and instruments? 

Does the inorganic laboratory appear to 
have the capacity to handle the project 
samples? 

How many samplesjday are processed? 

Are voltage control devices used on the 
major instrumentation? 

Are contamination-free areas provided for 
trace level analytical work? 

Are exhaust hoods provided to allow 
work with acid fumes? 

Is the air flow in the hoods checked and 
recorded? At what frequency? 

Are chemical waste disposal policies and 
procedures well defined and followed by the 
inorganic staff? 

Who is responsible for waste disposal? 

What type of water is used for preparation 
of standards and method blanks? 

Can the inorganic supervisor document that 
the water used for standards and blanks 
1s free of contaminants? 

Is the analytical balance located away from 
drafts and rapid temperature changes? 

M90AD112.AD5 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

• 

• 

• 
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Is the balance checked routinely with an 
appropriate range of weights? 
At what frequency? 
Are the results recorded in a logbook? 

Has the balance been calibrat-ed within one 
year by a certified technician? 

Are pH meters operational and maintained? 

Are acid/base storage cabinets 
separated from the sample handling area? 

Is the SOP for glassware washing posted at 
each cleaning station? 

Are the SOPs for glassware cleaning adequate 
for the particular analysis? 

Extraction/Sample Preparation Laboratory 

Does the laboratory have adequate space for 
distillation, digestion, and concentration? 

Is adequate equipment available? 

Is there adequate ventilation and hood space? 

Comments: 

M90AD112.A05 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 
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6.0 STANDARDS and REAGENTS 

What grade of reagent is used for preparation 
of standards and samples? 

Are primary standards certified and 
traceable to NBS (NIST) standards? Yes No 

List sources of standards and reagents(vendor, traceability): 

Are stock standards and reagents purchased or prepared from neat 
compounds? 

How often are fresh standards prepared? 
[Investigate] 

Are logbooks maintained for the preparation 
of all standards (calibration, verification, 
and laboratory control standards, spiking 
solutions, reagents)? 

Are working standards and reagents properly 
labeled with concentration, preparation date, 
and identity of person preparing them? 

Are standards stored properly (kept in proper 
containers, with correct preservatives and 
storage temperatures? 

Are standards stored separately from 
samples and sample extracts? 

Do logbooks contain sufficient information to 
recreate all standards (MS, rev, CCV, etc.)? 

Can each working standard be traced to 
the initial primary standards and reagents? 

Are all expired material removed from active 
use and disposed of properly? 

How is this documented? 

M90AD112.AD5 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

• 

• 

• 
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Are all respective manufacturer's lot numbers 
recorded with the preparation information? 

Are certificates of traceability available 
for standards? 

D~fnese certir1cates indicate who made the 
standards and how they were verified, or is 
this information available? 

Are standards verified to ensure that they 
were correctly made prior to use? 
Is this documented? 

Are analytical reagents dated upon receipt? 

Are reagent inventories maintained on a 
first-in, first-out basis? 

Are analytical reagents analyzed before use? 
(Inquire about acids) 

Are standards on-hand for additional compounds 
required for OU9? [Mo,Sn,Bi,Li,lanthanides) 

Comments: 

M90AD112.AD5 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 
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7.0 SAMPLE PREPARATION 

Are the proper digestion/distillation/sample 
handling methods being used? 

Are digestion/distillation procedures based on 
the referenced method documents? 

Are samples prepared in a contamination-free 
area? 

Are preparation blanks prepared and at 
what frequency? 

Are there bound record logs of the sample 
preparations, distillations, digestions? 

Is the format of the record log consistent 
and with sufficient information on each 
sample for the preparation? 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Where are percent moisture determinations performed? 

How is % moisture information transferred to the analyst? 

Are oven temperatures monitored and documented? Yes 

Are thermometers calibrated and certified? Yes 

Are thermometer calibration records maintained? Yes 

Comments: 

M9QAD112.AD5 

• 
No 

No 

No 

No 

No 

No 

• 
No 

No 

No 

• 
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8.0 INSTRUMENTATION 

ICP System 

Manufacturer: 
Model: 

----------·sequenfial--or simureaneo~u~s·=---------------------------
Age: 
Data system: 

ICP System 

Manufacturer: 
Model: 
Sequential or simultaneous: 
Age: 
Data system: 

Atomic Absorption System (Flame} 

Manufacturer: 

• Model: 
Age: 
Data system: 

Atomic Absorption System (Furnace) 

Manufacturer: 
Model: 
Age: 
Data system: 

Flameless System (Cold Vapor) 

Manufacturer: 
Model: 
Age: 
Data system: 

Spectrophotometer {Cyanide) 

Manufacturer: 
Model: 
Age: 
Data system: 

• M9QA0112.A05 
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Are manufacturer's operating manuals readily 
available to the operator? 

Is service maintenance by contract? 
If yes, how often is it performed? 

Are extensive in-house replacement parts 
available? 

Is preventive maintenance scheduled? 

Are logbooks maintained documenting the 
preventive maintenance, changes, or repairs 
made to the instrument? 
(Inspect against logbook] 

Is maintenance performed by an outside 
service vendor documented in a permanent 
service record maintained in a logbook? 

Does information in the maintenance log include: 
who performed service, date, reason for service, 
service performed, documentation that corrective 
action fixed problem, and approximate duration of 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

instrument downtime? Yes 

Is the instrument properly vented or are 
the appropriate collection bottles in place? 

Is raw data being archived and documented 
properly? 
What media is used for archiving? 
How long is archived data maintained? 

Are in-house quality control charts 
maintained and available for inspection? 

Is the argon supply reliable? 
What purity of argon is used? 

Are there bound instrument run logs using a 
consistent format? 

Are instrument run logs maintained? 

M9QAD112.ADS 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

• 
No 

No 

No 

No 

No 

No 

• 
No 

No 

No 

No 

No 

No 

No 

• 
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Comments: 

M90AD112.AD5 
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9.0 METHODOLOGY 

What are the analytical methods based on? (give references) 

Is the laboratory prepared to analyzed additional 
required for OU9? (Mo,Sn,Bi,Li,lanthanides] Yes 

compounds 
No 

What are the deviations to the referenced method and how are 
they documented? 

How are anomalies in the analysis tracked 
and documented to the final reports? 
Who is notified? 

Are QC criteria (blanks, cal. cks) met before samples 
are analyzed? Yes 
How are QC outliers handled? 

What is the basis for evaluating the need for reanalysis 
(Saturation, outside calibration range, failed QC)? 

Are injection/aspiration amounts the same for standards 

No 

and samples? Yes No 

can ~nalysts verify proper instrument performance 
(calib~ation, continuing calibration, spike 
recovery: blanks, as appropriate) during analysis 
at the time of the audit? Yes No 

Are autosamplers used for unattended (overnight) 
analysis? Yes No 

If so, what actions are taken if QC criteria 
(blanks, calibration checks) are not met? 

comments: 

M90AD112.AD5 

• 

• 

• 
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10.0 CALIBRATION 

What are the calibration procedures? (Method/Procedure/Frequency) 

Wnat-is-tnefrequency of con1:inuing calTorafion ----
samples? ICV: 

CCV: 
CCB: 

Is a calibration blank analyzed following the 
calibration standard? Yes 

What is the frequency of initial/continuing blanks? 

[after every ICV, CCV; $CRDL] 

What is frequency of preparation blanks? 
[1/20; $CRDL] 

Are the calibration procedures required by 
the method being followed by the analyst? 

Is one of the calibration standards at or 
near the IDL? 

Are limits of detection determined and 
reported properly? Frequency? 

Does the calibration range reflect those 
concentrations in samples and the linear 
range of the instrument? 

When calibration standards, or blanks 
do not meet criteria, what corrective actions 
are taken and how is it documented? 

How often are LCS runs made? 

What is acceptance criteria? [85-115%] 

For ICP: 

Yes 

Yes 

Yes 

Yes 

No 

No 

No 

No 

No 

_______ Ar_e_int_e.r:.f_e_r_eJJC_e _ _s:l)eG_k _sStmp_Le..s_r_un_r_e_gJ.ll.ar_ly~? __ ---'ie_s ______ No 
At what frequency? • M90AD112.AD5 
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[begjend of 8 hr shift] 

How are the following interferences compensated? 
.spectral overlap? 
Spectral background? 

Are interference corrections made automatically 
by the data system? 

For AA: 
Is background correction automatically done? 

Yes 

Yes 

What is actions are taken if sample interference levels 
are higher than Interference check sample levels? 

For cyanide: 
Is background absorbance correction done 
automatically? 

Comments: 

M90A0112.AD5 

Yes 

• 

No 

No 

No 

• 

• 
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11. DATA HANDLING 

Are bench sheets accurate and well organized? 

Are calculations for sample results 

Yes 

documented in the lab SOPs? Yes 

No 

No 
------------- --------------------------- ------

• 

• 

What percentage of results and calculations are reviewed by: 
analyst -
supervisor -
QA officer -
data reporting -

Are all data and records retained for the 
required amount of time? 

Are QC data (e.g., MS, LCS, standard addition, 
replicate) accessible for all analytical 
results? 

Are control charts prepared and maintained? 

Are corrective actions taken and documented 
when analytical results fail to meet 
QC criteria? 

Do supervisory personnel review the data 
and QC results? 

Are the instrument runs recorded in a bound 
log book, with date, time, analysts 
initials, in sequence)? 

Are data calculations for sample results 
documented? 

Are calibrations maintained in a log 
book for each instrument? 

Comments: 

M90AD112.AD5 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 
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12.0 DATA REDUCTION 

Is data reduction covered in the method SOP? 

What software packages are used in data 
reduction? 

Has the software been validated? 

Comments: 

M90AD112.AD5 

• 
Yes No 

Yes No 

• 

• 
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13.0 REPORT GENERATION 

.Is report generating software included in 
data reduction software? 

If so, for what instruments and methods? 

Yes No 

---------------

• 

• 

For all analysis which do not include computerized data 
reduction/reporting, how are data verified? 

How is data transferred to report production group? 

Have report generating software packages been 
independently verified? 

How are final reports proofed against 
input data? 

Are reports signed by either the analyst 
or QC reviewer? 

Comments: 

M90AD112.ADS 

Yes 

Yes 

No 

No 
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14.0 QUALITY ASSURANCE 

Is there an internal audit program for 
the inorganic group? 

If so, what is the frequency? 

What topics are covered? 

Are corrective actions implemented and 
documented? 

Does the inorganic lab participate in 
external audit programs? 
Which ones? [CLP round robin] 

Are results available for review? 

Are blind PE samples used to verify the 
methodology and analyst ability? 

Comments: 

M9QAD112.AD5 

• 
Yes No 

Yes No 

Yes No 

Yes No 

Yes No • 

• 



• 

• 
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Laboratory 
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2.0 ORGANIZATION AND PERSONNEL 

Explosives supervisor 

Name: 
Experience: (3 years minimum) 

Support staff 

Names: 

Experience: {1 year minimum) 

Do personnel assigned to this project have the 
appropriate educational background to accomplish 
the objectives of the program? Yes No 

Does the staff have a copy of the facility's 
Quality Assurance Manual (QAM)? 

Do the analytical supervisors have their 
groups follow the QAM? 

Is the explosives group adequately staffed to 
meet project commitments in a timely manner? 

Was the explosives supervisor available during 
the audit? 

If not, was the substitute during the audit 
famili~r with this specific project? 

How is the analyst trained/certified for 
explosives analysis? 

Comments: 

M90AD112.AD6 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

• 

• 

• 
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3.0 LABORATORY DOCUMENTATION 

Standard Operating Procedures {SOPs) 

Are copies of the appropriate explosive SOPs 
No available to the analyst? Yes 

~-------------------------------- ----------~==--------

Are there SOPs for: 

Explosives in soil {USATHAMA __ EPA __ ) 
Explosives in water {USATHAMA __ EPA __ ) 
Sample preparation 
Data Reporting 
Staff training 
Analyst certification 
Reagents, standards handling 
Records, logs {lab documentation) 
Preventive maintenance 
Glassware cleaning 
Data report review 
Data archives 

Do the analytical SOPs include: 

Equipment and materials 
Step by step sequence of analysis 
Calibration procedures 
Data reduction procedures 
Quality control procedures 
Acceptance criteria for quality control 
Corrective action to QC outliers 
Sample handling 
Proper recording of data 
Instrument maintenance 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 

No 
No 
No 
No 
No 
No 
No 
No 
No 
No 

Are deviations to the laboratory SOPs documented? Yes No 
If so, how? 

Are hardbound logbooks in use? Yes No 

Did everyone who made entries in the logbook sign 
and initial the first page? Yes No 

Is all information in the logbooks up-to-date? Yes No 

M90AD112.AD6 
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Are logbooks available for: 
standards & reagents -
sample preparation and extraction -
analysis run logs -
instrument maintenance -

Do the analysts record bench data in a 
neat and accurate manner? 

Has the explosives supervisor of the analyst 
maintaining the notebook/bench sheet 
personally reviewed the documentation 
periodically? 

Is this reviewed documented and how? 

Comments: 

M9QA0112.AD6 

Yes 
Yes 
Yes 
Yes 

Yes 

Yes 

Yes 

No 
No 
No 
No 

No 

No 

No 

• 

• 
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4.0 SAMPLE RECEIPT AND STORAGE 

Is an internal chain of custody used to 
document transfer of samples to explosives? 

Are samples properly stored until analysis? 
-------

Are samples and standards kept separately? 

Is a system in place to ensure proper transmittal 
of QAPP-specific elements (analyte list, detection 

Yes No 

Yes No 

Yes No 

limits, QC, and deliverables) to the analysts? Yes No 
Describe. 

Comments: 

• 

• M90AD112.AD6 
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5.0 GENERAL EXPLOSIVES FACILITIES 

Give special attention to the overall appearance of organization 
and neatness, the proper maintenance of facilities and 
instrumentation, and the general adequacy of the facilities to 
accomplish the work. 

Is the explosives laboratory maintained in a 
clean and organized manner? 

Does the laboratory appear to have adequate 
space for the analysts and instruments? 

Does the explosives laboratory appear to have 
the capacity to handle the project samples? 
How many samples/day are processed? 

Are voltage control devices used on the 
major instrumentation? 

Are contamination-free areas provided for 
trace level analytical work? 

Are exhaust hoods provided to allow 
contamination-free work with volatile 
materials? 

Is the air flow in the hoods checked and 
recorded? At what frequency? 

Are chemical waste disposal policies and 
procedures well defined and followed by the 
explosives staff? 

Who is responsible for waste disposal? 

What type of water is used for preparation 
of standards, method blanks, and dilutions? 

Can the explosives supervisor document that the 
water used for standards, samples, and 
blanks is free of contaminants? 

Is the analytical balance located away from 
drafts and rapid temperature changes? 

M90AD112.A06 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

• 

• 

• 
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Is the balance checked routinely with an 
appropriate range of weights? 
At what frequency? 
Are the results recorded in a logbook? 

Has the balance been calibrated within one 
------------~y~e~a-r--by a cert1flea-tecnnic-ian? -------

• 

• 

Are pH meters operational and maintained? 

Are solvent and reagent storage cabinets 
separated from the sample handling area? 

Are the solvent storage cabinets properly 
vented to prevent possible contamination? 

Is the SOP for glassware washing posted at 
each cleaning station? 

Are the SOPs for glassware cleaning adequate 
for the particular analysis? 

Comments: 

M9QAD112.AD6 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 
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6.0 STANDARDS and REAGENTS 

What grade of reagent is used for preparation 
of standards and samples? 

Are primary standards certified and 
traceable to NBS (NIST) standards? 

List sources of standards (vendor, traceability): 

Yes No 

Are stock standards purchased or prepared from neat compounds? 

How often are fresh standards prepared? 

Are logbooks maintained for the preparation 
of all standards (calibration, internal 
standards, spiking solutions, surrogates)? 

Do logbooks contain sufficient information to 
recreate the standard? 

Are working standards properly labeled 
with concentration, preparation date, 
and identity of person preparing the 
standard? 

Are standards stored properly (kept in 
proper containers, with correct preservatives 
and storage temperatures? 

Are standards stored separately from 
samples and sample extracts? 

Can each working standard be traced to 
the initial primary standard? 

Are all expired material removed from active 
use and disposed of properly? 

How is this documented? 

Are all respective manufacturer's lot numbers 
recorded with the preparation information? 

M90A0112.AD6 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

• 

• 

• 
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Are certificates of traceability available 
for standards? 

Do these certificates indicate who made the 
standards and how they were verified, or is 
this information available? 

Are standards verified to ensure that they 
were correctly made prior to use? 
Is this documented? 

Are analytical reagents dated upon receipt? 

Are reagent inventories maintained on a 
first-in, first-out basis? 

Are analytical reagents analyzed before use? 

Comments: 

M90A0112.AD6 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 
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7.0 SAMPLE PREPARATION 

Are the proper sample handling methods 
being used? Water: 

Soil: 

Does the lab use procedures for screening 

Yes 
Yes 

samples? Yes No 
If so, what procedures? 

Does the lab use low and medium level 

No 
No 

extraction and analysis procedures? Yes No 
If not, how does the lab handle detector 
saturation? 

Are samples prepared in a contamination-free 
area? Yes No 

Are surrogates added to samples? 

What surrogates are used? 

Are there bound record logs of the sample 
preparations and extractions? 

Is the format of the record log consistent 
and with sufficient information on each 
sample for the preparation? 

Yes No 

Yes No 

Yes No 

Where are percent moisture determinations made for soil/sediment 
samples? 

How is data transferred to analysis group? 

Are oven temperatures monitored and documented? Yes No 

Are thermometers calibrated and certified? Yes No 

Are thermometer calibration records maintained? Yes No 

Comments: 

M90AD112.AD6 
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8.0 INSTRUMENTATION 

Liquid Chromatograph system 

Manufacturer: 
Model: 
Age: 
Data system: 
What analytical method is set up? 
What columns are installed? 
What detectors are installed? 

Liquid Chromatograph system 

Manufacturer: 
Model: 
Age: 
Data system: 
What analytical method is set up? 
What columns are installed? 
What detectors are installed? 

Are manufacturer's operating manuals readily 
available to the operator? 

Is service maintenance by contract? 
If yes, how often is it performed? 

Are extensive in-house replacement parts 
available? 

Is preventive maintenance scheduled? 

Are logbooks maintained documenting the 
preventive maintenance, changes, or repairs 
made to the instrument? 

Is maintenance performed by an outside 
service vendor documented in a permanent 
service record maintained in a logbook? 

Does information in the maintenance log include: 
who performed service, date, reason for service, 
service performed, documentation that corrective 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

_______ act ion_f_ixed_pr_obl_em ,_and_appr_oximat_e_d_ur_a t i_on__Qi__ _____________ _ 
instrument downtime? Yes • No 
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Is the instrument properly vented or are 
the appropriate traps in place? 

Is raw data being archived and documented 
properly? 
What media is used for archiving? 
How long is archived data maintained? 

Are in-house quality control charts 
maintained and available for inspection? 

Are there bound instrument run logs using 
a consistent format? 

Are instrument log maintained? 

Comments: 

M9QA0112.AD6 

• 
Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

• 
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9.0 METHODOLOGY 

[HMX,RDX,NB,13DNB,135TNB,24DNT,26DNT,TNT,2A46DNT,Tetryl,PETN) 

What are the analytical methods based on? (give references) 

can all eleven required analytes be detected? 
can detection limits be met? 

Yes 
Yes 

No 
No 

What are the deviations to the referenced method and how are 
they documented? 

How are anomalies in the analysis tracked 
and documented to the final reports? 
Who is notified? 

Are QC criteria met before samples are analyzed? Yes 
How are QC outliers handled? 

What is the basis for evaluating the need for reanalysis 
(Chromatography, internal standard, saturation, surrogate)? 

Are autosamplers used for unattended (overnight) 

No 

analysis? Yes No 

If so, what actions are taken if QC criteria 
(blanks, calibration checks) are not met? 

Are injection volumes the same for standards 
and samples? 

Are retention windows established for 
all compounds? (col,cmpd specific] 

Yes 

Yes 

No 

No 

How often are retention times.~r~e~c~a~l~c~u~~l~a~t~e~d~?~·-------~----------------------------------

M90AD112.AD6 
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Can analysts verify proper instrument performance 
(calibration, continuing calibration, surrogate 
recovery, spike recovery, blanks, as appropriate) 
during analysis at the time of the audit? Yes No 

Comments: 

M9QA0112.AD6 
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10.0 CALIBRATION 

What are the calibration procedures? (Method/Procedure/Frequency) 
[5 pt. </=15% RSDJ 

What is the frequency of continuing calibration 
standards? 
[Prior to & 1/10; +j-25% pk. ht. of intial lOx TRL] 

Is a method blank analyzed following the 
calibration standard? 

Are the calibration procedures required by 
the method being followed by the analyst? 

Is one of the calibration standards at or 
near the CRDL? 

Are limits of detection determined and 
reported properly? Frequency? 

Does the calibration range reflect those 
concentrations in samples and the linear 
range of the instrument? 

When calibration standards or blanks 
do not meet criteria, what corrective actions 
are taken and how is it documented? 

frequency of method blank? 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

No 

No 

No 

No 

What is acceptance criteria? ~[_<~P~O~L~l ________________________________ __ 

Comments: 
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11. DATA HANDLING 

Are bench sheets accurate and well organized? 

Are calculations for sample results 
documented in the lab SOPs? 

Yes No-

Yes No 

What percentage of results and calculations are reviewed by: 
analyst -
supervisor -
QA officer -
data reporting -

Are all data and records retained for the 
required amount of time? 

Are QC data (e.g., MS/MSD, duplicate, 
surrogate} accessible for all analytical 
results? 

Are control charts prepared and maintained? 

Are corrective actions taken and documented 
when analytical results fail to meet 
QC criteria? 

Do supervisory personnel review the data 
and QC results? 

Are the instrument runs recorded in a bound 
log book, with date, time, analysts 
initials, in sequence}? 

Are data calculations for sample results 
documented? 

Are calibrations maintained in a log 
book for each instrument? 

Comments: 

M9QAD112.AD6 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

• 

• 

• 
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12.0 DATA REDUCTION 

Is data reduction covered in the method SOP? 

What software packages are used in data 

Has the software been validated? 

Comments: 

Yes 

Yes 

-------------------------------------

• M90AD112.AD6 

No 

No 
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13.0 REPORT GENERATION 

Is report generating software included in 
data reduction software? 

If so, for what instruments and methods? 

Yes No 

For all analysis which do not include computerized data 
reduction/reporting, how are data verified? 

How is data transferred to reporting group? 

Have report generating software packages been 
independently verified? 

How are final reports proofed against 
input data? 

Are reports signed by either the analyst 
or QC reviewer? 

Yes 

Yes 

Can EDTs be generated in accordance with QAPP requirements? 

Comments: 

M90AD112.AD6 

No 

No 

• 

• 
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14.0 QUALITY ASSURANCE 

Is there an internal audit program for 
the explosives group? 

______ ---=...,If____§Q_,~hat is the freguency? 

What topics are covered? 

Are corrective actions implemented and 
documented? 

Does the explosives lab participate in 
audit programs? 
Which ones? 

Are results available for review? 

Is laboratory approved by Army Corps of 

• Engineers? 

Are blind PE samples used to verify the 
methodology and analyst ability? 

Comments: 

• M90AD112.AD6 

Yes No 

Yes No 

external 
Yes No 

Yes No 

Yes No 

-
Yes No 
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---------------

This survey checklist applies to the following analyses: 

Anions (Cl, S04 , F, N03 /N02 ) 

Total Organic Carbon {TOC) 
Total Suspended Solids {TSS) 
Total Dissolved Solids {TDS) 
Nutrients (N,P) 
Ammonia 

Circle the appropriate analysis at the top of each page . 

M9QAD112.AD7 
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Anions/TOC/TSS/TDS/Nutrients/Ammonia 

2.0 ORGANIZATION AND PERSONNEL 

Group Supervisor 

Name: 
Experience: (3 years minimum) 

Support staff 

Name: 
Experience: 

Name: 
Experience: 

Do personnel assigned to this project have the 
appropriate educational background to accomplish 
the objectives of the program? Yes 

Does the staff have a copy of the facility's 
Quality Assurance Manual (QAM)? Yes 

Do the analytical supervisors have their 
groups follow the QAM? 

Is the group adequately staffed to 
meet project commitments in a timely manner? 

Was the supervisor available during 
the audit? 

Yes 

Yes 

Yes 

No 

No 

No 

No 

No 

If not, was the substitute during the audit 
familiar with this specific project? Yes __ No 

How is the analyst trained/certified for 
these analysis? 

Comments: 

M9QAD112.AD7 
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• 
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Anions/TOC/TSS/TDS/Nutrients/Ammonia 

3.0 LABORATORY DOCUMENTATION 

Standard Operating Procedures (SOPs} 

Are copies of the appropriate SOPs 
available to the analyst? 

Are there SOPs for: 

Analytical Methods 
Sample preparation 
Data Reporting 
Staff training 
Analyst certification 
Reagents, standards handling 
Records, logs (lab documentation} 
Preventive maintenance 
Glassware cleaning 
Data report review 
Data archives 

Do the analytical SOPs include: 

Equipment and materials 
Step by step sequence of analysis 
Calibration procedures 
Data reduction procedures 
Quality control procedures 
Acceptance criteria for quality control 
Corrective action to QC outliers 
Sample handling 
Proper recording of data 
Instrument maintenance 

Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

No 

No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 

No 
No 
No 
No 
No 
No 
No 
No 
No 
No 

Are deviations to the laboratory SOPs documented? Yes No 
If so, how? 

Are hardbound logbooks in use? 

Did everyone who made entries in the logbook 
sign and initial the first page? 

Yes No 

Yes No 

--------'rs-a-1-1-info:rmat-ion~in-t:he-l:ogbooks-up-t:o-da-'te-?- -Yes No------

• M90AD112.AD7 
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Are logbooks available for: 
standards & reagents -
sample preparation and extraction -
analysis run logs -
instrument maintenance -

Do the analysts record bench data in a 
neat and accurate manner? 

Has the group supervisor of the analyst 
maintaining the notebook/bench sheet 
personally reviewed the documentation 
periodically? 

Is this reviewed documented and how? 

Comments: 

M9QAD112.AD7 

Yes 
Yes 
Yes 
Yes 

Yes 

Yes 

Yes 

No 
No 
No 
No 

No 

No 

No 

• 

• 
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Anions/TOC/TSS/TDSfNutrients/Arnrnonia 

4.0 SAMPLE RECEIPT AND STORAGE 

Is an internal chain of custody used to 
--------~d=o~c=u=m==e~nt transfer of sample~fe~x~t=r~a~c~t~s=-----------

to the analytical group? 
----------------

Yes No 

• 

• 

Are samples properly stored until analysis? Yes No 

Are samples and standards kept separately? Yes No 

Is adequate storage for extracts 
provided, including cold storage? Yes No 

Is the temperature of the refrigerator/freezer 
recorded daily? Yes No 

Are thermometers used for monitoring refrigerated 
extracts traceable to NBS or certified? Yes No 

Are temperature excursions noted and appropriate 
actions taken when required? Yes 

Is a system in place to ensure proper transmittal 
of QAPP-specific elements (analyte list, detection 

No 

limits, QC, deliverables) to the analysts? Yes No 
Describe. 

Does the analyst verify acid/base preservation 
of samples when indicated? How is it done? 

Comments: 

M90AD112.AD7 

Yes No 

··' 
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Anions/TOC/TSS/TDSfNutrientsjAmmonia 

5.0 GENERAL WET CHEMISTRY FACILITIES 

Give special attention to the overall appearance of organization 
and neatness, the proper maintenance of facilities and 
instrumentation, and the general adequacy of the facilities to 
accomplish the work. 

Is the laboratory maintained in 
a clean and organized manner? 

Does the laboratory appear to have adequate 
space for the analysts and instruments? 

Does the laboratory appear to 
have the capacity to handle the project 
samples? 

How many samplesfday are processed? 

Are voltage control devices used on the 
major instrumentation? 

Are contamination-free areas provided for 
trace level analytical work? 

Are exhaust hoods provided to allow 
work with acid fumes and volatile solvents? 

Is the air flow in the hoods checked and 
recorded? At what frequency? 

Are chemical waste disposal policies and 
procedures well defined and followed by the 
staff? 

Who is responsible for waste disposal? 

What type of water is used for preparation 
of standards and method blanks? 

Can the supervisor document that 
the water used for standards and blanks 
is free of contaminants? 

M9QA0112.AD7 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

• 

• 

• 
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Is the analytical balance located away from 
drafts and rapid temperature changes? 

Is the balance checked routinely with an 
appropriate range of weights? 

______ At_what _fr_e_que_n~y:? 

• 

• 

Are the results recorded in a logbook? 

Has the balance been calibrated within one 
year by a certified technician? 

Are pH meters operational and maintained? 

Are acid/base storage cabinets 
separated from the sample handling area? 

Is the SOP for glassware washing posted at 
each cleaning station? 

Are the SOPs for glassware cleaning adequate 
for the particular analysis? 

Comments: 

M9QAD112.AD7 

Yes No 

Yes No 

------
Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 
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Anions/TOC/TSS/TDSfNutrientsjAmrnonia 

6.0 STANDARDS and REAGENTS 

What grade of reagent is used for preparation 
of standards and samples? 

Are primary standards certified and 
traceable to NBS (NIST) standards? Yes No 

List sources of standards and reagents(vendor, traceability): 

Are stock standards and reagents purchased or prepared from neat 
compounds? 

How often are fresh standards prepared? 

Are logbooks maintained for the preparation 
of all standards (calibration, verification, 
and laboratory control standards, spiking 
solutions, reagents)? 

Do logbooks contain sufficient information to 
recreate the standard? 

Are working standards and reagents properly 
labeled with concentration, preparation date, 
and identity of person preparing them? 

Are standards stored properly (kept in proper 
containers, with correct preservatives and 
storage temperatures? 

Are standards stored separately from 
samples and sample extracts? 

Can each working standard be traced to 
the initial primary standards and reagents? 

M90AD112.AD7 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

• 

• 
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Are all expired material removed from active 
use and disposed of properly? 
How is this documented? 

Yes No 

_______ Ar_e_all_r_esp_ec_t_iy_e_man.uf_ac_tJir_ex~l_o_t__I)y_mb_ers _________________ _ 

• 

• 

recorded with the preparation information? Yes No 

Are certificates of traceability available 
for standards? 

Do these certificates indicate who made the 
standards and how they were verified, or is 
this information available? 

Are standards verified to ensure that they 
were correctly made prior to use? 
Is this documented? 

Are analytical reagents dated upon receipt? 

Are reagent inventories maintained on a 
first-in, first-out basis? 

Are analytical reagents analyzed before use? 

Comments: 

M90AD 112.AD7 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 
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Anions/TOC/TSS/TDS/Nutrients/Amrnonia 

7.0 SAMPLE PREPARATION 

Are the proper sample handling methods 
being used? 

Are preparation procedures based on 
the referenced method documents? 

Water: 
Soil: 

Are samples prepared in a contamination-free 
area? 

Are preparation blanks prepared and at 
what frequency? 

Are there bound record logs of the sample 
preparations and extractions? 

Is the format of the record log consistent 
and with sufficient information on each 
sample for the preparation? 

Yes No 
Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Where are percent moisture determinations made on soil/sediment 
samples? 

Comments: 

M90AD112.AD7 
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Anions/TOC/TSS/TDS/NutrientsjAmmonia 

8.0 INSTRUMENTATION 

TOC Analyzer 

Manufacturer: 
Model: 
Age: 
Data system: 

Anion system 

Manufacturer: 
Model: 
Age: 
Data system: 
Which anions are measured? 

Other (specify) 

Manufacturer: 
Model: 
Age: 
Data system: 
For which analytes: 

Are manufacturer's operating manuals readily 
available to the operator? 

Is service maintenance by contract? 
If yes, how often is it performed? 

Are extensive in-house replacement parts 
available? 

Is preventive maintenance scheduled? 

Are logbooks maintained documenting the 
preventive maintenance, changes, or repairs 
made to the instrument? 

Is maintenance performed by an outside 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

service vendor documented in a permanent 
-------.s-ervice-record-ma-inta-ined-in-a--1-ogbook-?-------'Y-es----No-------
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Does information in the maintenance log include: 
who performed service, date, reason for service, 
service performed, documentation that corrective 
action fixed problem, and approximate duration of 
instrument downtime? Yes No 

Is the instrument properly vented or are 
the appropriate collection bottles in place? Yes No 

Is raw data being archived and documented 
properly? Yes No 
What media is used for archiving? 
How long is archived data maintained? 

Are in-house quality control charts 
maintained and available for inspection? Yes No 

Are there bound instrument run logs using 
a consistent format? Yes No 

Are instrument logs maintained? Yes No 

Comments: 

M9QAD112.AD7 
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Anions/TOC/TSS/TDS/Nutrients/Ammonia 

9.0 METHODOLOGY 

What are the analytical methods based on? (give references) 

What are the deviations to the referenced method and how are 
they documented? 

How are anomalies in the analysis tracked 
and documented to the final reports? 
Who is notified? 

Are QC criteria met before samples are analyzed? Yes 
How are QC outliers handled? 

What is the basis for evaluating the need for reanalysis 
(Saturation, outside calibration range, failed QC)? 

Are injection amounts the same for standards 

No 

and samples? Yes No 

Can analysts verify proper instrument performance 
(calibration, continuing calibration, spike 
recovery, blanks, as appropriate) during analysis 
at the time of the audit? Yes No 

What is frequency of replicate samples? 
[TOC:4 analyses/sample] 
[TSS/TDS:1/20l 

What is acceptance criteria? 
[TOC:</=20% RPDJ 
[TSS/TDS:</=20% RPDJ 

M90AD112.AD7 
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Comments: 
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Anions/TOC/TSS/TDSfNutrientsjAmmonia 

10.0 CALIBRATION 

What are the calibration procedures? (Method/Procedure/Frequency) 
[TOC:_dup reading w/in 25%1 
[Anions/nutrients/NHJ: 3 pt + blank, >0.9951 

What is the frequency of continuing calibration checks? 
TOC : [ 1 I 2 0 , + I -15% J 
Anionsjnutrients/NHJ: ~r~l~/~2~0~·~+~/_-~1~5~%~1~-------------------------

Is a calibration blank analyzed following the 
calibration standard? 

Are the calibration procedures required by 
the method being followed by the analyst? 

Is one of the calibration standards at or 
near the IDL? 

Are limits of detection determined and 
reported properly? Frequency? 

Does the calibration range reflect those 
concentrations in samples and the linear 
range of the instrument? 

When calibration standards, or blanks 
do not meet criteria, what corrective actions 
are taken and how is it documented? 

Are LCS samples analyzed? 
At what frequency? [Anions,nutrients/NHJ: 1/cal 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

What is acceptance criteria? ~r~v~e~n~d~o~r~s~p~e~c~l ________________________ __ 

What is frequency of method blanks? 
All: 1 20 

What is acceptance criteria? 
[All: <POLl 

M90A0112.A07 
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Comments: 

M90AD112.AD7 

• 

• 

• 



• 

• 

• 
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AnionsfTOCfTSS/TDS/NutrientsjAmrnonia 

11. DATA HANDLING 

Are bench sheets accurate and well organized? 

Are calculations for sample results 
documented in the lab SOPs? 

Yes No 

Yes No 

What percentage of results and calculations are reviewed by: 
analyst -
supervisor -
QA officer -
data reporting -

Are all data and records retained for the 
required amount of time? 

Are QC data (e.g., MS, LCS, standard addition, 
replicate) accessible for all analytical 
results? 

Are control charts prepared and maintained? 

Are corrective actions taken and documented 
when analytical results fail to meet 
QC criteria? 

Are computer programs validated before use? 

Do supervisory personnel review the data 
and QC results? 

Are the instrument runs recorded in a bound 
log book, with date, time, analysts 
initials, in sequence)? 

Are data calculations for sample results 
documented? 

Are calibrations maintained in a log 
book for each instrument? 

Comments: 

M90AD112.AD7 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

---~--
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Anions/TOC/TSS/TDS/Nutrients/Ammonia 

12.0 DATA REDUCTION 

Is data reduction covered in the method SOP? 

What software packages are used in data 
reduction? 

Has the software been validated? 

Comments: 

M9QAD112.AD7 

Yes No 

Yes No 

• 

• 

• 
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Anions/TOC/TSS/TDS/NutrientsjAmrnonia 

13.0 REPORT GENERATION 

Is report generating software included in 
______ data_r_eduction_s_of_t_war_e_? ________________ .'{es _____ :tio ________ _ 

• 

• 

If so, for what instruments and methods? 

For all analysis which do not include computerized data 
reduction/reporting, how are data verified? 

How is data transferred to reporting group? 

Have report generating software packages been 
independently verified? 

How are final reports proofed against 
input data? 

Are reports signed by either the analyst 
or QC reviewer? 

Comments: 

M90AD112.AD7 

Yes No 

Yes No 
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Anions/TOC/TSS/TDS/NutrientsjArnrnonia 

14.0 QUALITY ASSURANCE 

Is there an internal audit program for 
the analytical group? 

If so, what is the frequency? 

What topics are covered? 

Are corrective actions implemented and 
documented? 

Does the laboratory participate in 
external audit programs? 
Which ones? 

Are results available for review? 

Are blind PE samples used to verify the 
methodology and analyst ability? 

Comments: 

M9QAD112.AD7 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

• 

• 

• 



• 

• 
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2.0 ORGANIZATION AND PERSONNEL 

Radiochemical Laboratory Supervisor: 

Name: 
Experience: (3 years minimum) 

Sample Preparation Supervisor: 

Name: 
Experience: (1 year minimum) 

Support staff (Analysts, technicians) 

Names: 

Experience: 1 year minimum 

Do personnel assigned to this project have the 
appropriate educational background to accomplish 
the objectives of the program? Yes 

Does the staff have a copy of the facility's 

No 

Quality Assurance Manual (QAM)? Yes No 

Do the analytical supervisors have their 
groups follow the QAM? Yes No 

Is the radiochemical group adequately staffed to 
meet project commitments in a timely manner? Yes No 

Was the radiochemical supervisor available during 
the audit? Yes No 

If not, was the substitute during the audit 
familiar with this specific project? Yes No 

How is the analyst trained/certified for 
radiochemical analysis? 

Comments: 

M90AD112.AD8 

• 

• 

• 
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3.0 LABORATORY DOCUMENTATION 

Standard Operating Procedures (SOPs) 

Are copies of the appropriate radiochemical SOPs 
______ a:v.ailable_to_the_analy_s_t_? y_e_s _____ No 

• 

Are there SOPs for: 

Radiochemical methods of interest 
(Gamma,Pu,Th,U,tritium,srjY; 
Am-241 & Ra-226 (water)] 
Sample extraction/preparation 
Data Reporting 
Staff training 
Analyst certification 
Reagents, standards handling 
Records, logs (lab documentation) 
Preventive maintenance 
Glassware cleaning 
Data report review 
Data archival 

Do the analytical SOPs include: 

Equipment and materials 
Step by step sequence of analysis 
Calibration procedures 
Data reduction procedures 
Quality control procedures 
Acceptance criteria for quality control 
Corrective action to QC outliers 
Sample handling 
Proper recording of data 
Instrument maintenance 

Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

No 

No 
No 
No 
No 
No 
No 
No 
No 
No 
No 

No 
No 
No 
No 
No 
No 
No 
No 
No 
No 

Are deviations to the laboratory SOPs documented? Yes No 
If so, how? 

Are hardbound logbooks in use? 

Did everyone who made entries in the logbook 
sign and initial the first page? 

Yes No 

Yes No 

------r-s-a-1-l-informa t-i-on-i-n--the-1-ogbooks-up-to-da-te-?'---'Yes----N o-------

• M90AD112.AD8 
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Are logbooks available for: 
standards & reagents -
sample preparation and extraction -
analysis run logs -
instrument maintenance -

Do the analysts record bench data in a 
neat and accurate manner? 

Has the radiochemical supervisor of the analyst 
maintaining the notebook/bench sheet 
personally reviewed the documentation 
periodically? 

Is this reviewed documented and how? 

Comments: 

M9QA0112.AD8 

Yes 
Yes 
Yes 
Yes 

Yes 

Yes 

Yes 

No 
No 
No 
No 

No 

No 

No 

• 

• 

• 



• 

• 

• 
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4.0 SAMPLE RECEIPT AND STORAGE 

Is an internal chain of custody used to 
document transfer of samples/extracts to the 
radiochemical group? 

----------

Yes No 

Are samples properly stored until analysis? Yes No 

Are samples and standards kept separately? Yes No 

Is adequate storage for radiochemical extracts 
provided, including cold storage? Yes No 

Is the temperature of the refrigerator/freezer 
recorded daily? (if applicable) Yes No 

Are thermometers used for monitoring refrigerated 
extracts traceable to NBS or certified? Yes No 

Are temperature excursions noted and appropriate 
actions taken when required? Yes No 

Is a system in place to ensure proper 
transmittal of QAPP-specific elements (analyte 
list, detection limits, QC, and deliverables) to 
the analysts? Yes 
Describe. 

Does the analyst verify acid preservation of 
samples when indicated? How is it done? 

Comments: 

M9QAD112.AD8 

Yes 

No 

No 
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5.0 GENERAL RADIOCHEMICAL FACILITIES 

Give special attention to the overall organization and neatness, 
the proper maintenance of facilities and instrumentation, and the 
general adequacy of the facilities to accomplish the work. 

Is the radiochemical laboratory maintained 
in a clean and organized manner? 

Does the laboratory appear to have adequate 
space for the analysts and instruments? 

Does the radiochemical laboratory appear to 
have the capacity to handle the project 
samples? 

Yes 

Yes 

Yes 

No 

No 

No 

How many samples/day are processed, 
samples) for: 

including prep time and QC 

Gamma spectrometry 
Tritium 
Sr-90/Y-90 
Isotopic Uranium 
Isotopic Plutonium 
Isotopic Thorium 

Are voltage control devices used on the 
major instrumentation? 

Are there adequate warnings of radiation 
hazards, if necessary? 

Are the instruments shielded to decrease 
radiation background to a minimum? 

What types of shielding are in use? 

Are contamination-free areas provided for 
trace level analytical work? 

Are exhaust hoods provided ventilated through 
filters to collect radioactive or toxic 
particles? [ck. drying/grinding] 

M9QAD112.AD8 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

• 

• 

• 



• 

• 
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Is the air flow in the hoods checked and 
recorded? At what frequency? 

Are chemical waste disposal policies and 
procedures well defined and followed by the 
r.ad i_o_chemica l_s_t_a ff_?~--

Who is responsible for waste disposal? 

What type of water is used for preparation 
of standards and method blanks? 

can the radiochemical supervisor document that 
the water used for standards and blanks 
is free of contaminants? 

Is the ~nalytical balance located away from 
drafts and rapid temperature changes? 

Is the balance checked routinely with an 
appropriate range of weights? 
At what frequency? 
Are the results recorded in a logbook? 

Has the balance been calibrated within one 
year by a certified technician? 

Are pH meters operational and maintained? 

Are solvent and reagent storage cabinets 
separated from the sample handling area? 

Are the solvent storage cabinets properly 
vented to prevent possible contamination? 

Is the SOP for glassware washing posted at 
each cleaning station? 

Are the SOPs for glassware cleaning adequate 
for the particular analysis? 

Is dedicated glassware used for high level 
radioactive samples? 

Is the radiochemical laboratory secure? 

M90AD112.A08 

Yes No 

Y ~_s ______ tiQ ----~---

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 



survey Checklist - Radiological 
Revision 1 
September 2, 1992 

.Page 7 of 31 

Comments: 

M90AD112.AD8 

• 

• 

• 
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6.0 STANDARDS and REAGENTS 

What grade of reagent is used for preparation 
of standards and samples? 

--------Are-primar_y_standards_cer_tif.ied_and _________________ _ 

• 

traceable to NBS (NIST) standards? 

List sources of standards (vendor, traceability): 

How often are fresh standards prepared? 

Are logbooks maintained for the preparation 
of all standards (calibration, internal 
standards, spiking solutions)? 

Do logbooks contain sufficient information to 
recreate the standard? 

Are working standards properly labeled 
with concentration, preparation date, 
and identity of person preparing the 
standard? 

Are standards stored properly (kept 
in proper containers, with correct 
preservatives and storage temperatures)? 

Are standards stored separately from 
samples and sample extracts? 

Can each working standard be traced to 
the initial primary standard? 

Are all expired material removed from active 
use and disposed of properly? 
How is this documented? 

Are all respective manufacturer's lot numbers 
recorded with the preparation information? 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Are certificates of traceability available 
------for-standards-?--------------------Yes----No-------

• M90AD112.AD8 
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Do these certificates indicate who made the 
standards and how they were verified, or is 
this information available? 

Are standards verified to ensure that they 
were correctly made prior to use? 
Is this documented? 

Are analytical reagents dated upon receipt? 

Are reagent inventories maintained on a 
first-in, first-out basis? 

Are analytical reagents analyzed before use? 

Comments: 

M9QAD112.AD8 

• 
Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

• 

• 



• 

• 

• 
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7.0 SAMPLE PREPARATION 

Are the proper extractionjsample handling 
methods being used? Water: 

Are high level and low level samples 
prepared separately? 

Soil: 

Are samples prepared in a contamination-free 
area? 

Are there bound record logs of the sample 
preparations? 

Is the format of the record log consistent 
and with sufficient information on each 
sample for preparation and extraction? 

Are deviations to preparation methods 
adequately documented? 

Are tracer compounds or recovery standards 
added during sample preparation to monitor 
extraction efficiency? 
For which analyses: 

Comments: 

M90AD112.AD8 

Yes 
Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 
No 

No 

No 

No 

No 

No 

No 
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8.0 INSTRUMENTATION 

A. Alpha Spectrometry: [Pu-238,239/240; U-234,235,238; 
Th-228,230,232; Th-227 (Ac-227), 
Ra-226(water); Am-241 (water)] 

Instrumentation: 

Make and model: 

Age of instrument: 

Which analyses performed: 

Can required detection limits be met? 
[1 pCi/L, 1 pCi/g (0.6 Uranium) 

Are manufacturer's operating manuals readily 
available to the operator? 

Is service maintenance by contract? 
If yes, how often is it performed? 

Are extensive in-house replacement parts 

Yes 

Yes 

Yes 

No 

No 

No 

available? Yes No 

Is preventive maintenance scheduled? Yes No 

Are logbooks maintained documenting the 
preventive maintenance, changes, or repairs 
made to the instrument? Yes No 

Is maintenance performed by an outside 
service vendor documented in a permanent 
service record maintained in a logbook? Yes No 

Does information in the maintenance log include: 
who performed service, service date, reason for 
service, service performed, documentation that 
corrective action fixed problem, and approximate 
duration of instrument downtime? Yes No 

Is the instrument location consistent with 
temperature and humidity requirements? Yes No 

M90AD112.AD8 

• 

• 

• 
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Is raw data being archived and documented 
properly? 
What media is used for archiving? 
How long is archived data maintained? 

Yes No 

_______ What_ar_e_the_analy-tical-methods-based-on-?-(-g-i-ve--Fe-ferences)-- ---------

• 

Can Th-227 be done by alpha spec for the necessary 
detection limit of Ac-227? Yes No 

What are the deviations to the referenced method and how are they 
documented? 

How are anomalies in the analysis tracked and documented to the 
final reports? Who is notified? 

Are QC criteria met before samples are analyzed? Yes 
How are QC outliers handled? 

No 

What is the basis for evaluating the need for reanalysis 
(recovery)? 

Can analysts verify proper 
performance (source check, 
blanks) during analysis at 
the survey? 

instrument 
spike recovery, 

the time of 

Are there bound instrument run logs using 
consistent format (with date, times, sequence, 
analysts-initials)? 

Are calibration maintained in log book for 
each instrument? 

Calibration 

Yes No 

Yes No 

Yes No 

[Verify check source and background check frequency and duration] 

Are check sources analyzed? Yes No 
How often? Cdaily,each detector] 

------What-is--the durat-ion of che-ck source analysis? 

• M90AD112.AD8 
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What is the laboratory acceptance criteria? 
[+/-3xSD @ 5 MeV] 
What corrective actions are taken if acceptance criteria 
are exceeded? 

Are control charts prepared and monitored 
using source checks? 

Are background checks performed? 

Yes 

Yes 

No 

No 
How often? ~[~1~/~w~e~e~k~J---------------------------------------------------
Duration of background check? ~[~1~0~0~0~=m=i=n~l~-------------------------
Is a long-term background check performed?[NR] 
If so, what is the duration? 
Is the background subtracted from 
sample results?[Y] 
Are control charts prepared and monitored? 

How is the instrument calibrated? 
How often is it calibrated? 
Are standards traceable to NBS (NIST)? 

Are limits of detection determined and 
reported properly? Frequency? 

Quality control Parameters 

Is a method blank prepared? 

Yes 

Yes 
Yes 

Yes 

Yes 

Yes 

No 

No 
No 

No 

No 

No 
At what frequency? ~1~2~0~----------~--~--------------------------
What is the laboratory acceptance criteria? 
[</=2xLLDJ 
What corrective actions are taken if criteria 
is exceeded? 
[reanalyze] 

Are method spikes prepared? 
At what frequency? 
What is the laboratory acceptance criteria? 
[+/-3xSD (85-115%) l 
What corrective actions are taken if criteria 

Yes No 

is exceeded? ~r~e~v~a~l~u~a~t~e~J~---------------------------------------------

What is concentration level of spike? 
Are control charts prepared and monitored? Yes No 

Are sample replicates analyzed? Yes No 
At what frequency? ~1~2~0~-------------------------------------------

M90AD112.AD8 

• 

• 

• 
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What is the laboratory acceptance criteria? 
[+4xSD (15%)1 
What corrective actions are taken if criteria 
is exceeded? 
revaluate] 

____ At:._e_c_Qntr_o.l_char_ts_pr.epared_and-mon i.tored.?------- -YeS--==::....- No 

• 

• 

Are matrix spikes prepared? Yes No 
At what frequency? ~1~2~0~----------~~--~--------------------------
What is the laboratory acceptance criteria? 
[+/-JxSD (75-125%)1 
What corrective actions are taken if criteria 
is exceeded? ~r~e~v~a=l~u==a~t=e~l~---------------------------------------------

Are tracer compounds (i.e., recovery standards) 
added to the extraction procedures to monitor 
extraction efficiency during sample preparation? Yes No 
If yes, what compounds for: 

I so-U 
Iso-Pu 
Iso-Th 
Ra-226 
Am-241 

Are control charts prepared and monitored? 

Are LCS or PE samples analyzed? 
At what frequency? 

Comments: 

M9QAD112.AD8 

Yes 

Yes 
Yes 

No 

No 
No 
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B. Beta (gas discharge): (Sr-90/Y-90] 

Instrumentation: 

Make and model: 

Age of instrument: 

Which analyses performed: 

Can detection limits be met? (5 pCi/L,1 pCi/g] 

Are manufacturer's operating manuals readily 
available to the operator? 

Is service maintenance by contract? 
If yes, how often is it performed? 

Are extensive in-house replacement parts 
available? 

Is preventive maintenance scheduled and 
applied? 

Are logbooks maintained documenting the 
preventive maintenance, changes, or repairs 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

made to the instrument? Yes No 

Is maintenance performed by an outside 
service vendor documented in a permanent 
service record maintained in a logbook? Yes No 

Does information in the maintenance log include: 
who performed service, service date, reason for 
service, service performed, documentation that 
corrective action fixed problem, and approximate 
duration of instrument downtime? Yes No 

Is the instrument location consistent with 
temperature and humidity requirements? Yes No 

Is raw data being archived and documented 
properly? Yes No 
What media is used for archiving? 
How long is archived data maintained? 

M9QAD112.AD8 

• 

• 

• 
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What are the analytical methods based on? (give references) 

What are the deviations to the referenced method and how are they 
dOCUI_!!~_I:!ted_? _.,..._ -=-=~-------------------------~--~--

How are anomalies in the analysis tracked and documented to the 
final reports? Who is notified? 

Are QC criteria met before samples are analyzed? Yes No 
How are QC outliers handled? 

What is the basis for evaluating the need for reanalysis 
(recovery)? 

Can analysts verify proper 
performance (source check, 
blanks) during analysis at 
the survey? 

instrument 
spike recovery, 

the time of 

Are there bound instrument run logs using_ 
consistent format (with date, times, sequence, 
analysts initials}? 

Are calibrations maintained in log book for 
each instrument? 

Calibration 

Yes No 

Yes No 

Yes No 

[Verify check source, background check, and plateau frequency and 
duration) 

Are check sources analyzed? Yes No 
How often? ~d~a~i~l~~-------------~------------
What is the duration of check source analysis? 
What is the laboratory acceptance criteria? 

+3xSD 
What corrective actions are taken if acceptance criteria 
are exceeded? 
[correct.recheckl 
Are control charts prepared and monitored 
using source checks? Yes No 

M90AD112.AD8 
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Are background checks performed? Yes No 
How often? ~r~w~e~e~k~lv~J __________________________________________________ ___ 
Duration of background check? 
Is a long-term background check performed? [NR] 
If so, what is the duration? 
What is laboratory acceptance criteria? 

+3xSD 
Is the background subtracted from 
sample results? [Y] 
Are control charts prepared and monitored? 

How is the instrument calibrated? 
How often is it calibrated? 
Are standards traceable to NBS (NIST)? 

How often is the detector plateau determined? 
What acceptance criteria is used by the 

Yes 

Yes 
Yes 

Yes 

[annual] 

No 

No 
No 

No 

laboratory? ~N=A~-------------------------------------------------------

Are limits of detection determined and 
reported properly? Frequency? Yes No 

How often is efficiency determination made? ~[~a~n~n~u~a~l~l ____________ __ 

Quality control Parameters 

Is a method blank prepared? Yes No 
At what frequency? ~[~d~a~i~l~v~l-----------------------------------------
What is the laboratory acceptance criteria? 
[</=2xLLD] 
What corrective actions are taken if criteria 
is exceeded? 
[reanalyze] 

Are method spikes prepared? Yes No 
At what frequency? ~1~2~0~------------------------------------------
What is the laboratory acceptance criteria? 
[+/-3xSD {85-115%)] 
What corrective actions are taken if criteria 
is exceeded? 
revaluate] 
What is concentration level of spike? 
Are control charts prepared and monitored? 

Are sample replicates analyzed? 

Yes No 

Yes No 
At what frequency? ~1~2~0~-------------------------------------------

M90A0112.AD8 
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• 
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What is the laboratory acceptance criteria? 
C+4xSD (+/-15%) 1 
What corrective actions are taken if criteria 
is exceeded? 
[evaluate] 
Ar_e_c_ontr_ol_char_ts_pr.epar.ed_and-moni.tor:ed-?------'£es----No------

Are matrix spikes prepared? Yes No 
At what frequency? ~1~2~0~------------------------------------------
What is the laboratory acceptance criteria? 
[+/-3xSD (75-125%)1 
What corrective actions are taken if criteria 
is exceeded? 
[evaluate] 

Are tracer compounds (i.e., recovery standards) 
added to the extraction procedures to monitor 
extraction efficiency during sample preparation? Yes No 
If yes, what compounds for: 

Sr-90 [carrier] 

Are control charts prepared and monitored? 

Are LCS or PE samples analyzed? 
At what frequency? 

Comments: 

M90AD 112 .ADS 

Yes 

Yes 
Yes 

No 

No 
No 
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c. Beta (scintillation): [Tritium] 

Instrumentation: 

Make and model: 

Age of instrument: 

Which analyses performed: 

Can detection limits be met? [500 pCi/L,50 pCijg] Yes No 

Are manufacturer's operating manuals readily c • 

available to the operator? 

Is service maintenance by contract? 
If yes, how often is it performed? 

Are extensive in-house replacement parts 
available? 

Is preventive maintenance scheduled and 
applied? 

Are logbooks maintained documenting the 
preventive maintenance, changes, or repairs 

Yes No 

Yes No 

Yes No 

Yes No 

made to the instrument? Yes No 

Is maintenance performed by an outside 
service vendor documented in a permanent 
service record maintained in a logbook? Yes No 

Does information in the maintenance log include: 
who performed service, service date, reason for 
service, service performed, documentation that 
corrective action fixed problem, and approximate 
duration of instrument downtime? Yes No 

Is the instrument location consistent with 
temperature and humidity requirements? Yes No 

Is raw data being archived and documented 
properly? Yes No 
What media is used for archiving? 
How long is archived data maintained? 

M90AD112.AD8 

• 

• 
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What are the analytical methods based on? (give references) 

______ What_are--the-devia.ti ons--to-the-~e-f-erenced-me-thod- -and-how--a-re-t-hey----~ 
documented? 

• 

How are anomalies in the analysis tracked and documented to the 
final reports? Who is notified? 

Are QC criteria met before samples are analyzed? Yes No 
How are QC outliers handled? 

What is the basis for evaluating the need for reanalysis 
(recovery)? 

Can analysts verify proper 
performance (source check, 
blanks) during analysis at 
the survey? 

instrument 
spike recovery, 

the time of 

Are there bound instrument run logs using 
consistent format (with date, times, sequence, 
analysts initials)? 

Are calibrations maintained in log book for 
each instrument? 

Calibration 

Yes No 

Yes No 

Yes No 

[Verify check source and background check frequency and duration] 

Are check sources analyzed? Yes No 
How often? ~d=a~1=·1~~-------------~~-----------
What is the duration of check source analysis? 
What is the laboratory acceptance criteria? 

+ -3xSD 
What corrective actions are taken if acceptance criteria 
are exceeded? 
rreanalyzel 
Are control charts prepared and monitored 

------using-source-ch·e-cks? Yes No 

• M9QA0112.AD8 
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Are background checks performed? Yes No 
How often? ~d~a~l~-1~~---------------------------------------------------
Duration of background check? 
Is a long-term background check performed? [NR] 
If so, what is the duration? 
Is the background subtracted from 
sample results? 
Are control charts prepared and monitored? 

How is the instrument calibrated? 
How often is it calibrated? 
Are standards traceable to NBS (NIST)? 

Are limits of detection determined and 
reported properly? Frequency? 

Quality Control Parameters 

Is a method blank prepared? 

Yes 

Yes 
Yes 

Yes 

Yes 

Yes 

No 

No 
No 

No 

No 

No 
At what frequency? ~1~2~0~----------~--~--------------------------
What is the laboratory acceptance criteria? 
[</=2xLLDJ 
What corrective actions are taken if criteria 
is exceeded? 
[reanalyze] 

Are method spikes prepared? Yes No 
At what frequency? ~1~2~0~----------~--~~~----------------------
What is the laboratory acceptance criteria? 
[+/-3xSD 985-115%) J 
What corrective actions are taken if criteria 
is exceeded? 
[evaluate] 
What is concentration level of spike? 
Are control charts prepared and monitored? 

Are sample replicates analyzed? 

Yes No 

Yes No 
At what frequency? ~1~2~0~------------~--~~------------------------
What is the laboratory acceptance criteria? 
[+4xSD (+/-15%) l 
What corrective actions are taken if criteria 
is exceeded? 
revaluate] 
Are control charts prepared and monitored? 

M90A0112.AD8 

Yes No 

• 

• 
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Are matrix spikes prepared? Yes No 
At what frequency? 
What is the laboratory acceptance criteria? 
[+/-JxSD (75-125%)1 
What corrective actions are taken if criteria 

---------"is_e_xc_e_e.de.d_? 

• 

• 

revaluate] 

Are tracer compounds (i.e., recovery standards) [NA] 
added to the extraction procedures to monitor 
extraction efficiency during sample preparation? Yes No 
If yes, what compounds for: 

Tritium 

Are control charts prepared and monitored? 

Are LCS or PE samples analyzed? 
At what frequency? 

Comments: 

M90AD112.AD8 
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Yes 
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No 
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D. Gamma Spectroscopy: (Am-241 (soil); Co-60; cs-137; Bi-207; 
Bi-210m; K-40; Ra-226 (soil); Po-210] 

Instrumentation: 

Make and model: 

Age of instrument: 

Which analyses performed: 

Can detection limits be met? 
[Water:15 pCi/L (Bi), 20 pCi/L (K,Cs,Co) 
soil: 10 pCi/g (K), 0.3 pCi/g (Ra-226), 

1 pCi/g all others] 

Are manufacturer's operating manuals readily 
available to the operator? 

Is service maintenance by contract? 
If yes, how often is it performed? 

Are extensive in-house replacement parts 

Yes No 

Yes No 

Yes No 

available? Yes No 

Is preventive maintenance scheduled and 
applied? Yes No 

Are logbooks maintained documenting the 
preventive maintenance, changes, or repairs 
made to the instrument? Yes No 

Is maintenance performed by an outside 
service vendor documented in a permanent 
service record maintained in a logbook? Yes No 

Does information in the maintenance log include: 
who performed service, service date, reason for 
service, service performed, documentation that 
corrective action fixed problem, and approximate 
duration of instrument downtime? Yes No 

Is the instrument location consistent with 
temperature and humidity requirements? Yes No 

M90AD112.AD8 
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Is raw data being archived and documented 
properly? 

What media is used for archiving? 
How long is archived data maintained? 

Yes 

WnaE are Ene analyfical mefhods based on? (give references) 

No 

What are the deviations to the referenced method and how are they 
documented? 

How are anomalies in the analysis tracked and documented to the 
final reports? Who is notified? 

Are QC criteria met before samples are analyzed? Yes No 
How are QC outliers handled? 

What is the basis for evaluating the need for reanalysis 
(recovery)? 

Can analysts verify proper 
performance (source check, 
blanks) during analysis at 
the survey? 

instrument 
spike recovery, 

the time of 

Are there bound instrument run logs using 
consistent format (with date, times, sequence, 
analysts initials)? 

Are calibrations maintained in log books for 
each instrument? 

Calibration 

Yes No 

Yes No 

Yes No 

(Verify check source and background check frequency and duration] 

Are check sources analyzed? Yes No 
How often? -':-"'d=-=a"-'1=-' =-1~---=-----=-----=-----------::------:-----::------------
What is the duration of check source analysis? 
What is the laboratory acceptance criteria? 

+ -3xSD 
What corrective actions are taken if acceptance criteria 
are exceeded? 

------------[recounfl~~~-===============~~-=~--------------------------------------------
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Are control charts prepared and monitored 
using source checks? 

Are background checks performed? 

Yes No 

Yes No 
How often? ~d~a~i~l~~----------------------------------------------------
Duration of background check? ~C~l~O~m=:i~n~l ____________________________ ___ 
Is a long-term background check performed?[mth] Yes No 
If so , what is the duration? ~C~l,_,O::....:O::...;O=<--m==i'"-'n,_J'----------------------------
Is the background subtracted from 
sample results?[monthly yes] 
Are control charts prepared and monitored? 

How is the instrument calibrated? 
How often is it calibrated? 
Are standards traceable to NBS (NIST)? 

Are mixed standards or energy calibration 
checks analyzed by the laboratory? 

Yes 
Yes 

Yes 

Yes 

No 
No 

No 

No 
At what frequency? ~r~i~n~l~·t~i~a~l~·~a~s~~n~e~e~d~e~d~l ____________________________ _ 
What is the laboratory acceptance criteria? 
[+/- 5% known stdl 
What corrective actions are taken if acceptance 
criteria are exceeded? 

NA 
Are control charts prepared and monitored? 

Are energy efficiency curves prepared? 
At what frequency? 

Are limits of detection determined and 
reported properly? Frequency? 

Quality control Parameters 

Is a method blank prepared? [NR] 

Yes No 

Yes No 

Yes No 

Yes No 
At what frequency? +C=d=a=i~l~v~l~--------~--~--------------------------
What is the laboratory acceptance criteria? 
Cw/in control limits] 
What corrective actions are taken if criteria 
is exceeded? 

Are method spikes prepared? [NA] 
At what frequency? 
What is the laboratory acceptance criteria? 

M9QAD112.AD8 

Yes No 

• 

• 
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What corrective actions are taken if criteria 
is exceeded? 

What is concentration level of spike? 
Are control charts prepared and monitored? 

Are sample replicates analyzed? 

Yes No 

Yes No 
At what frequency? ~1~2~0~----------~--~--------------------------
What is the laboratory acceptance criteria? 
[+4xSD (+/-15%)1 . 
What corrective actions are taken if criteria 
is exceeded? 
[evaluate] 
Are control charts prepared and monitored? 

Are matrix spikes prepared? [NA] 
At what frequency? 
What is the laboratory acceptance criteria? 

What corrective actions are taken if criteria 
is exceeded? 

Yes 

Yes 

Are tracer compounds (i.e., recovery standards) [NA] 
added to the extraction procedures to monitor 

No 

No 

extraction efficiency during sample preparation? Yes No 
If yes, what compounds for: 

Are control charts prepared and monitored? Yes No 

Are LCS or PE samples analyzed? Yes No 
At what frequency? Yes No 

Comments: 
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9. DATA HANDLING 

Are bench sheets accurate and raw data 
well organized? 

Are calculations for sample results 
documented in the lab SOPs? 

Are data calculations for sample results 
documented? 

Yes No 

Yes No 

Yes No 

What percentage of results and calculations are reviewed by: 
analyst -
supervisor -
QA officer -
data reporting -

Are limits of detection determined and 
reported properly? Frequency? 

Are all data and records retained for the 
required amount of time? 

Are QC data (e.g., MS/MSD, duplicate, 
surrogate) accessible for all analytical 
results? 

Are corrective actions taken and documented 
when analytical results fail to meet 
QC criteria? 

Are computer programs validated before use? 

Do supervisory personnel review all data 
and QC results? 

Is there a computerized sample tracking system 
in place? 

If not, describe current tracking methodology. 

Is sample status readily available? 

M9QAD112.AD8 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

• 

• 
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How are files tracked once archived? 

How are special analytical requests handled for data reporting, 
______ Qc_, __ and_specia l_ana ly_tes_which-dev.ia.te_from-rou.t ine-1abor:a-toi=-y---

operations? 

Comments: 

• 
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10.0 DATA REDUCTION 

Is data reduction covered in the method SOP? 

What software packages are used in data 
reduction? 

Has the software been validated? 

Comments: 

M90AD112.AD8 
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Yes No 

Yes No 
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11.0 REPORT GENERATION 

Is report generating software included in 
data reduction software? Yes No 

_______ If_s_o_,_f_or_what_instr.uments_and_methods.?·--==============:------

• 

• 

For all analysis which do not include computerized data 
reductionjreporting, how are data verified? 

Have report generating software packages been 
independently verified? Yes No 

How are final reports proofed against 
input data? 

Who signs the final report? 
Analyst? 
QC reviewer? 
Group supervisor? 

Yes 
Yes 
Yes 

What is average turnaround time from sample analysis 
to report delivery? 

Are reports reviewed for completeness, method 
requirements, and contract requirements? 

Are EDTs reviewed against hardcopy? 

Comments: 
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No 
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12.0 QUALITY ASSURANCE 

Is there an internal audit program for 
the radiochemical group? 

If so, what is the frequency? 

What topics are covered? 

Are corrective actions implemented and 
documented? 

Does the radiochemical lab participate ln 
external audit programs? 
Which ones? 
[EPA RAD intercompanies, DOEJ 
Are results available for review? 

Are blind PE samples used to verify the 
methodology and laboratory ability? 

Is there a formal staff training program? 
For what topics? 

How are new analysts certified? 

Are training programs and certifications 
documented? 

Comments: 

M90AD112.ADB 

• 
Yes No 

Yes No 

Yes No 

Yes No 

Yes No • Yes No 

Yes No 

• 
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2.0 ORGANIZATION AND PERSONNEL 

DioxinjFuran Supervisor 

Name: 
Experience: (3 years minimum) 

Support staff 

Names: 

Experience: (1 year minimum) 

Do personnel assigned to this project have the 
appropriate educational background to accomplish 
the objectives of the program? Yes No 

Does the staff have a copy of the facility's 
Quality Assurance Manual (QAM)? 

Do the analytical supervisors have their 
groups follow the QAM? 

Is the dioxinjfuran group adequately staffed to 

Yes No 

Yes No 

meet project commitments in a timely manner? Yes No 

Was the dioxinjfuran supervisor available during 
the audit? Yes No 

If not, was the substitute during the audit 
familiar with this specific project? Yes No 

How is the analyst trainedjcertified for 
dioxin/furan analysis? 

Comments: 

M9QAD112.AD9 
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3.0 LABORATORY DOCUMENTATION 

Standard Operating Procedures (SOPs} 

Are copies of the appropriate dioxinjfuran SOPs 
______ _,a '.[ai.l.able_t_o_the __ ana ly.s_t_?_ _Y.e s-~ No 

• 

Are there SOPs for: 

SW 8280 - low resolution 
SW 8290 - high resolution 
CLP SOW 
Sample extraction/preparation 
Data Reporting 
Staff training 
Analyst certification 
Reagents, standards handling 
Records, logs (lab documentation} 
Preventive maintenance 
Glassware cleaning 
Data report review 
Data archival 

Do the analytical SOPs include: 

Equipment and materials 
Step by step sequence of analysis 
Calibration procedures 
Data reduction procedures 
Quality control procedures 
Acceptance criteria for quality control 
Corrective action to QC outliers 
Sample handling 
Proper recording of data 
Instrument maintenance 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 

No 
No 
No 
No 
No 
No 
No 
No 
No 
No 

Are deviations to the laboratory SOPs documented? Yes No 
If so, how? 

Are hardbound logbooks in use? 

Did everyone who made entries in the logbook 
sign and initial the first page? 

Yes No 

Yes No 

------I-s-a-1-1-i-nformat-i-on-i-n-the-logbooks-up--to=date-?--Ye·s Nb 

• M90AD112.AD9 
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Are logbooks available for: 
standards & reagents -
sample preparation and extraction -
analysis run logs -
instrument maintenance -
GPC cleanup -

Do the analysts record bench data in a 
neat and accurate manner? 

Has the supervisor of the analyst 
maintaining the notebook/bench sheet 
personally reviewed the documentation 
periodically? 

Is this reviewed documented and how? 

Comments: 

M9QAD112.AD9 

Yes 
Yes 
Yes 
Yes 
Yes 

Yes 

Yes 

Yes 

No 
No 
No 
No 
No 

No 

No 

No 
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• 

• 



• 

• 

• 

survey Checklist - DioxinjFuran 
Revision 1 
December 3, 1992 
Page 4 of 21 

4.0 SAMPLE RECEIPT AND STORAGE 

Is an internal chain of custody used to 
document transfer of samples/extracts to the 
dioxin/furan group? Yes No 

Are samples properly stored until analysis? Yes No 

Are samples and standards kept separately? Yes No 

Is adequate storage for semivolatile extracts 
provided, including cold storage? Yes No 

Is the temperature of the refrigerator/freezer 
recorded daily? Yes No 

Are thermometers used for monitoring refrigerated 
extracts traceable to NBS or certified? Yes No 

Are temperature excursions noted and appropriate 
actions taken when required? Yes No 

Is a system in place to ensure proper transmittal 
of QAPP-specific elements (analyte list, detection 
limits, QC, and deliverables) to the analysts? Yes 
Describe. 

Comments: 

M90AD112.AD9 
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5.0 GENERAL DIOXIN/FURAN FACILITIES 

Give special attention to the overall appearance of organization 
and neatness, the proper maintenance of facilities and 
instrumentation, and the general adequacy of the facilities to 
accomplish the work. 

Is the GC/MS dioxinjfuran laboratory maintained 
in a clean and organized manner? 

Does the laboratory appear to have adequate 
space for the analysts and instruments? 

Does the dioxinjfuran laboratory appear to 
have the capacity to handle the project 
samples? 

How many samples/day are processed? 

Are voltage control devices used on the 
major instrumentation? 

Are contamination-free areas provided for 
trace level analytical work? 

Are exhaust hoods provided to allow 
contamination-free work with volatile 
materials? 

Is the air flow in the hoods checked and 
recorded? At what frequency? 

Are chemical waste disposal policies and 
procedures well defined and followed by the 
dioxinjfuran staff? 

Who is responsible for waste disposal? 

What type of water is used for preparation 
of standards and method blanks? 

Can the dioxinjfuran supervisor document that 
the water used for standards and blanks 
is free of contaminants? 

Is the analytical balance located away from 
drafts and rapid temperature changes? 

M90AD112.AD9 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

• 

• 
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Is the balance checked routinely with·an 
appropriate range of weights? 
At what frequency? 
Are the.results recorded in a logbook? 

Has the balance been calibrated within one 
year by a certified technician? 

Are pH meters operational and maintained? 

Are pipets calibrated? 

Are solvent and reagent storage cabinets 
separated from the sample handling area? 

Are the solvent storage cabinets properly 
vented to prevent possible contamination? 

Is the SOP for glassware washing posted at 
each cleaning station? 

Are the SOPs for glassware cleaning adequate 
for the particular analysis? 

Extraction/Sample Preparation Laboratory:· 

Does the lab have adequate space for extraction, 
concentration, and sample cleanup (column 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

chromatography)? Yes No 

Does the lab have adequate equipment (separatory 
funnels, sonicators, concentrators) to 
handle the number of project samples? Yes No 

Is there adequate ventilation and hood space 
to handle the number of project samples? Yes No 

Comments: 

M90AD112.AD9 
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6.0 STANDARDS and REAGENTS 

What grade of reagent is used for preparation 
of standards and samples? 

Are primary standards certified and 
traceable to NBS (NIST) standards? 

List sources of standards (vendor, traceability): 

Yes No 

Are stock standards purchased or prepared from neat compounds? 

How often are fresh standards prepared? 
[Investigate] 

Are logbooks maintained for the preparation 
of all standards (calibration, internal 
standards, spiking solutions, surrogates)? 

Do logbooks contain sufficient information to 
recreate the standard? 

Are working standards properly labeled 
with concentration, preparation date, 
and identity of person preparing the 
standard? 

Are standards stored properly (kept 
in proper containers, with correct 
preservatives and storage temperatures)? 

Are standards stored separately from 
samples and sample extracts? 

Can each working standard be traced to 
the initial primary standard? 

Are all expired material removed from active 
use and disposed of properly? 
How is this documented? 

Are all respective manufacturer's lot numbers 
recorded with the preparation information? 

M90A0112.AD9 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 
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• 
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Are certificates of traceability available 
for standards? 

Do these certificates indicate who made the 
_______ s_tandar_ds_and_ho_w __ they_w_er_e_v.eri f.ied.,_or_i s ---

• 

• 

this information available? 

Are standards verified to ensure that they 
were correctly made prior to use? 
Is this documented? 

Are analytical reagents dated upon receipt? 

Are reagent inventories maintained on a 
first-in, first-out basis? 

Are analytical reagents analyzed before use? 

Are st~ndard and surrogate concentrations 
verified before use? 

How are they verified? 

Comments: 

M9QAD112.AD9 
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7.0 SAMPLE PREPARATION 

Are the proper extraction/sample handling 
methods being used? Water: 

Does the lab use low and medium level 
extraction and analysis procedures? 
If not, how does the lab handle detector 
saturation? 

Soil: 

Are samples prepared in a contamination-free 
area? 

What types of extraction equipment are used for: 
1) Water: 

a) Separatory funnel? 
b) Continuous extraction? 

2) Solids: 
a) Sonicator? 
b) Soxhlet? 

Yes 
Yes 

Yes 

Yes 

What types of concentration equipment are used (K-D)? 

What cleanup procedures are used? 

Are control charts prepared and monitored? 

Are there bound record logs of the sample 
preparations and extractions? 

Is the format of the record log consistent 
and with sufficient information on each 
sample for the preparation? 

Is there adequate ventilation and hood space 
in the extraction laboratory? 

Are internal standards added per method 
requirements? 

Yes 

Yes 

Yes 

Yes 

Yes 

Where are percent moisture determinations performed? 

M9QAD112.AD9 

No 
No 

No 

No 

No 

No 

No 

No 

No 

• 

• 
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How is % moisture data transferred to group? 

Are oven temperatures monitored and documented? 

_______ Ar_e_thermometers_ca 1 ibra.ted_and-cer_t i f_i ed.?----

Are thermometer calibration records maintained? 

Comments: 

• 

• M9QAD 112.AD9 
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8.0 INSTRUMENTATION 

GC/MS system 

Manufacturer: 
Model: 
Age: 
Data system: 
Spectra Library/revision: 
What analytical method is set up? 
What columns are installed? 

GC/MS system 

Manufacturer: 
Model: 
Age: 
Data system: 
Spectra Library/revision: 
What analytical method is set up? 
What columns are installed? 

Gas Chromatograph system 

Manufacturer: 
Model: 
Age: 
Data system: 
What analytical method is set up? 
What columns are installed? 
What detectors are installed? 

Gas Chromatograph system 

Manufacturer: 
Model: 
Age: 
Data system: 
What analytical method is set up? 
What columns are installed? 
What detectors are installed? 

Are manufacturer's operating manuals readily 
available to the operator? 

Is service maintenance by contract? 
If yes, how often is it performed? 

M9QAD112.AD9 
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• 

Yes No 

Yes No 

• 
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Are extensive in-house replacement parts 
available? 

Is preventive maintenance scheduled? 

Yes No 

Yes No 

_______ [_In~p_e_c_t___gga ins_t __ _l._p_g_p_o_oKJ ________________ _ 

• 

Are logbooks maintained documenting the 
preventive maintenance, changes, or repairs 
made to the instrument? Yes No 

Is maintenance performed by an outside 
service vendor documented in a permanent 
service record maintained in a logbook? Yes No 

Does information in the maintenance log include: 
who performed service, service date, reason for 
service, service performed, documentation that 
corrective action fixed problem, and approximate 
duration of instrument downtime? Yes No 

Is the instrument properly vented or are 
the appropriate traps in place? 

Is raw data being archived and documented 
properly? 
What media is used for archiving? 
How long is archived data maintained? 

Are in-house quality control charts 
maintained and available for inspection? 

Is the GC/MS system hardware tuned against 
PFK or similar compound (specify)? 
At what frequency? 

What indicators are used to determine 
when this needs to be done? 

How and where is tune documented? 

Are there bound instrument run logs using 

Yes No 

Yes No 

Yes No 

Yes No 

a consistent format? Yes No 
-------A-re-i-ns-t;-rumen-t-run-1-ogs-ma-i-nta-ined-?---------·y-es----No·-------

• M90AD112.AD9 
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Comments: 
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9.0 METHODOLOGY 

What are the analytical methods based on? (give references) 

What are the deviations to the referenced method and how are 
they documented? 

How are anomalies in the analysis tracked 
and documented to the final reports? 
Who is notified? 

Are QC criteria (blanks, IS, RT windows,cal. cks) 
met before samples are analyzed? Yes No 
How are QC outliers handled? 

What is the basis for evaluating the need for reanalysis 
(Chromatography, internal standard, saturation, surrogate)? 

Are autosamplers used for unattended (overnight) 
analysis? Yes No 

If so, what actions are taken if QC criteria 
(blanks, IS, calibration checks) are not met? 

Are injection amounts the same for standards 
and samples? 

Are retention windows established for 
all compounds? 

How often are retention times recalculated? 

M90AD112.AD9 
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Can analysts verify proper instrument performance 
(calibration, continuing calibration, surrogate 
recovery, spike recovery, blanks, as appropriate) 
during analysis at the time of the audit? Yes No 

Is a GC column performance check sample analyzed? Yes No 
At what frequency? 

How often is the mass resolution check analyzed? 

Is there a lock mass ion within each 
MS descriptor? 

comments: 

M9QA0112.AD9 

Yes No 
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10.0 CALIBRATION 

Are criteria for GC/MS tuning with PFK met as 
specified in the SOP, or are exceptions permitted 
under special circumstances? Yes No 

How and where is this documented? 

What are the calibration procedures? (Method/Procedure/Frequency) 

What is the frequency of continuing calibration 
standards? ~1~1~2~~h~r~~--~-------------------------------------------
Is the continuing calibration standard analyzed 
at the end of the shift? 

Is a calibration blank analyzed following the 
calibration standard? 

What is frequency of method blanks? 
[1/20 samples] 

What is acceptance criteria? 

Are the calibration procedures required by 
the method being followed by the analyst? 

Is one of the calibration standards at or 
near the CRDL? 

Are limits of detection determined and 
reported properly? Frequency? 

Does the calibration range reflect those 
concentrations in samples and the linear 
range of the instrument? 

When tune, calibration standards, or blanks 
do not meet criteria, what corrective actions 
are taken and how is it documented? 

M90AD112.AD9 

Yes ·No 

Yes No 

Yes No 

Yes No 

Yes No 
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Comments: 
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11.0 DATA HANDLING 

Are bench sheets accurate and well organized? 

Are calculations for sample results 

Yes No 

_____ ___,dp_cJiment_e_d_in_the_l_ab_S_QP.s_? ____________ _ Y.es_-==-_N.o 

• 

• 

What percentage of results and calculations are reviewed by: 
analyst -
supervisor -
QA officer -
data reporting -

Are all data and records retained for the 
required amount of time? 

Are QC data (e.g., MS/MSD, duplicate, 
surrogate) accessible for all analytical 
results? 

Are control charts prepared and maintained? 

Are corrective actions taken and documented 
when analytical results fail to meet 
QC criteria? 

Do supervisory personnel review all data 
and QC results? 

Are the instrument runs recorded in a bound 
log book, with date, time, analysts 
initials, in sequence)? 

Are data calculations for sample results 
documented? 

Are calibrations maintained in a log 
book for each instrument? 

Comments: 

M9QA0112.A09 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 
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12.0 DATA REDUCTION 

Is data reduction covered in the method SOP? 

What software packages are used in data 
reduction? 

Has the software been validated? 

Yes 

Yes 

Is laboratory instrument or data processing software 

No 

No 

routinely updated? Yes No 

Comments: 

M90AD112.AD9 
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13.0 REPORT GENERATION 

Is report generating software included in 
data reduction software? Yes No 

______ lf_so_,_f_or_wha:t_ins.t..r_um_gn:t.s_an.d_m_e_tho_ds_? 

• 

• 

For all analysis which do not include computerized data 
reduction/reporting, how are data verified? 

How is data transferred to report production group? 

Have report generating software packages been 
independently verified? 

How are final reports proofed against 
input data? 

Who signs the final report? 
Analyst? 
QC reviewer? 
Group supervisor? 

Comments: 

M90AD 112.AD9 

Yes 

Yes 
Yes 
Yes 

No 

No 
No 
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14.0 QUALITY ASSURANCE 

Is there an internal audit program for 
the dioxinjfuran group? 

If so, what is the frequency? 

What topics are covered? 

Are corrective actions implemented and 
documented? 

Does the semivolatile lab participate 
external audit programs? 
Which ones? 

Are results available for review? 

in 

Are blind PE samples used to verify the 
methodology and laboratory ability? 

Comments: 

M9QAD112.AD9 
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Yes No 

Yes No 

Yes No 

Yes No • 
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The electronic data deliverables (EDDs) for the WESTON database management system are prepared by 

the laboratory on 3-1\2 or 5·1 14- inch floppy disks in a specified ASCII II format. The following sections 

describe the format for each data record (i.e .. each analyte result). including the fields, field definitions and 

allowable codes for each field. 

An example entry is provided for each field. Where the information for each field may be obtained is also 

described in the summary under the column heading identified as "source". 

1.0 LABORATORY RECORD FORMAT 

Field Name Format Source Example 

FACILITY ID A5 CLIENT ID MND01 
LOCATION ID A4 CLIENT ID 0601 
SAMPLE DATE A9 CHAIN OF CUSTODY 12-JUN-91 
SAMPLE ID A4 CLIENT ID 0001 
• A4 
PREP ElATCH # AS LAB 911015 
LOGGING COMPANY A4 SET TO 'RFW j' RFWI 
* A12 
SAMPLE TYPE A2 CHAIN OF CUSTODY Fl 
* A3 
MATRIX CODE A2 CHAIN OF CUSTODY w 
LAB ID A14 LAB 9106-011-001 
CLIENT ID A20 CHAIN OF CUSTODY MND01-0601-001 
PARAMETER CODE A10 VALID CODE LIST 94-75-7 I I I 
• A2 
LAB CODE A4 LAB XYZA 
BATCH NUMBER A14 LAB 91049S7 
ANALYSIS DATE A9 LAB 12-JUN-91 
ANALYSIS TIME A4 LAB 1204 
ANAL YS!S METHOD A6 VALID CODE LIST E908 
EXTRACTION DATE A9 LAB 12-JUN-91 
EXTRACTION TIME A4 LAB 1416 
* AS 
PARAMETER QUALIFIER. A2 VALID CODE LIST u 

M9QAD112.A·E 
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Field Name Format Source 

PARAMETER-VA[OE ;x-g LAB 
* A1 
UNITS OF MEASURE A10 VALID CODE LIST 
VALUE UNCERTAINTY A12 LAB 
* A1 
DETECTION LIMIT A9 LAB 
* A1 
DILUTION FACTOR A9 LAB 

Please be aware of the following conventions: 

Quality Assurance Project Plan 
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Revision 1 
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Example 

- 24~otnnn-::r 

UG/L 
25.01 

0.5 

1.0 

Client ID --Client ID from the Chain of Custody will be in the form of: 

AAAAA-BBBB-CCCC Where: AAAAA = Facility 
BBBB = Location ID 
ecce = Sample ID 

Note that the location ID may not be zero filled. The Chain of Custody may read: 
MND01-601-1. Please zero fill to read MND01-0601-0001. 
• Set to the number of spaces indicated in the format. 

2.0 LOCATION AND SAMPLE ID FIELDS 

The following is the format for naming the sample ID for laboratory QC samples: 

Field QC 

Sample Tvpe Location ID 

Matrix spike MS Same as field sample 

Matrix spike 

Sample ID 

Same as field sample 
with a "A" preceding 

duplicate. _____ ..,!.MD __ Same_asJield_sample ___ ___,Same_as_fiefd_sampfe. ________ _ 
with a "B" preceding 

M9QAD112.A-E 



Lab QC 

Name Sample type Facility ID 

Method Blank MB QAD01 
Blank Spike BS OAD01 
Blank Spike BD OAD01 
Duplicate 
Lab Duplicate LD Same as field 

sample 

Note: 

Quality Assurance Project Plan 
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Location ID Sample ID 

"9901" "A001" 
"9901" "B002" 
"9903" "C003" 

Same as field Same as field with 
sample a "C" preceding 

If there is more than one lab sample for a given batch, sample type, date, and location ID sequentially 
increment the sample ID. 

• 

Example: • 
The second blank spike duplicate would be labelled sample ID "C002"; the location ID remains "9903". 

This convention provides for up to 999 OC samples per sample type, per date, per batch. 

Chain of Custody -- indicates that the data are found on the Chain of Custody. 

"/" - indicates a space 

Lab - indicates the information is provided by the laboratory. 

Valid Code List - indicates that only codes listed in the valid code list are to be used. In a case where a 
code definition does not meet the needs of the data to be recorded, the data administrator will be contacted 
so that concurrence can be obtained in establishing required coding conventions. ASCII data files that 
contain all valid code lists will be provided upon completion of contract negations with. individual labs. See 
section 4.0 of this procedure for the valid code list. 

Set - indicates that the entry person should set the field to the noted default value. 

M9QAD112.A-E 
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3.0 FIELD DEFINITIONS 
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Facility ID - 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 site. 

Location ID - Four-character code identifying the sample location. 

Sample Date - The date the sample was collected. 

Prep Batch No. - Designator assigned by the laboratory indicating the prep batch identifier. 

Logging Company - Set to RFW. 

Sample Type - The type of sample analyzed. Sample type will be noted on the Chain of Custooy. 

Matrix Code- Indicates the matrix of the sample. Matrix will be noted on the Chain of Custody . 

Lab ID - Identifier assigned by the laboratory .. 

Batch Number - Identifier assigned by the laboratory. 

Analysis Date - Date the sample was analyzed. 

Analysis Time - Time the sample was analyzed. 

Analysis Method - Sample analysis method. 

Extraction Date - Date the sample was extracted. 

Extraction Time - Time the sample was extracted. 

Parameter Qualifier - Qualifier assigned by the laboratory to the reported parameter value. 

Units of Measure - Parameter result units of measure. 

Detection Limit - Detection limit associated with parameter results. 

Dilution F~ctor - Dilution factor associated with the parameter results . 

M90AD112.A-E 



4.0 VALID CODE LIST 

4.1 Sample Types 

Code Sample Name 

AB AMBIENT BLANK 
AK ANALYTICAL KN~N 
BS BLANK SPIKE 
D DUPLICATE 
EB EQUIPMENT BLANK 
F FIELD SAMPLE 
FB FIELD BLANK 
LD LAB DUPLICATE 
MB METHOD BLANK 
MD MATRIX SPIKE DUPLICATE 
MS MATRIX SPIKE 
PO POST DIGESTION SPIKE 
RB REAGENT BLANK 
s SPIKE 
TB TRIP BLANK 
TK THEORETICAL KNOUN 

4.2 Units of Measure (UOM) 

Code UOM Descrigtion 

X UNIT OF MEASURE %SOLIDS 
% MOIST PERCENT MOISTURE 
X RECOVERY PERCENT RECOVERY 
% SOLIDS % SOLIDS 
% DIFFRENCE PERCENT DIFFERENCE 
ACI/M3 Actu Curies per cubic meter 
CPMA COUNTS PER MINUTE ALPHA 
~PMB COUNTS PER MINUTE BETA 
DJ~INITS DELTA UNITS 
DEG C DEGREES CELSIUS 
DEG F DEGREES FAKRENHEIT 
MG/KG MILLIGRAMS PER KILOGRAM 
MG/L MILLIGRAMS PER LITER 
NCI/L NANOCURIES PER LITER 
NG/G NANOGRAM PER GRAM 
NG/L NANOGRAMS PER LITER 
PCI/G PICOCURIES PER GRAM 
PCI/KG PICOCORIES PER KILOGRAM 
PCI/L PICOCURIES PER LITER 
PCI/ML PICOCURIES PER MILLILITER 
PPM PARTS PER MILLION 
STD DEV STANDARD DEVIATION 
su STANDARD UNITS 
UG/G MICROGRAMS PER GRAM 
UG/KG MICROGRAMS PER KILOGRAM 
IJG/L MICROGRAMS PER LITER 
UG/ML MICROGRAMS PER MILLILITER 
UMHOS/CM MlCROMHOS PER CENTIMETER 

M90A0112.A·E 
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• 
4-3 Parameter Codes 

Code Parameter Name Parameter Group Code 
---------------------

• 

!%SOL 
630-20-6 
71-55-6 
79-34-5 
79-00-5 

75-34-3 
75-35-4 
156-59-4 
35822-46-9 
67562-39-4 

55673-89-7 
39227-28-6 
70648-26-9 
57117-44-9 
57653-85-7 

% SOLIOS 
1, 1,1,2-TETRACHLOROETHANE 
1, 1, 1-TRICHLOROETHANE 
1, 1,2,2-TETRACHLOROETHANE 
1, 1,2-TRICHLOROETHANE 

c 
v 
v 
v 
v 

1, 1-0ICHLOROETHANE V 
1, 1-0ICHLOROETHENE V 
1,2,-CIS-OICHLOROETHENE V 
1,2,3,4,6,7,8-HEPTACHLOROOIBENZO-P- 0 
1,2,3,4,6,7,8-HEPTACHLORODIBENZOFUR 0 

1,2,3,4,7,8,9-HEPTACHLORODIBENZOFUR 0 
1,2,3,4,7,8-HEXACHLORODIBENZO-P-010 0 
1,2,3,4,7,8-HEXACHLOROOIBENZOFURAN 0 
1,2,3,5,7,8-HEXACHLOROOIBENZOFURAN 0 
1,2,3,6,7,8-HEXACHLORODIBENZO-P-010 0 

19408-74-3 1,2,3,7,8,9-HEXACHLOROOIBENZO-P-010 0 
72918-21-9 1,2,3,7,8,9-HEXACHLORODIBENZOFURAN 0 
40321-76-4 1,2,3,7,8-PENTACHLORODIBENO-P-OIOXI 0 
57117-41-6 1,2,3,7,8-PENTACHLORODIBENZOFURAN 0 
96-18-4 1,2,3-TRICHLOROPROPANE V 

120-82-1 1,2,4-TRICHLOROBENZENE s 
95-50-1 1,2-0ICHLOROBENZENE s 
107-06-2 1,2-0ICHLOROETHANE v 
1760-7-0 1,2-0ICHLOROETHANE-d4 0 
540-59-0 1,2-0ICHLOROETHENE v 

2199-69-1 1,2-0ICHLOROETHENE-d4 s 
78-87-5 1,2-0ICHLOROPROPANE v 
156-60-5 1,2-TRANS-OICHLOROETHENE v 
9.;'-35-4 1,3,5-TRINITROBENZENE E 
10061-01-5 1,3-CIS-OICHLOROPROPENE v 

541-73-1 1,3-0ICHLOROBENZENE s 
99-65-01 1,3-0NB E 
10061-02-6 1,3-TRANS-OICHLOROPROPENE v 
106-46-7 1,4-0ICHLOROBENZENE s 
110-56-5 1,4-0ICHLOROBUTANE 0 

544-10-5 1-CHLOROHEXANE V 
60851-34-5 2,3,4,6,7,8-HEXACHLOROOIBENZOFURAN 0 
57117-31-4 2,3,4,7,8-PENTACHLORODIBENZOFURAN 0 
1746-01-6 2,3,7,8-TCOO 0 
51207-31-9 2,3,7,8-TCOF 0 

95-95-4 2,4,5-TRICHLOROPHENOL S 
118-79-6 2,4,6-TRIBROMOPHENOL 0 
88-06-2 2,4,6-TRICHLOROPHENOL S 
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- ~---~---------

-----1-18-96-7-2,4, 6- TR IN I~TROTOLUENE------~~-E----------------------------------------------------

• 120-83-2 2,4-0ICHLOROPHENOL S 
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4.3 Parameter Codes ·ccont.l 

Code Parameter Name Parameter Group Code 

105·67·9 2,4-DIMETHYLPHENOL s 
51·28-5 2,4-DINITROPHENOL s 
121-14·2 2,4-DINITROTOLUENE E 
606·20-2 2,6-0INITROTOLUENE E 
35572·78·2 2·AMIN0-4,6·01NITROTOLUENE E 

78·93-3 2-BUTANONE v 
110·75·8 2·CHLOROETHYLVINYLETHER v 
91-58-7 2-CHLORONAPHTHALENE s 
95·57·8 2-CHLOROPHENOL s 
0000 2·CHLOROPHENOL-d4 0 

95·49·8 2-CHLOROTOLUENE v 
321·60·8 2-FLUOROBIPHENYL 0 
367·12·4 2-FLUOROPHENOL 0 
591·78·6 2-HEXANONE v 
91-57·6 2-METHYLNAPHTHALENE s 

95-48-7 2-METHYLPIIENOL s 
88-74-4 2-NI TROANI LINE s 
88·75-5 2-NITROPHENOL s 
91-94·1 3,3'-0ICHLOROBENZIDINE s 
99·09·2 3-NITROANILINE s 

72·54·8 4,4 1 -DDO p 

72-55-9 4,4'-00E p 
50·29·3 4,4'·00T p 

534·52·1 4,6-DINITRO·O·CRESOL s 
101-55·3 4-BROMOPHENYL-PHENYL ETHER s 

59-50-7 4-CHLOR0-3-METHYLPHENOL s 
106-47-8 4-CHLOROANILINE s 
7005·72·3 4-CHLOROPHENYL-PHENYLETHER s 
108·10·1 4-METHYL·2·PENTANDNE v 
106-44·5 4 ·MET HYLPHENDL s 

100·01-6 4-NITROANILINE s 
100-02-7 4-NITROPHENOL s 
83·32·9 ACENAPHTHENE s 
208-96·8 ACENAPHTHYLENE s 
67·64·1 ACETONE v 

75-05-8 ACETONITRILE v 
107·13·1 ACRYLONITRILE v 
AC·227 ACTINIUM· 227 R 
AC·228 ACTINIUM· 228 R 
309·00·2 ALDRIN p 

IALKL ALKALINITY F 
5103-71-9 ALPHA CHLORDANE p 
319·84·6 ALPHA·BHC p 

MAL TO ALUMINUM, TOTAL M 
AM·241 AMERICIUM·241 R 

INH3N AMMONIA c 
INH4 AMMONIUM c 
120·12-7 ANTHRACENE s 
MSBTO ANTIMONY, TOTAL M 

M90A0112.A·E 

Quality Assurance Project Plan 
Mound Plant, Site-Wide 
Section; Appendix E 
Revision 1 
Date: December 1992 
Page 7 of 18 

• 

• 

• 



• 

• 

• 

4.3 Parameter Codes (Cont.) 

Code Parameter Name Parameter Group Code 

SB·124 ANTIMONY-124 R 
SB-125 ANTIMONY-125 R 
12674·11·2 AROCLOR-1016 p 

11104·28·2 AROCLOR-1221 p 
11141·16·5 AROCLOR-1232 p 

53469·21·9 AROCLOR-1242 p 

12672·29·6 AROCLOR-1248 p 
11097-69·1 AROCLOR-1254 p 

11096·82·5 AROCLOR-1260 p 

MASEP ARSENIC, EP LEACHATE M 
MAS TO ARSENIC, TOTAL M 

MBAEP BARIUM, EP LEACHATE M 
MBA TO BARIUM, TOTAL M 
BA-133 BARIUM-133 R 
BA·140 BARIUM· 140 R 
71-43-2 BENZENE v 

56-55-3 BENZO(A)ANTHRACENE s 
50-32-8 BENZO(A)PYRENE s 
205-99-2 BENZO(B)FLUORANTHENE s 
191-24-2 BENZO(G,H,I)PERYLENE s 
207-08-9 BENZO(K)FLUORANTHENE s 

65-85-0 BENZOIC ACID s 
100-51-6 BENZYL ALCOHOL s 
BERA BERYLLIUM M 
MBETO BERYLLIUM, TOTAL M 
BE-7 BERYLLIUM·? R 

319-85-7 BETA·BHC p 

Bl-211 Bl-211 R 
111-91-1 BISC2·CHLOROETHOXY)METHANE s 
111-44-4 BIS(2·CHLOROETHYL)ETHER s 
39638-32-9 BIS(2·CHLOROISOPROPYL) ETHER s 

108-60-1 BIS(2·CHLOROISOPROPYL)ETHER s 
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE s 
Bl-210 BISMUTH-210 R 
Bl-212 BISMUTH-212 R 
Bl-214 BISMUTH-214 R 

MB·SO BORON, SOLUBLE H 
MB·TO BORON, TOTAL H 

IBROM BROMIDE c 
108·86-1 BROMOBENZENE v 
74-97-5 BROMOCHLOROMETHANE 0 

75-27-4 BROMOOICHLOROHETHANE v 
460·00-4 BROMOFLUOROBENZENE 0 
75=.25=.2 __ BROMOfORM v 
74-83-9 BROHOMETHANE v 
85·68-7 BUTYL BENZYL PHTHALATE s 

M90AD112.A-E 
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4.3 Parameter Codes (Cont.) 

Code Parameter Name Parameter Group Code 

MCDEP CADMIUM, EP LEACHATE 
MCDTO CADMIUM, TOTAL 
MCASO CALCIUM, SOLUBLE 
MCATO CALCIUM, TOTAL 
86·74·8 CARBAZOLE 

75·15·0 CARBON DISULFIDE 
56·23·5 CARBON TETRACHLORIDE 
CE·139 CERIUM·139 
CE·141 CERIUM-141 
CE-144 CERIUM·144 

CS-134 CESIUM-134 
CS-137 CESIUM-137 
57-74·9 CHLORDANE 
ICL CHLORIDE 
I CCL CHLORIDE BY IC 

108·90·7 CHLOROBENZENE 
75·00-3 CHLOROETHANE 
67·66·3 CHLOROFORM 
74-87·3 CHLOROMETHANE 
25168·05·2 CHLOROTOLUENE 

MCREP 
MCRSO 
MCRTO 
CR·51 
218·01·9 

MCOTO 
co-57 
C0·58 
CC-60 
MCU$1) 

MCUTO 
57·12-5 
ICNTO 
2051·24·3 
319·86-8 

MD·SO 
84·74·2 
117·84·0 
53·70·3 
132·64·9 

124·48-1 
74-95·3 
1no-8o-5 
75·71·8 
75·09·2 

60·57·1 
84·66·2 
131-11·3 
959·98·8 

M90AD112.A-E 

CHROMIUM, EP LEACHATE 
CHROMIUM, SOLUBLE 
CHROMIUM, TOTAL 
CHROMIUM-51 
CHRYSENE 

COBALT, TOTAL 
COBALT-57 
COBALT-58 
COBALT·60 
COPPER, SOLUBLE 

COPPER, TOTAL 
CYANIDE 
CYANIDE, TOTAL 
DECACHLOROBIPHENYL 
DELTA·BHC 

DEUTERIUM 
DI·N·BUTYL PHTHALATE 
DI·N·OCTYL PHTHALATE 
DIBENZ(A,H)ANTHRACENE 
DIBENZOFURAN 

DIBROMOCHLOROMETHANE 
DIBROMOMETHANE 
DIBUTYLCHLORENDATE 
DICHLOROOIFLUOROHETHANE 
DICHLOROHETHANE-METHYLENE CHLORIDE 

DIELDRIN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
ENDOSULFAN !(ALPHA) 

M 
M 
M 
M 
s 

v 
v 
R 
R 
R 

R 
R 
p 

c 
c 

v 
v 
v 
v 
v 

M 
M 
M 
R 
s 

M 
R 
R 
R 
M 

M 
M 
M 
0 
p 

R 
s 
s 
s 
s 

v 
v 
0 
v 
v 

p 

s 
s 
p 
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4.3 Parameter Codes (Cont.) 

Code Parameter Name Parameter Group Code 
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----------33213·65·9-ENDOSUI::FAN-I·I-(BETA)-------p-------------------------

• 

1031·07·8 ENDOSULFAN SULFATE P 
72·20·8 ENDRIN P 
7421934 ENDRIN ALDEHYDE P 
53494·70·5 ENORIN KETONE P 
100·41·4 ETHYLBENZENE V 

EU-152 
EU-154 
EU-155 
206·44·0 
86·73-7 

IFLOR 
462·06·6 
G0-153 
5103·74·2 
58·89·9 

EUROPIUM-152 
EUROPIUM-154 
EUROPIUM-155 
FLUORANTHENE 
FLUORENE 

FLUORIDE 
FLUROBENZENE 
GAOOLINIUM-153 
GAMMA CHLORDANE 
GAMMA·BHC (liNDANE) 

76·44·8 HEPTACHLOR 
1024·57·3 HEPTACHLOR EPOXIOE 
37871·00·4 HEPTACHlORODIBENZO·P·OIOXIN 
38998·75·3 HEPTACHLORODIBENZOFURAN 
118·74·1 HEXACHLOROBENZENE 

R 
R 
R 
s 
s 

c 
0 
R 
p 
p 

p 
p 

D 
D 
s 

87·68·3 HEXACHlOROBUTADIENE S 
77·47·4 HEXACHLOROCYCLOPENTADIENE S 
34465·46·8 HEXACHLORODIBENZO·P·DIOXIN D 
55684·94·1 HEXACHLOROOIBENZOFURAN 0 
67·72·1 HEXACHLOROETHANE S 

2691·41-0 
193·39·5 
1100 
I ·131 
IR-~92 

MFESO 
MFETO 
FE-59 
78·59·1 
LA·140 

MPSEP 
MPBSO 
MPBTO 
PB-210 
PB·212 

HMX 
INDEN0(1,2,3·CD)PYRENE 
IODIDE 
IODINE-131 
IRIOIUH·192 

IRON, SOLUBLE 
IRON, TOTAL 
IRON-59 
ISOPHORONE 
LANTHANUM-140 

LEAD, EP lEACHATE 
LEAD, SOLUBLE 
LEAD, TOTAl 
lEA0-210 
LEA0-212 

E 
s 
c 
R 
R 

M 
M 
R 
s 
R 

M 
M 
M 
R 
R 

PB-214 LEA0·214 R 
MLISO LITHIUM, SOLUBLE M 
MLITO LITHIUM, TOTAL M 
~HGSO MAGNESIUM, SOLUBLE M 

----------MMGTo--MAGNESIUM-;-TOTA[--------M,--------------------------

• HMNEP 
MMNSO 
MMNTO 
MN-54 

M90AD112.A-E 

MANGANESE, EP lEACHATE 
MANGANESE, SOLUBLE 
MANGANESE, TOTAL 
MANGANESE-54 

M 
M 
M 
R 



4.3 Parameter Codes (Cont.) 

Code Parameter Name Parameter Group Code 

MHGEP MERCURY, EP LEACHATE M 
MHGTO MERCURY, TOTAL M 
HG-203 MERCURY-203 R 
72-43·5 METHOXYCHLOR p 
MMOTO MOLYBDENUM M 
544-85·4 N·DOTRIACONTANE 0 

621·64-7 N·NITROSO·DI·N·PROPYLAMINE s 
86-30·6 N·NITROSODIPHENYLAMINE s 
91-20·3 NAPHTHALENE s 
MNISO NICKEL, SOLUBLE M 
MNITO NICKEL, TOTAL M 

NB·95 NIOBIUM-95 R 
I N03N NITRATE c 
ICN03 NITRATE BY IC c 
IN3N2 NITRATE NITRITE c 
IN02 NITRITE AS NITROGEN c 

ICN02 NITRITE BY IC c 
98·95·3 N fTROBENZENE E 
4165-60·0 NITROBENZENE ·05 0 
NP·237 NP·237 R 
348·51·6 O·CHLOROFLUROBENZENE 0 

3268-87·9 OCTACHLOROOIBENZO·P·DIOXIN D 
39001·02·0 OCTACHLOROOIBENZOFURAN D 
IP040 ORTHO PHOSPHATE c 
0-18 OXYGEN·18 R 
1718·51·0 P·TERPHENYL·d14 0 

36088·22·9 PENTACHLORODIBENZO·P·DIOXIN D 
30402·15·4 PENTACHLORODIBENZOFURAN D 
87·86·5 PENTACHLOROPHENOL s 
J%HST PERCENT MOl STURE c 
IPETN PETN E 

IPH PH F 
85·01-8 PHENANTHRENE s 
108·95-2 PHENOL s 
OPHL PHENOL·d5 0 
4165-62-2 PHENOL·d5 0 

PU-238 PLUTON IUM-238 R 
PU-239 PLUTONIUM-239 R 
PU-239/240 PLUTONIUM-239/240 R 
MK·SO POTASSIUM, SOLUBLE M 
MK·TO POTASSIUM, TOTAL M 

K-40 POTASSIUM-40 R 
PA-233 PROTACTINIUM-233 R 
PA-234 PROTACTINIUM-234 METASTABLE R 
129-00·0 PYRENE s 
RA·223 RADIUM-223 

RA-224 RAOIUM-224 R 
RA-225 RADIUM-225 R 
RA-226 RADIUM-226 R 
RA·228 RAOIUM·228 R 

M90AD112.A·E 
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4.3 Parameter Codes (Cont.) 

Code Parameter Name Parameter Groug Code 

12F8F4-RDX 
RU-103 
RU-106 
SC-46 
MSEEP 
MSETO 

ISI02 
MSISO 
MSJTO 
MAGEP 
MAG SO 

MAG TO 
AG-110 
MNASO 
MNATO 
NA-22 

ISPCD 
SR-85 
SR-89 
SR-90 
100-42-5 

IS04 
ICS04 
!TEMP 
8n-o9-8 
41903-57-5 

30402-14-3 
127-18-4 
479-45-8 
MTLTO 
TL-208 

TH-227 
TH-228 
TH-230 
TH-232 
TH-234 

TH-237 
T I· 208 
SN-113 
SN-126 
108-88-3 

2037-26-5 
OPHCM 
TPG 
TPD 
IP04T 

1330-20-7 
8001-35-2 
79-01-6 
75-69-4 

M90AD112.A-E 

RUTHENIUM-103 
RUTHENIUM-106 
SCANDIUM-46 
SELENIUM, EP LEACHATE 
SELENIUM, TOTAL 

SILICA 
SILICON, SOLUBLE 
SILICON, TOTAL 
SILVER, EP LEACHATE 
SILVER, SOLUBLE 

SILVER, TOTAL 
S ILVER-110 
SODIUM, SOLUBLE 
SODIUM, TOTAL 
SOOIUM-22 

SPECIFIC CONDUCTANCE 
STRONTIUM-85 
STRONT IUM-89 
STRONTIUM-90 
STYRENE 

SULFATE 
SULFATE BY IC 
TEMPERATURE 
TETRACHLORO-M-XYLENE 
TETRACHLOROOIBENZO-P-DIOXIN 

TETRACHLOROOIBENZOFURAN 
TETRACHLOROETHENE 
TETRYL 
THALLIUM, TOTAL 
THALLIUM-208 

THORIUM-227 
THORIUM-228 
THORIUM-230 
THORIUM-232 
THOR IUM · 234 

THORIUM-237 
TI-SOMETHING 
TIN-113 
TIN-126 
TOLUENE 

TOLUENE-dB (BY GC) 
TOTAL HB HYDROCARBONS AS MOTOR OIL 
TOTAL LOW BOILING HYD AS GASOLINE 
TOTAL PETROLEUM HYD AS DIESEL FUEL 
TOTAL PHOSPHATE 

TOTAL XYLENES 
TOXAPHENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 

E 
R 
R 
R 
M 
M 

c 
M 
M 
M 
M 

M 
R 
M 
M 
R 

F 
R 
R 
R 
v 

c 
c 
F 
p 

D 

D 
v 
E 
M 
R 

R 
R 
R 
R 
R 

R 
R 
R 
R 
v 

0 
H 
H 
H 
c 

v 
p 

v 
v 
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4.3 Parameter Codes (Cont.) 

Code Parameter Name 

638-67-5 TRICOSANE 
98-08-8 TRIFLUOROTOLUENE 
H-3 TRITIUM 
U-233 URANIUM- 233 
U-234 URANIUM- 234 
U-235 URANIUM- 235 

U-235/236 URANIUM-235/236 
U-238 URANIUM-238 
HV·TO VANADIUM, TOTAL 
108-05-4 VINYL ACETATE 
75-01-4 VINYL CHLORIDE 

Y-88 YTTRIUM-88 
HZNSO ZINC, SOLUBLE 
HZNTO ZINC, TOTAL 
ZN-65 ZINC-65 
ZR-95 ZIRCON IUH-95 

M90A0112.A-E 

Parameter Group Code 

0 
0 
R 
R 
R 
R 

R 
R 
M 
v 
v 

R 
M 
M 
R 
R 
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Analvsis Methods 

Code Analysis Name 
_E~'-------------'~~~=--=~~-------------~----~ -

ABCRMO TH 
A303A 
A412D 
A429 
A509A 
A509B 
C1.0AH 
C1 .OBM 
C1.0CN 
C1 .OML 
C1.8PP 
C1.8DS 
C1.8DV 
E120. 1 
E150. 1 
E160. 1 
E160.2 
E170.1 
E200.7 
E206.2 
E213.2 
E218. 1 
E220.1 
E239.2 
E239.2 
E245.1 
E249. 1 
E270.2 
E272.2 
E289. 1 
E310. 1 
E325. 1 
E335.2 
E340.2 
t:::ISO. 1 
E3):1.3 
E351. 3 
E353.2 
E354. 1 
E365. 1 
E375.2 
E410. 1 
E413.2 
E415. 1 
E418. 1 
E420. 1 
E502. 1 
E601 
E602 
E608 
E624 

METALS (BY DIRECT ASPIRATION INTO AIR·ACTYLENE FLAME) 
TOTAL CYANIDE 
COMMON ANIONS 
PESTICIDES 
CHLORINATED PHENOXY ACID HERBICIDES 
METALS- CLP SOW ILM01.0, MOO A 
METALS- CLP SOW ILM01.0, MOO B (RESIDENTIAL WELL SAMP) 
CN · CLP SOW ILM01.0 
LANTHANIDES · CLP SOW ILM01.0, MOO C 
PEST/PCBS - CLP SOW OLOM01.8 
SEMIVOA · CLP SOW OLM01.8, MOO 0 
VOA- CLP SOW OLM01.8, MOD 0 
CONDUCTANCE 
PH 
FILTERABLE RESIDUE (ALSO KNOWN AS TOTAL OISOLVED SOLIDS) 
TOTAL SUSPENDED SOLIDS 
TEMPERATURE 
INDUCTIVELY COUPLED PLASMA (ICP) METALS SCREEN 
ARSENIC 
CADMIUM 
CHROMIUM 
COPPER 
LEAD 
LEAD 
MERCURY 
NICKEL 
SELENIUM 
SILVER 
ZINC 
ALKALINITY 
CHLORIDE 
TOTAL CYNIDE 
FLUORIDE 
AMMONIA 
AMMONIA (ISE) 
TOTAL NITROGEN 
NITRATE/NITRITE 
NITRITE 
TOTAL PHOSPHORUS 
SULFATE 
CHEMICAL OXYGEN DEMAND 
TOTAL RECOVERABLE OIL AND GREASE 
TOTAL ORGANIC CARBON (TOC) 
TOTAL RECOVERABLE PETROLEUM HYDROCARBONS 
TOTAL PHENOLICS 
ETHYLENE OIBROMIDE (1,2~0IBROMETHANE) 

PURGEABLE HALOCARBONS 
PURGEABLE AROMATICS 
ORGANOCHLORINE PESTICIDES AND PCB'S 
PURGEABLES 

M9QAD1 1 2.A-E 
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4.4 Analysis Methods (Cont.) 

Code 
E624H 
E625 
E625H 
E84006 
E901.1 
E903.A 
E905 
E906 
E908 
FIELD 
GS 
LGTERM 
RC 
SIJ131 0 
SIJ6010 
SIJ7060 
SIJ7420 
SIJ74 71 
SIJ7740 
SIJ8010 
SIJ8015 
SIJ8020 
SIJ8030 
SIJ8080 
SIJ8140 
SIJ8150 
SIJ8240 
SIJ8250 
SIJ8270 
SIJ8280 
SIJ8290 
SIJ8330 
SIJ9010 
SIJ9020 
SIJ9045 
SIJ9081 
SIJ9100 
SIJ9251 
USATHAMA 
UNK 

M90AD112.A-E 

Analysis Name 
E624H METHOD 
EXTRACTABLE PRIORITY POLLUTANTS (BASE/NEUTRAL AND ACID) 
E625H METHOD 
PU 
GAMMA 
RA-226 
SR/Y 
TRITIUM 
u 
FIELD MEASUREMENT 
GAMMA SPECTROSCOPY 
LONG-TERM (AVERAGING) 
RADIOCHEMISTRY 
EP TOXICITY - METALS 
INDUCTIVELY COUPLED PLASMA (ICP) METALS SCREEN 
ARSENIC 
LEAD 
MERCURY 
SELENIUM 
HALOGENATED VOLATILE ORGANICS 
NONHALOGENATED VOLATILE ORGANICS 
AROMATIC VOLATILE ORGANICS 
ACETONITRILE, ACRYLONITRILE 
ORGANOCHLORINE PESTICIDES AND PCB'S 
ORGANOPHOSPORUS PESTICIDES 
CHLORINATED HERBICIDES 
GC/MS METHOD FOR VOLATILE ORGANICS 
EXTRACTABLE PRIORITY POLLUTANTS (BASE/NEUTRAL AND ACID) 
EXTRACTABLE PRIORITY POLLUTANTS (BASE/NEUTRAL AND ACID) 
DIOXINS/FURANS 
DIOXINS/FURANS 
EXPLOSIVES 
TOTAL AND AMENABLE CYANIDE 
TOTAL ORGANIC HALIDES 
PH (SOIL - FIELD LABORATORY) 
CATION EXCHANGE CAPACITY 
TRAXIAL PERMEABILITY 
CHLORIDE 
EXPLOSIVES 
UNKNOIJN 

• 

• 

• 



• 
4.4 Analysis Methods (Cont.) 

Code 
-----------.::rno47 287 2 

• 

• 

11141·16·5 
53469·21-9 
12672-29·6 
11097-69·1 
11096·82·5 
MASEP 
MASTO 
MBAEP 
MBA TO 
BA-133 
BA-140 
71-43·2 
56-55-3 
50·32·8 
205·99·2 
191·24·2 
207·08·9 
65-85·0 
100·51-6 
BERA 
MBETO 
BE·7 
319·85·7 
81·211 
111·91·1 
111·44·4 
39638·32·9 
108·60-1 
117·81·7 
Bl-210 
Bl-212 
8!·214 
MB·SO 
MB·TO 
IBROM 
108·86·1 
74·97·5 
75·27·4 
460·00·4 
75·25·2 
74·83·9 
85·68·7 
MCDEP 
MCDTO 
MCASO 
MCATO 

M9QA0112.A·E 

Analysis Name 
AROCLOR ·1221 
AROCLOR-1232 
AROCLOR-1242 
AROCLOR·1248 
AROCLOR·1254 
AROCLOR·1260 
ARSENIC, EP LEACHATE 
ARSENIC, TOTAL 
BARIUM, EP LEACHATE 
BARIUM, TOTAL 
BARIUM·133 
BARIUM-140 
BENZENE 
BENZOCA)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(G,H,I)PERYLENE 
BENZO(K)fLUORANTHENE 
BENZOIC ACID 
BENZYL ALCOHOL 
BERYLLIUM 
BERYLLIUM, TOTAL 
BERYLLIUM· 7 
BETA-BHC 
BJ-211 
BIS(2·CHLOROETHOXY)METHANE 
BIS(2-CHLOROETHYL)ETHER 
BIS(2-CHLORO!SOPROPYL)ETHER 
BIS(2·CHLOROISOPROPYL)ETHER 
BISC2·ETHYLHEXYL)PHTHALATE 
BJSMUTH-210 
BISMUTH-212 
BISMUTH·214 
BORON, SOLUBLE 
BORON, TOTAL 
BROMIDE 
BROMOBENZENE 
BROMOCHLOROMETHANE 
BROMODICHLOROMETHANE 
BROMOFLUOROBENZENE 
BROMOFORM 
BROMOMETIIANE 
BUTYL BENZYL PHTHALATE 
CADMIUM, EP LEACHATE 
CADMIUM, TOTAL 
CALCIUM, SOLUBLE 
CALCIUM, TOTAL 

/ 
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4.4 Analysis Methods {Cont.} 

Code 
75- 15·0 
56-23-5 
CE- 139 
CE- 141 
CE-144 
CS-134 
CS-137 
57-74-9 
lCL 
!CCL 
108-90-7 
75·00-3 
67-66-3 
74-87-3 
25168-05-2 
MCREP 
MCRSO 
MCRTO 
CR-51 
218-01·9 
MCOTO 
co-57 
co-58 
co-60 
MCUSO 
MCUTO 
57- 12·5 
ICNTO 
319-86-8 
MD-SO 
84-74-2 
117·84-0 
53·70-3 
132-64-9 
124-48·1 
74 ·95-3 
1770··80-5 
75-71·8 
75-09·2 
60-57-1 
84-66·2 
131·11-3 
959-98·8 
33213-65·9 
1031-07-8 
72-20-8 
7421934 

M90AD112.A·E 

Analysis Name 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CERIUM-139 
CERIUM-141 
CERIUM-144 
CESIUM-134 
CESIUM- 137 
CHLORDANE 
CHLORIDE 
CHLORIDE BY IC 
CHLOROSENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
CHLOROTOLUENE 
CHROMIUM, EP LEACHATE 
CHROMIUM, SOLUBLE 
CHROMIUM, TOTAL 
CHROMIUM-51 
CHRYSENE 
COBALT, TOTAL 
COBALT-57 
COBALT-58 
COBALT-60 
COPPER, SOLUBLE 
COPPER, TOTAL 
CYANIDE 
CYANIDE, TOTAL 
DELTA·BHC 
DEUTERIUM 
DI·N·BUTYL PHTHALATE 
DI·N·OCTYL PHTHALATE 
OIBENZ(A,H)ANTHRACENE 
DIBENZOFURAN 
DIBROMOCHLOROMETHANE 
DIBROMOMETHANE 
DIBUTYLCHLORENDATE 
OICHLORODIFLUOROMETHANE 
DICHLOROMETHANE·METHYLENE CHLORIDE 
DIELDRIN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
ENOOSULFAN !(ALPHA) 
ENDOSULFAN II(BETA) 
ENOOSULFAN SULFATE 
ENORIN 
ENDRIN ALDEHYDE 
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4.5 Parameter Value 

Code 

% 
* 
*E 
B 
D 
E 

JB 
NA 
NC 
NR 
NS 
R 
s 
u 
UJ 

M9QA0112.A-E 

Parameter Value Qualifier Name 

% RECOVERY 
CONTROL LIMITS NOT APPLICABLE 
OUTSIDE CALIBRATION 
PRESENT IN BLANK 
DUPLICATE ANALYSIS OF A SAMPLE 
DET BEYOND CALIBRATION RANGE 
INTERFERENCE 
PRESENT BELOU DETECTION LIMIT 
PRS BLU DET LMT(J)PRS IN BLANK 
NOT APPLICABLE 
NOT CALCULATED 
NOT REPORTED 
NOT SPIKED 
NOT REQUESTED (NR) 
NOT SPIKED (NS) 
ANALYZED FOR BUT NOT DETECTED 
NOT DETECTED/ESTIMATED 
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Performance Evaluation Samples 

Performance evaluation samples and project performance evaluation samples will be used to monitor 

laboratories providing services for a field investigation. A performance evaluation (PE) sample is defined 

to mean those samples provided by agencies such as USEPA or DOE, on a routine basis, as part of an 

approved cross-check program. Project performance evaluation (PPE) samples are defined as those 

samples submitted as blindjdouble blind samples to the laboratory by the subcontractor. The PE and PPE 

sample results will be used by the EG&G subcontractor to evaluate the laboratory's accuracy in identifying 

and quantitating analytes. 

A PPE sample will be submitted for laboratory analysis at semi-annual intervals during a field effort for 

analytes applicable to that effort. PPE samples will not be submitted during periods of field inactivity of 

greater than six (6) consecutive months. 

•• 

A PPE sample is created by spiking a known concentration of analyte into an artificial sample matrix, such • 

as deionized water or sand. A PPE sample will be generated and verified by a independent vendor. The 

verified PPE sample will then be placed in pre-labelled Mound sample containers appropriate to the analysis 

and shipped to the sample document control administrator. The PPE sample will be assigned a sample ID 

and documented in the field logbook. The sample document control administrator will submit the sample 

as a normal sample for screening to Mound and shipment to the laboratory. Since the PPE sample will be 

shipped with other normal samples, every attempt will be made to ensure the laboratory is unaware a PPE 

sample has been included in the sample stream. 

Laboratory results of routine cross-check PE samples will be monitored by the QAM or designee. The 

acceptance criteria f9r PPE samples will be 50-150% or vendor specifications. whichever are more stringent. 

The PPE samples will be validated in the same manner as Mound sample results. All PPE data will be 

reviewed by the QAM or designee. If results are outside of the specified criteria, the data will be evaluated 

for systematic errors, such as a missing surrogate compound in the spiking solution, incorrectly prepared 

standard(s), etc. If systematic errors are detected. the laboratory must take corrective action to alleviate 

the deficiency. If systematic errors detrimentally affect the integrity and usability of analytical data and 

corrective action cannot or has not been made by the laboratory within a QAM specified time frame, then 

M90AD36.A-F • 
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the laboratory will be removed from the program. If the errors are not systematic, a second PPE may be 

submitted for the same analyte group. In all cases. the OAM will determine the impact of PPE outliers on 

associated samples. 

TheOAM will-review the valiaation summary report and determine whether the i'aboratory performance was 

acceptable, resolve problems as necessary with the laboratory, and send the laboratory a copy of their 

performance results. The OAM will distribute the summary to the Quality Assurance Officer and the EG&G 

subcontractor Project Manager. The process and responsibilities for submitting and evaluating a PPE 

sample is described in Figure F.1. 

Table F.1 describes the anticipated type and number of analytes which to be included in the PPE sample. 

The actual analytes to be prepared in the PPE sample depend on the field investigation and the availability 

of materials from vendors . 

M9QAD36.A-F 



2 

Table F.1 

Quality Assurance Project Plan 
Mound Plant, O.U. 9 Site-Wide 
Section: Appendix F 
Revision 3, Final 
Date: June 1993 
Page 3 of 4 

Anticipated Analytes for PPE Samples 

Analyte Group Minimum Number of Frequency2 
Analytes' 

Organic Semivolatile Compounds 6 Semi-annual 

Organic Volatile Compounds 3 Semi-annual 

PesticidejPCB Compounds 2 + one Aroclor Semi-annual 

Metals 2 Semi-annual 

Cyanide 1 Semi-annual 
Nitrate-N 1 
Fluoride 1 
Ammonia 1 
Nitrite 1 
Sulfate 1 
Chloride 1 
Total Nitrogen 1 
Total Phosphorus 1 
TOC 1 
TDS 1 
TSS 1 
Alkalinity 1 

Explosives 2 Semi-annual 

Dependant on availability from vendors and the type of analyses performed for a given investigation. 
PPE samples will be submitted semi-annually during the field effort. Samples will not be submitted 
during periods of field inactivity of greater than six (6) consecutive months. 
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and Reports 
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The laboratory specifications attachment serves the purpc:>se of P_!oviding elerl!_e~t~oj _!he Qp_er_a_ble_Uf:'it ____ ~ 

9 Quality Assurance Project Plan (OAPP) that are specific to a named laboratory. Providing the 

information in the form of an attachment allows for the use of more than one laboratory for an 

investigation. It is intended that scheduling conflicts and laboratory capacity issues are minimized with 

the provision of laboratory specifications attachments. This attachment, attachment 1 , provides 

information on International Technologies Analytical Services (ITASI Mixed Waste and Radiological 

Sciences Laboratory in Oak Ridge, Tennessee . 

M90AD06.AG1 
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2. LABORATORY RESPONSIBILITIES 

ITAS is required to meet the quality assurance requirements presented in the OAPP. ITAS Mixed 

Waste and Radiological Sciences Laboratory participates in the USEPA RAD lntercompanies Program 

Studies, DOE Environmental Measurements Laboratory Quality Assurance Programs, and the USEPA 

CLP round-robin program. The following are specific ITAS Mixed Waste and Radiological Sciences 

Laboratory quality-assurance related responsibilities: 

- The regional director 

- reports directly to the Vice President of IT AS; 

- provides resources for implementation of the OAP at each laboratory; 

- periodically determines the effectiveness of the OAP at each laboratory; and 

- recommends changes in the OAP to the IT AS director of quality assurance and 

compliance. 

- The laboratory director 

- reports directly to the Regional Director of Analytical Operations; 

- implements the OAP within the laboratory; 

- periodically determines the effectiveness of the OAP in the laboratory; 

- approves laboratory-specific attachments to the Quality Assurance Manual, 

project-specific manuals, SOPs, and revisions; 

- recommends changes in the OAP to the ITAS director of quality assurance and 

compliance; 

- issues laboratory reports; 

- maintains a current laboratory organization chart; and 

- supervises laboratory participation in inter-laboratory accreditation and proficiency 

programs. 

M9QA006.AG1 
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- The laboratory manager 

- manages daily laboratory analytical operations and supervises Quality control activities 

performed as pan 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 

M90AD06.AG1 

- coordinates preparation of Quality control standards, arranges insenion of Quality 

control samples into the laboratory sample stream, and reviews the results; 

- 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 reponing and disposition of nonconformances 

within the laboratory and verifies corrective actions for all nonconformances; 
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- notifies the technical director and laboratory manager of out-of-control situations; 

- reports unresolved nonconformances to the IT AS director of quality assurance and 

compliance; 

- stops production of data in laboratory areas 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 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 preventive 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 

M90AD06.AG1 

perform analytical procedures and data recording in accordance with accepted 

methods; 

- perform and document calibration and preventive maintenance of instrumentation, as 

appropriate; 

• 

• 

• 
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- immediately report out-of-control situations, instrument malfunctions, calibration 

failures, or other nonconformances to ~g rou IL!ead~~r::!tL_ quality __ co_ntr_ol _______ _ 

coordinator, as appropriate; and 

- prepare data summaries for review by the laboratory manager. 

These responsibilities meet the general responsibilities identified in section 2.3 of the QAPP. 

In addition to the responsibilities listed above, the Mixed Waste/Radiological Science Laboratory may 

also send samples to either the IT AS Laboratory in St. Louis, Missouri or Knoxville, Tennessee if there 

is no capacity at the Oak Ridge Facility. The process for making this determination is presented in 

Figure 1 and primarily depends on level of activity in the samples. The use of another IT laboratory 

must be approved by the EG&G subcontractor Quality Assurance Manager (QAM) prior to shipment 

• of samples. 

• 

IT AS Mixed Waste/Radiological Science Laboratory participates in the USEPA CLP round-robin program, 

USEPA RAD lntercompanies Program Study, and US DOE Environmental Measurement Laboratory 

cross-check program . 

M9QAD06.AG1 



LEGEND: 

Contact 
management, do 
not send aamotes 

Reduce volume 
to beloW 

iTAS limits 

Mixed waste laboratory • IT AS. Mixed Waste and 
Radiological Sciences 
Laboratories in Oak Ridge, 
Tennessee 

Category I laboratory • ITAS, Middlebrook 
Laboratory in Knoxville. 
Tenneaaee 

Designated laboratory Is a mixed waste laboratory 
which has an NRC license to handle levels at a 
Category II level. 

ITASUmltJ 

Category 1 groas alpha < 0.01 11CUslllTiple 
gross beta < 0.1 !'Cilsample 
total ac:tivtty < 0.002 11Cilgram 

Category II gross . alpha C: 0.01 but < 0.1 11CI 
gross beta c: 0.01 but < 1 1-'CI 
total actiVity < 0.01 11CIIgram 
< 0.1 mRihour contact 

• II mixed wute laboratory cannot send to a 
Category 1 laboratory due to tne ltvttls in the 
sample, IT AS mixed waa1e laboratory in St. Louis 
may ba used. Sl Louis may also ba used tor 
Category 1 samples. 

IT AS • IT Analytical Services 
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S~les coUected ana 
screened by Mound Plant 
for Pu·238 and Th-232 

Samples rematn and 
'--__._. are analyzed by 'mixed 

Samples sent to Category I 
laboratory within the 

laboratory'S capacity limits 

waste laboratory 

Samples remain and 
are analyzed by mixed 

waste laboratory 

Samples rematn and 
are anaryzea by 'm1xea 

waste laboratory 

F'tgUre 1. Use of Additionat IT Laboratories. Operable Unit 9. 

• 

• 

• 
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IT AS Mixed Waste and Radiological Science Laboratory has been identified as_t!:!_e_~Q..ox.atow_to_per:form __ ~ 
------------------

• 

• 

the radiological and chemical analyses listed on Table 1. The analytical methodology to be followed 

is specified in section 6 of the OAPP. The laboratory quantitation limits and/or instrument detection 

limits for the parameters to be analyzed are also noted on Table 1. These limits are at or below the 

project required limits specified in section 6 of the OAPP . 

M90A006.AGt 
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Table 1. Analytical Methods, Parameters, and Instrument Detection Umlts 
Surface Water /Groundwater and Soil/Sediment Samples 

Parameters 

1. Volatile Organic Compounds 
(VOCs), Soil/Sediments and 
Surface Water 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
1, 1-Dichloroethene 
1, 1-Dichloroethane 
1 ,2-Dichloroethene (total) 

Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 

VInyl Acetate 
Bromodlchloromethane 
1,2-Dichloropropane 
cis-1 ,3-dichloropropene 
Trichloroethene 

Dibromochloromethane 
1, 1,2-Trichloroethane 
Benzene 
trans-1,3-dlchloropropene 
T ribromomethane 

4-Methyl-2-pentanone 
(methyl isobutyl ketone) 

2-Hexanone 
Tetrachloroethane 
Toluene 
1, 1,2,2-T etrachloroethane 

Chlorobenzene 
Ethyl benzene 
Styrene 
Xylenes (total) 

NA - Not Applicable 

Analytical Methods 
Water Soil/Sediment 

CLP SOW CLPSOW 
Modification D Modification D 

Instrument Detection Umits• 
Water Soil/Sediment 

{pg/L) {pg/L) 

Low Soil/ 
Sedimentd 

3.1 3.1 
2.4 2.4 
1.7 1.7 
1.5 1.5 
1.3 1.3 
4.7 4.7 
0.8 0.8 
4.5 4.5 
1.9 1.9 
4.4 4.4 

1.8 1.8 
1.5 1.5 
4.3 4.3 
1.2 1.2 
0.8 0.8 

4.6 4.6 
1.5 1.5 
2.2 2.2 
2.4 2.4 
1.9 1.9 

1.3 1.3 
1.0 1.0 
2.4 2.4 
1.8 1.8 
1.0 1.0 

3.1 3.1 

2.3 2.3 
1.9 1.9 
2.8 2.8 
2.6 2.6 

1.9 1.9 
2.5 2.5 
1.9 1.9 
5.0 5.0 

• 

• 

Please note that IT Oak Ridge is not currently set up for the version of CLP SOW specified In the QAP. 
Detection limits will be updated when the laboratory is set up for the analyses. 



• 
Parameters 

Table 1. (page 2 of 7) 

Analytical Methods 
Water Soil/Sediment 

2. Semlvolatile Organic CLP SOW CLP SOW 
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Instrument Detection Llmitsa 
Water Soil/Sediment 
(pgjL) (pgfL) 

Low Soil/ 
___ C=oropouods __ . __ ...... --ModHication-0-Modification-D--- -- --SedimentL----- ~~-

• 

Phenol 
bis(2-chloroethyl) ether 
2-Chlorophenol 
1 ,3-Dichlorobenzene 
1 ,4-Dichlorobenzene 
Benzyl alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
bls(2-chlorolsopropyl) ether 
4-Methyphenol 

N-nitroso-dl-n-dlpropylamine 
Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nitrophenol 

2,4-Dimethylphenol 
Benzoic acid 
bis(2-chloroethoxy) methane 
2,4-Dichlorophenol 
1 ,2,4-Trlchlorobenzene 

Naphthalene 
4-Chloroanillne 
Hexachlorobutadlene 

4-Chloro-3-methylphenol 
(para-chloro-meta-cresol) 
2-Methylnaphthalene 

Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trlchlorophenol 
2-Chloronaphthalene 
2-Nitroanillne 

Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 

.-----~--A - Not ARRiicable_mm _____ _ 

• 

0.3 9.9 
1 33 

0.5 16 
0.3 9.9 
0.3 9.9 
0.4 13 
0.4 13 
0.7 23 
0.4 13 
0.5 16 

0-8 26 
0.7 23 
0.5 16 
0.5 16 
2 66 

1 33 
6 200 

0.6 20 
1 33 

0.6 20 

0.2 6.6 
0.7 23 
0.7 23 

, 33 
1 33 , 33 

0.8 26 
0.6 20 
0.6 20 
0.8 26 

0.5 16 
1 33 

0.3 9.9 
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Table 1. (page 3 ot 7} 

Instrument Detection Limitsa 
Analytical Methods Water Soil/Sediment 

Parameters Water Soil /Sediment (pgjL) (pgjL) 

2. Semivolatile Organic CLP SOW' CLP SOW 
Compounds (continued) Modification D Modification 0 

3-Nitroanillne 3 99 
Acenaphthene 0.5 16 
2, 4-Dinitrotol uene 2 66 
4-Nitrophenol 2 66 

Dibenzofuran 0.4 13 
2.4-Dinitrotoluene 0.7 23 
Diethylphthalate 0.5 16 

4-Chlorophenyl-phenyl ether 0.5 16 
Fluorene 0.6 20 
4-Nitroanillne 3 99 
4,6-Dinitro-2-methylphenol 3 99 
N-nitrosodlphenylamine 1 33 

4-bromophenyl-phenylether 1 33 • Hexachlorobenzene 1 33 
Pentachlorophenol 3 99 
Phenanthrene 0.3 9.9 
Anthracene 0.6 20 
01-n-butylphathalate 1 33 
Auoranthene 0.7 23 
Pyrena 2 66 
Butyl benzyl phthalate 4 130 
3,3' -Dichlorobenzidine 4 130 

Benzo(a)anthracene 33 
Chrysene 1 33 
bls(2-Ethylhexyl)phthalate 4 130 
01-n-octylphthalate 1 33 
Benzo(b)fluoranthene 2 66 
Benzo(k)fluoranthene 2 66 
Benzo(a) pyrene 0.8 26 

lndeno(1,2,3-cd)pyrene 0.6 20 
Dibenz(a,h)anthracene 0.5 16 
Benzo(g,h,i)perylene 33 

Additional Compounds: 
2-benzyl-4-chlorophenol TBD TBD 

3. Pesticides and PCBs CLP SOW' CLP SOW 

alpha-BHC 0.01 0.7 • beta-BHC 0.01 0.7 
delta-BHC 0.01 0.7 
gamma-BHC (Lindane) 0.02 1.3 

NA - Not Applicable 
TBD - To Be Determined 



• 
Parameters 

3. Pesticides and PCBs 
______ _(~ontlnued) 

• 

• 

Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4'-DDE 

Endrin 
Endosulfan II 
4,4'-DDD 
Endosulfan sulfate 
4,4'-DDT 

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. Metals (Target Analyte 
Ust) 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 

NA - Not Applicable 

Table 1. (page 4 of 7) 
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Instrument Detection Umits• 
Analytical Methods 
Water Soil/Sediment 

CLP SOW CLP SOW 
Modiflcatlon_D~Modiflcatlon-D-~ 

CLP SOW' CLP SOW' 
Modification A Modification A 

Water Soil/Sediment 
{pg/L) (.ug/L) 

-------------~~ --

0.02 1.3 
0.03 2.0 
0.03 2.0 
0.03 2.0 
0.01 0.7 
0.02 1.3 

0.03 2.0 
0.03 2.0 
0.01 0.7 
0.01 0.7 
0.03 2.0 

0.01 0.7 
0.02 1.3 
0.03 2.0 
0.01 0.7 
0.01 0.7 
0.25 16.7 

0.04 -2.7 
0.06 4.0 
0.20 13.3 
0.10 6.7 
0.20 13.3 
0.08 5.3 
0.03 2.0 

(mgjkg) 

60 12 
30 6 
2.0 0.4 
2.0 0.4 
2.0 0.4 
2 0.4 

20 4 
10. 2 
10 2 

Q 2~ 

10 2 



Parameters 

4. Metals (Target Analyte List) 
{continued) 

Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Additional Elements: 
Molybdenum 
Tin 
Bismuth 
Lithium 

5. Cyanide 

6. Common Anions 

Nitrate-Nitrite 
Chloride 

Sulfate 
Ammonia 
Fluoride 

7. Total Nitrogen 

8. T otai Phosphorus 

9. Tot~l Organic Carbon (TOC) 

10. Total Dissolved Solids (TDS) 

11. Total Suspended Solids (TSS) 

12. Alkalinity 
NA - Not Applicable 
TBD - To Be Determined 
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Table 1. (page 5 of 7} 

Instrument Detection Limitsa 
Analytical Methods Water Soil/Sediment 
Water Soil /Sediment (.ug/L) (.ug/L) 

CLPSOW CLP SOW (mgjkg) 
Modification A Modification A 

2.0 0.4 
50 10 
2.0 0.4 
0.2 0.04 
20 4 

1000 200 
2.0 0.4 
10 2 
100 20 
2.0 0.4 
10 2 
5 1 

TBD TBD 
TBD TBD • TBD TBD 
TBD TBD 

(mgjkg) 
CLP SOW CLP SOW 2.0 2 

Quantitation Limitsa 
(mgjl) (mgjkg) 

E353.29 E353.29 0.10 1 I 

E325.1 9/ SW9250b 0.50 5' 
SW9250c 
375.29 NA 5 NA 
E350.1 9 NA 0.1 NA 
E340.29 E340.29 0.1 0.025 

E351.39 NA 0.10 NA 

E365.1 9 NA 0.10 NA 

E415.1 I NA 25 
E415.29 

E160.1 9 NA 4 NA 

E160.29 NA 10 NA 

E310.1 9 NA 5 NA • Arsenic, lead, selenium, and thallium are analyzed using graphite furnace atomic absorption (AA) with Zeeman 
background correction. Rest of the metals are analyzed using ICP decept for potassium (flame AA) and mercury 
(cold vapor AA). 



• 

• 
• 

b 

• 

Parameters 

18. Radlonuclldes 

Gamma -Spectrometry· 

Amerlclum-241 
Cobalt-60 
Cesium-137 
Bismuth-21 0 metastable 
Bismuth-207 
Potassium-40 
Radium-226 (soils) 

Tritium 
Plutonium Isotopes 
Thorium Isotopes 
Radlum-226 

Uranium Isotopes 
Strontlum-90 
Americium-241 

Table 1. (page 6 of 7) 

Analytical Methods 
Water Soil/Sediment 
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Instrument Detection Umits" 
Water Soil/Sediment 
{ug/L) {ug/L) 

(pCijl) (pCijg dry) 

-Nuclear Data·- -Nuclear D-ata---
Inc., 1986" Inc., 1986n 

E906.0° E906.0° 
NAS, 1965' NAS, 1965' 
NAS, 19601 NAS, 19601 

ASTM NA 
D2460-701 

NAS, 19621 NAS, 19621 

NAS, 1960 NAS, 1960 
EML Am-ot NA 

SOOP 
1 i 
11 
1v 

1 
5 

1m 
1m 
1m 
1m 
1m 

10m 
0.3m 

50 pCljg 
t.o• 
1.o• 
NA 

0.6 
1 

NA 

For non-CLP analyses, these are expected methOd detection limits based on reagent grade water or a purified 
solid matrix. Actual quantitation limits may be higher depending upon the nature of the sample matrix. The 
limit reported on final laboratory reports will take into account the actual sample volume or weight, percent 
moisture (where applicable), and the dilution factor, if any. 
"Test Methods for Evaluating Solid Waste, Physical/Chemical Methods," SW-846, 3rd edition, U.S. EPA, 
November 1986 . 
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·u.s. EPA Contract Laboratory Program, Statement of Work for Organics Analysis, Multi-Media, Multi
Concentration." SOW No. 2/88 Including revisions 9/88 and 6/89 or most recent version. PesticidesjPCBs 
will be analyzed according to CLP SOW Document No. OLM01.0, including revisions 0.1 (December 1990) and 
0.2 (January 1991). 
Medium Soil/Sediment CRQLs are 125 times the low soil/sediment CRQLs for volatile organic compounds and 
60 times the low soil/sediment CROLs for semivolatile organic compounds. Estimated detection limits for 
metals In soil are based on a 1-gram sample diluted to 200 mL 
"U.S. 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. 
Based on a 1 0-gram soil sample and 100 mL volume of extractant and a soil moisture content between 0 and 
10 percent (rounded). Actual quantitation limit will vary with the sample and extractant amounts and will 
depend upon the nature of the soil matrix. 
"Methods for Chemical Analysis of Water and Wastes," U.S. EPA, EPA-600/4-79-020 revised March 1983 
If soils are acidic, CEC will be analyzed by "Method of Soil Analysis, Part 2 Chemical and Microbiological 
Properties," by H. D. Chapman, American Society of Agronomists. 1965. 
"Annual Book of American Society of Testing Materials Standards," Section 4, Construction, Volume 04.08, Soil 
and Rock, Building Stones, Geotextiles," ASTM 1990. 
"Radiochemistry of Uranium,· NAS-NS-3050, National Academy of Sciences, March 1962. 
Based on 900-mL sample size. 
Based on 650-gram dry sample. 
NO 9900 VAA/VMS Spectroscopy Application Package User's Manual (09-0196), Nuclear Data, ln. 
Schaumberg, IL August 1986. 
"Prescribed Procedures for Measurement of Radioactivity in Drinking Water," U.S. EPA, EPA-600 /4-80-032, latest 
version. 
Based on 1 00-mL sample size. 
Dependent upon percent moisture In sample, based on 10 grams. 
"The Radiochemistry of Plutonium," G.H. Coleman, NAS-NS-3058, National Academy of Sciences, September 
1965. 
Based on 2-gram dry sample. 
"The Radiochemistry of Thorium," E.K. Hyde. NAS-NS-3004, National Academy of Sciences, January 1960. 
"Standard Test Methods for Radium in Water," ASTM, latest version. 
Based on 1 ,000-mL sample size. 

TBD- To Be Determined. Information will be supplied in next version. 

• 



• 

• 

• 
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4. LABORATORY SAMPLE CUSTODY PROCEDURES 

4. 1. Sample Receipt 

Upon receipt, the sample custodian wi!_llnspect sa'!!Rie container~for_in_tegr:ity_and_will note ______ _ 
~--------------

the temperature inside the sample coolers. The presence of leaking or broken containers will 

be noted on the chain-of-custody record (see Figure 4.1 ). The IT project manager for the 

Mound Plant ER Program will notify either the WESTON field manager or the sample bank 

manager within 24 hours of the receipt of broken or leaking samples. The sample custodian 

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

of the samples. The pressure gauge on air canister samples will be recorded on the 

chain-of-custody form. 

The information on the chain-of-custody record will be compared by the sample custodian 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. The samples will be 

checked for the required sample containers, preservation, and volumes. 

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

analysis by the sample custodian. The storage location will be recorded on the 

chain-of-custody record. 

The sample custodian will retain the original chain-of-custody record; carbon copies will be 

provided to each laboratory section manager, and one carbon copy will be placed in the main 

sample log, which is 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 . 
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Samples will be maintained in storage in one of the locked storage refrigerators prior to sample preparation 

and analysis. Samples designated for analysis for volatile organic compounds will be stored in a separate 

refrigerator. The storage refrigerators are maintained at 4 % 2oC. 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. 

• 

• 

• 
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PAGE NO.: 

Project Code--------
EPA Case# 
Sample Nos.---------

INTERNAL CHAIN-OF-CUSTOJl_Y_~Q~ ________________ _ 
--------------------IT AJ.~I)1ical Servi~es- Oak Ridge Laboratory 

WORKORDER Nu....;. ____________ _ 

Extr/ 
Sample Digt/ Moved Moved 

No. Date Time Smpl From To Reason Signature 

• 

0 = Original sample WH = Water, HCJ finish 
--------------"'0 = D_istillate_(specify_} ____ WN-=-Water,-HNOrlinish---------------

• 
A = Acid extract DH = Soil/sediment, HCl finish 
P = Pest./PCB extract DN = Soil/sediment, HN03 finish 
E = BN/AE extract B = Base Neutral extract 
V = VOAs sample 

Figure 4.1. Internal Chain-of-Custody Form 
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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 /mass spectroscopy 

(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. 

4.4. Sample Tracking - Metals Analysis 

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

absorption/inductively coupled plasma spectroscopy. Sample digests are stored at room temperature in 

a secured area before analysis and for a minimum of six weeks after analysis. When samples are prepared 

for d~gestlon, 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 metals analysis section. Upon completion of sample 

digestion, a carbon copy of the sample digestion record is provided to the metals analysis section to alert 

them that digestates are ready for analysis. The bound laboratory notebook containing the digestion record 

is retained by the metals digestion laboratory. 

• 

• 

• 
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Information related to sample tracking at the IT Laboratories is recorded in laboratory log-in books and in 

the Laboratory Information Management System (LIMS). This information includes 

project identification number; 

sample number; 

type of samples; 

date received; 

date put Into storage after analysis was 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. 
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5. LABORATORY DATA REDUCTION PROCEDURES 

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 (nonmetal) 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. Laboratory data reduction procedures are provided in the 

respective IT Laboratory SOPs and in the CLP SOW. The associated quality control data (laboratory 

duplicates, surrogates, matrix spikes, and 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 
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data summary is then generated that is reviewed and is signed by the laboratory section manager 

and/or laboratory manager . 
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6. LABORATORY DATA VALIDATION PROCEDURES 

Prior to the final production of analytical reports, laboratory data are reviewed and verified according 

to IT AS procedures described in the IT AS Quality Assurance Manual in section 1 0.2, Data Validation. 

The IT AS 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 

matrix spike duplicates) are used to compare results to established control limits. 

Data validation consists of review of data processing and data reporting. Twenty percent of all data 

processed will be checked by an independent analyst using one of two procedures. 

One procedure involves the check of a copy of the data for the appropriateness of the equations used, 

correctness of numerical input, corrections of calculations, and correct interpretation of raw data. Any 

changes are agreed upon by both the reviewer and originator of the data. If any errors are found, a 

1 00 percent check of the data is performed. 

The other procedure entails marking original data in black ink for review. Changes are backchecked 

and conformances and corrective actions are documented. The frequency of checks using this 

procedure is the same. 

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 of issuance of the laboratory report. 
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IT Laboratories maintain full service contracts or have an equivalent maintenan~ program on all maj~o=---r ____ _ 

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 activities are recorded in the 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 2 summarizes the type and frequency of maintenance of major instruments for IT Laboratories 

that will be used for the analytical program. Those parts commonly replaced, as specified in Table 2, 

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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Metals 

Metals 

Metals 

APPLICABLE 
ANALYTICAL 

METHOD 

• 

TABLE 2. 

PREVENTIVE MAINTENANCE REQUIREMENTS FOR MAJOR INSTRUMENTS 

ITAS MIXED WASTE AND RADIOLOGICAL SCIENCES, OAK RIDGE, TENNESSEE 

INSTRUMENT 

Inductively Coupled Argon 
Plasma ~CAP) 

Atomic Absorption Spectrometer 
lor Mercury Analysis 

Atomic Absorption Spectro
photometer Flame Unhs 

ITEMS CHECKED/SERVICED 

Replace Pump T ublng 
Inspect and Clean Sample introduction System 
Drain Air Fihers 
Check Drain Receptacle Level 
Clean Torch ' 

Replace Check Valws 
Check Pump Delivery 
Check Tubing Integrity 
Clean Burner/Adsorption Ceil Mount 
Clean Adsoptlon Ceil 
Replace System Tubing 

Inspect Backtlash Dlaphram 
Check Drain Receptacle Level 
Replace Nebulizer Chamber 0-rings 
Replace Beam Splitter 
Clean Nebulizer 
Clean Burner Head 
Clean Spray Chamber 
Rem011e and Clean Burner Mounl 

• 

MINIMUM 
FREQUENCY 

~Needed 

As Needed 
Seml-kly 
Weekly 
Monthly 

~Needed 

~Needed 

~Needed 

Monthly 
Monthly 
Semi-annually 

~Needed 

~Needed 

As Needed 
~Needed 

Weekly 
Weekly 
Weekly 
Monthly 
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MelaJs 

Metals 

• 
I 

APPLICABLE 
ANALvTICAL 
MET~OD INSTfiUMENT 

G raphHe Furnace 
Atomic Absorption Spectrometer 
(Mode! 851/655) 

Graphite Fumaee 
Atomic Absorption 

• 
TABLE 2. (continued) 

rTEMS CHECKED/SERVICED 

Replace G<aphtte Cuvelier 
ReplaCe Fry·R~e and Glau Wool 
Check Drain Reeeplaele 
RepW:e T emperalure Senoor 
Clean EleclrodH 
Replace Graphtte lnsorta 
Replace Eleetrodes and Sensor Pos1s 
Cheek Graphtto lnHrt 
Cheek Reelreulalor Water L......,l 
Replace Set SerM 
Cheek Eleclrodo Appelllanee 
Clean Nebulizer and Spray Cham!Mr 
Clean Fumac:e Cham!Mr and Windows 
Clean Fu!TIAU Head wilh Ac:tk: Acld 
Replace Reelreulalor Water 

Check Drain Receptacle 
Clean Sapphire Window 
ReplaCe GraphHe Cuvette 
Clean Cell Body and Windows 
ReplaCe Marl>le Chips 
Check Reelreulator Water Level 
Clean Temperalure Senoor FiHer 
Clean FASTAC Pump 
Clean Nebulizer and Spray Cham!Mr 
Clean Alr FiHer 
Flush Fumac;e Head with Acetic Acid 
Replace reclrculalor Waler 

MINIMUM 
fREQUENCY 

AB Jeeded 
ABn~ 
ABn~ 
ABn~ 
AB nl.eded 
AB nl.eded 
ABn~ 
Weekly 
Wee~ 
Wee~ 
Wee~ 
Monthly 
Monthly 
Semi-Annually 
Semi-Annually 

ABL 
AB~ 
AB nl.eded 
Wee~ 
weeidy 
weeidy 
Semi-Montly 
Monthly 
Monthly 
Monthly 
Semi-Annually 
Semj·Annually 
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APPLICABLE 
ANALYTICAL 

METHOD 

Chloride, nitrate-nitrite 

N/A 

N/A 

NfA 

• 

INSTRUMENT 

Organic Prep: Sonicator 

pH Meters 

Spectrophotometer 

Miilipore Water System 

Analytical Balance 

Refrigerators 

Walk·in Coolers 

e>.-ens 

TABLE 2. (continued) 

ITEMS CHECKED/SERVICED 

Inspect Prope Tips for Etching/Pitting 
Replace Probe Tip 
Disassemble and Clean Sonicator Probe Tips 
Tune Sonicator 

Gel Filled 
Elec1ronlcs Checked 

Replace Lamp 
Check tubing 

Conductivity Check 
Pressure Check 
Change lon Exchange Bed and Fihers 

internal Weight Train, Gears, Elec1ronlcs 

Temperature Checked and Logged 

Temperature Checked and Logged 

Temperature Checked and Logged 

• 

MINIMUM 
FREQUENCY 

Dally when used 
Aa needed 
Semi-Annually 
Semi-Annually 

Maintenance Free 
Aa needed 

Aa needed 
Dally 

Dally 
Dally 
Aa needed 

Annually by Service Contract 

Dally 

Dally 

Dally 
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• 
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APPLICABlE 
ANAlvTICAL 
MET~ DO 

SW8010,SW8020 
Pftllcldn/PCBs 

E415.1/415.2 

INSTRUMENT 

Gas Chromatograph 

Total Organic. Carbon Analyzer 

• 
TABLE 2. (continued) 

ITEMS CHECKED/SERVICED 

lnlel, OeledOf 81\d Column Temperalures 
Ga~-
Column 81\d Oetedor FloW Rales 
Check Zero and Noise Lew~ 
Check Respon11<111, Aoltentloo Times using a 

Check Standald 
Gas Purity check 
Check Aulosampler lor Bubblfrt, Flush 1/olume 
Reactor Tube Temperalunt (HAJJ. only! 
Check Pressure in Gas Tania!, Replace In < 500 PSI 
Clean Outside Surfaces ol Instruments 
Replace S.pta 
Replace Column or Par! ol Column Pacldng 

Clean/Replace Oet&dor 
Replace Glass Wool/Glass Insert 
Clean lnjeaion Port 
Replace Reaction Tube (HAJJ. only! 

Gas Tank Pressure 
N' and O' Regulolor Pressure 
Zone Temperalure 
Purge and Oetedor Flow Rales 
Clean Protlla!Yes 
Purge Gu and Oetec1or Leak Test 

MINIMUM 
FREQUENCY 

I Dalty when lnstrumenl In use 
Dally 
Dall~ when lnlllrumentln use 
Dal,Y when lmlrumenl In usa 
DaltY when lnstrumenlln use 

I 
As'nileded 
OaltY when Instrument In use 
OaltY when lnstrumenlln use 
weeidy 
Weekty 
As ni.eded 
As~ 

AsnLed 
Asn~ed 
Asni.eded 
Asn8eded 

\ 
Dally. when In use 
OaJI)i when In use 
Oalty

1
when In use 

Oally1 when In use 
After

1
72 hours of operBIIon 

After 
1
12 hours of operalloo 

I . 
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APPLICABLE 
ANALYTICAL 

METHOD 

Volatile and 
Somlvolalile Organic Compounds 

• 

INSTRUMENT 

GC/MS 

TABLE 2. (continued) 

ITEM& CHECKED/SERVICED 

Diffusion Pump Oil 
Mechanical Pump Oil 
Power Con. Air Finer 
OEM Finer 
Water Bay Finer 
Interface Bo• 
Vacuum Chall Finer 
Turbo Pump Oil 
Waler Finer Clf applicable) 
Computer Air Finer 
Card Cage Air Finer 
SourcoH;!ean Ceramics, Polish Lensas 
Clean Poles and Ceramics on tho Poles 
Clean Contacts on the Component Boards 
Vacuum tho Component Boards 
Clean all Fan Screens 
Vacuum Outside ol Instrument 
Clean Grob and Replaca Quartz Insert 
Replace Septum 
Injection Port Uner Chocked 
Column maJnlenance 

• 

MINIMUM 
FREQUENCY 

BI-Weekly 
Quarterly 
BI-Weekly 
BI-Weekly 
BI-Weekly 
BI-Weekly 
Monthly 
Quarterly 
Obaarw and change as needed 
Monthly 
Monthly 
~needed 

~needed 

~needed 

~needed 

Weekly 
Weekly 
~needed 

Deily (each shift) 
Dally 
~needed 
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• 

APPLICABLE 
ANAl vjriCAL 
MET~OD 

I 
Volalile and I 
Semhlolal~e Organi.c Compounds 
(continued) 

INSmUMENT 

GC/MS 
(eonlinued) 

Manual Alpha/Bela Counter 

Gamma Spec System 
MCA 
Equipmeru Rae• 

Vacuum pump 

Getmanium delecto,., 
Alpha Seintilla!ion Counters 

• 
TABLE 2. (continued) 

ITEMS CHECKED/SERVICED 

Dis• Drive (CUD oni:Jl 

Printer 

Clean fan fl"'" 

Clean fan fl""' 
Cheek for opera.tion 

Change fan fiHer 
Change pump oil 

Fill LN, Dowers 
Electronic Check 

Note: As needea,linimum frequency refers to the fact that the hem is routinely checked during analysis, and !he Hem i1 noplaeedfrepalred When needed. 

MINIMUM 
FREQUENCY 

I 
Se"li·AnnuaJ(SeMeeEnglneer) 

oruneeded 
oua'tte~y 

I 
Monlhiy 

I 
I 

Monthly 
Monthly 

I 
Mo~thly 
Ann

1
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we.l~ 
auarte~ 
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8. SPECIFIC PROCEDURES TO ASSESS PROCEDURES TO ASSESS PRECISION AND ACCURACY 

The IT AS procedures for assessing analytical accuracy and precision are those specified in section 1 2 

of the OAPP. 

The precision of radiological analyses are assessed by replicate results. An expected mean range is 

calculated using several replicate results. A control limit equaling the mean range plus three standard 

deviations (SOl is established. 

The accuracy of radiological analyses are assessed by analyses of spiked samples or reference standard 

samples. The expected precision of the recovered sample result, based on the activity of the known 

value is the mean + 1- 3 SO. The control limit for the spiked or reference standard sample is > 3SO 

or <3SO. 

Normalized scaling is used by IT AS for evaluating these radiological quality control samples. These 

procedures are described in" Environmental Radioactivity Laboratory lntercomparison Studies Program," 

EPA document number EPA-600/4-81-004. Control charts are prepared with a minimum of 20 results 

with upper and lower warning limits and control limits. 
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--------------
The laboratory specifications attachment serves the purpose of providing elements of the Operable Unit 9 

Quality Assurance Project Plan {QAPP) which are specific to a named laboratory. Providing the information 

in the form of an attachment allows for the use of more than one laboratory for an investigation. It Is the 

hope that scheduling conflicts and laboratory capacity Issues are minimized with the provisions of laboratory 

specifications attachments. This attachment, attachment 2, provides the information on International 

Technologies Analytical Services {ITAS), Middlebrook Laboratory in Knoxville, Tennessee . 

M90AD06.AG2 



LEGEND: 

contat:t 
management, do 
not send samples 

Reduce volUme 
to beloW 

ITASUmits 

Mb:edwastelaboratory • ITAS. Mixed Waste ana 
Radiological Sciences 
Laboratories in Oak Ridge, 
Tennessee 

Category I laboratory • IT AS, Middlebrook 
Laboratory in Knoxville, 
TennessH 

Designated laboratory Is a mixed waste laboratory 
wnich has an NRC license to nanalelevell at a 
Category II level. 

UASLlmlfl 

Category 1 gross alpha < 0.01 J4CV~ 
gross beta c o. 1 J.LCUsample 
total activily .: 0.002 J.LCUgram 

category 11 gross alpha~ 0.01 but < 0.1 J4CI 
gross beta~ 0.01 but< 1 J.LCI 
total activity< 0.01 J.LCUgram 
< 0.1 mR/hour contact 

• If mixed waste laboratory cannot send to a 
Category 1 laboratory due to the levelS in the 
sample, IT AS mixed waste latiCiratory tn St. Louis 
may be usec:J. Sl. Louis may also be used tor 
category 1 samples. 

IT AS a IT Analylical Services 
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I Samples colledec:J ana 
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screened by Mound Plant 

for Pu-238 and Th·232 
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Samples remain and 
'----llllo.J are analyzed by •mixed 

Samples sent to Category I 
laboratory Within the 

laboratory's c:apac:ity limits 

waste laboratory 

Samples rema1n and 
are analyZed by rnixec:J 

waste laboratory ___ ........ 

Samples rema1n and 
are analyzed cy •rrnxad 

waste lacoratory 

F'tgUre 1. Usa of AdditionaJ IT Laboratories. Operable Unit 9. 
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2. LABORATORY RESPONSIBILITIES 

~TAS is required to meet the quality assurance requirements presented in_t~e_ QAP~. ITAS Middlebr_oo_k __ 

Laboratory participates in the USEPA CLP round-robin program. The following are the specific ITAS 

Middlebrook Laboratory quality assurance related responsibilities: 

- The laboratory director shall 

- report directly to the Vice President of IT AS; 

- periodically determine the effectiveness of the QAP in the laboratory; and 

- approve the laboratory-specific attachment to the Quality Assurance Manual, 

project-specific manuals, Standard Operating Procedures (SOPs), and revisions. 

- The laboratory manager shall 

- approve the laboratory-specific attachment to the Quality Assurance Manual, 

project-specific manuals, SOPs, and all revisions; 

- implement the QAP within the laboratory; 

- supervise routine quality control activities within the laboratory; 

- recommend changes in the QAP to the ITAS quality assurance/quality control director; 

- approve all reports issued by the laboratory; 

- maintain a current laboratory organization chart; 

- manage laboratory daily analytical operations; and 

- supervise sample storage faciliti~s. 

- The technical director shall 

- provide technical overview of laboratory activities; 

- define and oversee the 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 the calibration program for instrumentation within the laboratory; 

- define and oversee the instrument preventive maintenance program and schedule; 

- supervise-the-verification-of-sottwareforaataprocessing; ana 
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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 ITAS 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 QAP; 

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

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

- Group leaders shall 

M9QA006.AG2 

- 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 areas where review of quality control data or 

procedures reveals 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 verify that the laboratory is meeting~tated g!J~i!Y control gg_als;_~---
----------------------------------------~ 

• 

• 

• maintain current distribution lists for laboratory-specific attachments, project-specific 

manuals. and SOPs; and 

. verify that corrective actions in response to findings and recommendations of 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. 

These responsibilities meet the general responsibilities identified in section 2.3 of the OAPP. 

The IT AS Middlebrook Laboratory receives samples from the Mixed Waste Laboratory after the Mound Plant 

screening test results have been reviewed by the laboratory's health physicist and 1 in 10 samples are 

screened for gross alpha and beta. The process for determining which samples are delivered to the 

Middlebrook Laboratory is presented in Figure 1. 

ITAS Middlebrook Laboratory participates in the US EPA CLP round-robin program . 
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IT AS Middlebrook laboratory has been identified to perform the USATHAMA explosives and volatile organic 

compounds for groundwater analysis. This laQoratory may also perform the other CLP methods identified 

for Operable Unit 9, depending upon the sample capacity at the IT AS Oak Ridge Laboratory. Table 1 lists 

all possible analyses to be performed by the IT AS Middlebrook Laboratory. This table also lists either the 

laboratory quantitatlon limits or instrument detection limits, which are at or below the project required limits 

specified In section 6 of the QAPP. 
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Table 1. Analytical Methods, Parameters, and Ouantitation Limits 
Surface Water /Groundwater and Soil/Sediment Samples 

Parameters 

1. Volatile Organic Compounds 
(VOCs), Groundwater 

1. 1. Purgeable Halocarbons 

Vinyl chloride 
Trlchlorofluoromethane 
1,1-dlchloroethene 
Methylene chloride (dichloromethane) 
1,2 traAs dief:lloFOetf:leAe 
1, 1-dichloroethane 
Trichloromethane (chloroform) 
1,1,1-trichloroethane 
Carbon tetrachloride 
1,2-dichloroethane 
Trans-1,2-dlchloroethene. 
Cls-1 2-dichloroethene 
Trichloroethane 
1,2-dichloropropane 
Bromodichloromethane 
Dibromomethane 
2-chloroethyl vinyl ether 
1,3-cis-dichloropropene 
1 ,3-trans-dichloropropene 
1,1,2-trichloroethane 
Tetrachloroethane 
Dibromochloromethane 
1-chlorohexane 
Chlorobenzene 
1,1,1,2-tetrachloroethane 
Bromoform 
1,1,2,2-tetrachloroethane 
1,2,3-trichloropropane 
Phenyl bromide (bromobenzene) 
Chlorotoluenetca 
1,3-dichlorobenzene 
1 A-dichlorobenzene 
1,2-dichlorobenzene 

Analytlcai-Metnoas 
Water Soil/Sediment 

SW5030C NA 
SW8010 

Instrument Detection Limitsa.l 
--water - --soii7Seaiment ____ --

{pg/L) (pg,L) 

0.6 NA 
0.6 NA 
0.5 NA 
2.0 NA 
1.eM NA 
0.5 NA 
0.5 NA 
0.5 NA 
0.5 NA 
0.5 NA 
0.5 NA 
TBD NA 
0.5 NA 
0.5 NA 
0.5 NA 
0.2 NA 
0.5 NA 
0.5 NA 
0.5 NA 
0.5 NA 
0.5 NA 
0.5 NA 
0.5 NA 
0.5 NA 
0.5 NA 
0.5 NA 
0.5 NA 
0.5 NA 
0.5 NA 
0.5 NA 
0.5 NA 
0.5 NA 
0.5 NA 

--------=B=is(2-chloroiso~QR.YJ)ether. ______________ _ 20 NA 

• NA - Not Applicable 
TBD - To Be Determined 
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Parameters 

Additional Compounds: 
Methytethyl ketone (2-butanone) 

Table 1. (2 of 8) 

Analytical Methods 
Water Soil/Sediment 
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lnslrument Detection LJmitsa.l 
Water S;jJSa:trs1 
(.ug/L) (.ugjkg) 

TBD NA 
Methylisobutyl ketone (4-methyt-2-pentanone) TBD NA 
Vinyl acetate 

1.2 Purgeable Aromatic 
Compounds, Groundwater 

Benzene 
Chlorobenzene 
1 ,2-Dichlorobenzene 
1 ,3-Dichlorobenzene 
1 ,4-Dichlorobenzene 
Ethyl benzene 
Toluene 
Xylenes 

Additional Compounds: 
Diethylbenzene 

2. Volatile Organic Compounds 
(VOCs), Soil/Sediment and 
Surface Water 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
1 , 1-Dichloroethene 
1 , 1-Dichloroethane 
1 ,2-Dichloroethene (total) 

Chloroform 
1,2-Dichloroethane 
2-Butanone 

NA - Not Applicable 
TBD- To Be Determined 
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SW5030t 
SW8020 

CLP SOW-
Modification D 

TBD NA 

NA 

0.5 NA 
0.5 NA 
0.5 NA 
0.5 NA 
0.5 NA 
0.5 NA 
0.5 NA 
0.5 NA 

TBD NA 

CLP SOW- loN&J/ 
Modification D Sairs"f 

0.6 0.6 
1.5 1.5 
0.7 0.7 
1.4 1.4 
1.1 1.1 
5.1 5.1 
0.6 0.6 
0.4 0.4 
0.2 0.2 
0.4 0.4 

0.2 0.2 
0.3 0.3 
0.3 0.3 

• 

• 

• 
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Instrument Detection UmitsaJ 
Analytical Methods Water Sd;'Sa::tnrt 
Water--soiiJSeaiment~ ----Oig/t)---{Pg/kg)- ----

2. Volatile Organic Compounds (continued) CLP SOW
Modification 0 

1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-dichloropropene 
Trlchloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-dichloropropene 
Tribromomethane 

4-Methyl-2-pentanone 
2-Hexanone 
T etrachloroethene 
Toluene 
1,1,2,2-Tetrachloroethane 

Chlorobenzene 
Ethyl benzene 
Styrene 
Xylenes (total) 

Additional Compounds: 
Acrylonitrile 
Acetontrile 
Diethylbenzene 
Trichlorotrifluoroethane 
Hexane 
lodomethane 

NA - Not Applicable 
TBD - To Be Determined 
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CLP SOW-
Modification 0 

0.5 0.5 
0.8 0.8 
0.1 0.1 
0.6 0.6 
0.5 0.5 
0.4 0.4 
0.9 0.9 
0.8 0.8 
0.8 0.8 
0.6 0.6 
0.4 0.4 
0.5 0.5 

0.4 0.4 
0.7 0.7 
0.6 0.6 
0.6 0.6 
0.3 0.3 

0.3 0.3 
0.7 0.7 
0.3 0.3 
0.3 0.3 

TBD TBO 
TBD TBD 
TBD TBD 
TBD TBD 
TBD TBD 
TBD TBD 



Parameters 
3. Semivoiatile Organic 

Compounds 

Phenol 
bis(2-chloroethyl) ether 
2-Chlorophenol 
1 ,3-0ichlorobenzene 
1 ,4-0ichlorobenzene 
Benzyl alcohol 
1,2-0ichlorobenzene 
2-Methylphenol 
bls(2-chlorolsopropyl) ether 
4-Methyphenol 

N-nitroso-dl-n-dipropylamine 
Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nitrophenol 

2,4-0imethylphenol 
Benzoic acid 
bis(2-chloroethoxy) methane 
2,4-0ichlorophenol 
1 ,2,4-Trichlorobenzene 

Naphthalene 
4-Chloroanillne 
Hexachlorobutadiene 

4-chloro-3-methyl phenol 
(para -c hloro-meta -cresol) 
2-Methylnaphthalene 

Hexachlorocyclopentadiene 
2, 4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 

NA - Not Applicable 
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Table 1. (4 of 8) 

Instrument Detection Umitsa.l 
Analytical Methods Water Sdj&drst 
Water Soil/Sediment (JJg/L) (Jig/kg) 
cLP soW- CLP soW-
Modification 0 Modification 0 l.a.YSd/ 

~ 

3.8 110 
4.1 120 
3.7 110 
0.6 18 
3.3 99 
7.1 210 
2.6 78 
4.9 150 
5.0 150 
2.5 75 

3.8 110 • 1.6 48 
1.1 33 
1.3 39 
3.4 100 

0.9 27 
11.0 330 
1.2 36 
3.4 100 
1.9 57 

1.7 51 
5.0 150 
3.1 93 

1.9 57 
1.1 33 

2.9 87 
3.3 99 
2.2 66 
3.0 90 
2.2 66 

• 



• 

• 

Parameter...,sc--------

3. Semavolatile Organic 
Compounds (continued) 

Dimethyl phthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dlbenzofuran 
2,4-Dinitrotoluene 
Dlethylphthalate 
4-Chlorophenyl-phenyl ether 
Fluorene 
4-Nitroaniline 
4,6-Dinltro-2-methylphenol 
N-nitrosodiphenylamine 

4-bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl phthalate 
Fluoranthene 
Pyrena 
Butyl benzyl phthalate 
.3,3'-Dichlorobenzidine 

Benzo(a)anthracene 
Chrysene 
bls(2-Ethylhexyl) phthalate 
Dl-n-octylphthalate 
Benzo(b)fluoranthene 

Benzo(k)fluoranthene 
Benzo(a) pyrene 
I ndeno( 1,2,3-cd) pyrene 
Dibenz(a, h) anthracene 

Table 1. (5 of 8} 
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Instrument Detection Umftsa.l 
Analytical Methods Water SdjSairst 

---wate-r--soil/Sediment ___ -- -w9/Lr---wg7k~;i) _____ _ 

CLP SOW- CLP SOW-
Modification D Modification D 

4.1 120 
6.0 180 
8.0 240 
9.3 280 
3.0 90 
3.1 93 
6.7 200 
3.0 90 
3.0 90 
2.6 78 
2.4 72 
3.1 93 
8.3 250 
2.7 81 
10 300 

5.3 160 
6.8 200 
3.7 110 
5.0 150 
2.2 66 
8.8 260 
6.0 180 
4.6 140 
6.4 190 
11 330 

1.6 48 
4.8 140 
5.6 170 
5.6 170 
7.7 230 

2.9 87 
7.0 210 
5.9 180 
8.8 260 
4.6 ______ ,B_enzp(g,b,i)p_en!Jene"'---------------------------= 1M> 

• NA - Not Applicable 
TBD - To Be Determined 
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Table 1. (6 of 8) 
Instrument Detection Umftsa.l 

Analytical Methods Water SdjSa:trst 
Parameters Water Soil/Sediment (pgjl) (pgjkg) 
laaitional ComRounas: 
2-benzJ:I-4-chlorg~henol TBD TBD 

4. Pesticides and PCBs CLP SOW- CLP SOW- Quantitation Limits• 

alpha-BHC 0.05 1.7 
beta-BHC 0.05 1.7 
delta-BHC 0.05 1.7 
gamma-BHC (Lindane) 0.05 1.7 
Heptachlor 0.05 1.7 
Aldrin 0.05 1.7 
Heptachlor epoxide 0.05 1.7 
Endosulfan I 0.05 1.7 
Dieldrin 0.10 3.3 
4,4'-DDE 0.10 3.3 

Endrln 0.10 3.3 • Endosulfan II 0.10 3.3 
4.4'-DDD 0.10 3.3 
Endosulfan sulfate 0.10 3.3 
4,4'-DDT 0.10 3.3 

Methoxychlor 0.5 17.0 
Endrin ketone 0.10 3.3 
Endrin aldehyde 0.10 3.3 
alpha-Chlordane 0.05 1.7 
gamma-Chlordane 0.05 1.7 
Toxaphene 5.0 170.0 

Aroclor-1 016 1.0 33.0 
Aroclor-1221 2.0 67.0 
Aroclor -1232 1.0 33.0 
Aroclor-1242 1.0 33.0 
Aroclor-1248 1.0 33.0 
Aroclor-1254 1.0 33.0 
Aroclor-1260 1.0 33.0 

5. Metals (Target Analyte List) CLP SOW- CLP SOW- Instrument Detection Limitsi 
Modification A Modification A (mgjkg) 

Aluminum 40 4.0 
Antimony 30 3.0 
Arsenic 2 0.2 
Barium 2 0.2 • NA - Not Applicable 
TBD- To Be Determined 
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Table 1. (7 of 8} 

Analytical Methods Water ScJ;Sdmt 
Parameters Water Soil/Sediment (pgfL) (pgfkg) 

5. Metals (Target Analyte List) CLP SOW- CLP SOW- Instrument Detection Umitgl 
(continued) Modification A Modification A (mgjkg) 

Beryllium 1 0.1 
Cadmium 5 0.5 
Calcium 30 3.0 
Chromium 10 1.0 
Cobalt 20 2.0 
Copper 10 1.0 
Iron 10 1.0 
Lead 2 0.2 
Magnesium 30 3.0 
Manganese 2 0.2 
Mercury 0.2 0.02 
Nickel 20 0.2 • Potassium 1000 100 
Selenium 2 0.2 
Silver 5 0.5 
Sodium 200 20 
Thallium 2 0.2 
Vanadium 10 1.0 
Zinc 5 0.5 

Additional Comli!ounds: 
Mol~bdenum TBD TBD 
Tin TBD TBD 
Bismuth TBD TBD 
Lithium TBD TBD 

(mgfkg) 
6. Cyanide CLP SOW- CLP SOW- 10 2 

NA • Not Applicable 

• 
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Parameters 

z. 9: Explosives 

HMX 
RDX 
NB 
1,3-DNB 
1,3,5-TNB 
2,4-DNT 
2,6-DNT 
TNT 
2A,4,6-DNT 
Tetryl 
PETN 

TBD - To Be Determined 

Table 1. (8 of 8) 

Analytical Methods 
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Instrument Deteaion Umitsa.l 
Water SCij.Soctnat 

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

USATHAMA1 

UW-11 
USATHAMA1 

LW-06 
(mg/L) 
Instrument 
Detection 
Umitl 
(ug/L) 

1.9 
1.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.2 
0.9 
TBD 

(mg/kg) 
Practical 
Qwntita-

tion Umit 
(mgfkg) 

2.9 
2.2 
1.3 
1.2 
1.3 
0.3 
1.3 
1.3 
1.3 
2.2\ 
TBD 

• For non-CLP analyses, these are expected method detection limits based on reagent grade water or a 
purified solid matrix. Actual quantitation limits may be higher depending upon the nature of the sample 
matrix. The limit reported on final laboratory reports will take Into account the actual sample volume or 
weight, percent moisture (where applicable). and the dilution factor, if any. 

b 'Test Methods for Evaluating Solid Waste, Physical/Chemical Methods," SW-846, 3rd edition, U.S. EPA. 
November 1986. 

c "U.S. EPA Contract Laboratory Program, Statement of Work for Organics Analysis, Multi-Media, 
Multi-Concentration." SOW No. 2/88 including revisions 9/88 and 6/89 or most recent version. 
Pesticldes/PCBs will be analyzed according to CLP SOW Document No. OLM01.0, including revisions 
0.1 (December 1990) and 0.2 (January 1991 ). Quantitation limits are contract-required quantitation limits 
(CRQLs). 

d Medium Soil/Sediment CRQLs are 125 times the low soil/sediment CRQLs for volatile organic 
compounds and 60 times the low soil/sediment CRQLs for semivolatile organic compounds. Estimated 
detection limits for metals in soil are based on a 1-gram sample diluted to 200 mL 

• "U.S. 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. 
Quantitation limits are CRDLs. 
Based on a 10-gram soil sample and 100 mL volume of extractant and a soil moisture content between 
0 and 10 percent (rounded). Actual quantitation limit will vary with the sample and extractant amounts 
and will depend upon the nature of the soil matrix. 

9 "Methods for Chemical Analysis of Water and Wastes," U.S. EPA, EPA-600/4-79-020 revised March 1983 
" If soils are acidic. CEC will be analyzed by "Method of Soil Analysis, Part 2 Chemical and Microbiological 

• 

• 

Properties,· by H. D. Chapman, American Society of Agronomists. 1965. • 
USATHAMA Method UW-11, "lon Nitroexplosives in Water by HPLC," and USATHAMA Method LW-06, 
"Nitroexplosives in Soil by HPLC," IT Laboratories. Knoxville, TN. 
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4. LABORATORY SAMPLE CUSTODY PROCEDURES 

-----1n-additlon-to-the-custody-procedures.specified-in-section-5.l.2-0f-the-OAP-P-,-the-following-procedures-are

carrled out In the Middlebrook Laboratory. 

• 

• 

4.1 .. SAMPLE RECEIPT 

The following checks are performed upon sample receipt: 

• Seals and tapes on the cooler, 

• Sample containers, 

• Ice in cooler, 

• Sample IDs on Chain of Custody and on bottles, 

• Sufficient sample volume, 

• Number samples in cooler and noted on chain of custody, 

• label sample bottles with client specific ID ·a three- or four-letter code followed by five digits; and 

• non-conformance entered on non-conformance forms. 

4.2 RECORD KEEPING 

Sample information from the chain of custody is entered into the laboratory computerized management 

system. A coding package is produced which contains a chain of custody, a completed Request for 

Analysis form, and a printout of the entered sample information. This package is sent to the group leaders. 

An Internal tracking form is used to track the samples in the laboratory, shown as Figure 2 . 
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PAGE NO.: 

• 
Pr~eac~~ad~e~-------------

INTERNAL CHAIN-OF-CUSTODY FORM 
IT Analytical Services • Oak Ridge Laboratory 

EPA Case~#.__ ____________ _ 

Sample uNwo~s ---------------

WORKORDERNu_·--------------------------------------

Sample 
No. Date 

M90AD06.AG2 

Extr/ 
Digt/ 

Time Smpl 

0 = Original sample 
D = Distillate (specify) 
A = Acid extract 
P = Pest./PCB extract 
E = BN/AE extract 
V = VOAs sample 

Moved 
From 

Moved 
To Reason 

WH = Water, HCI finish 
WN = Water, HN03 finis.h 
DH = Soil/sediment, HCI finish 
ON = Soil/sediment, HN03 finish 
B = Base Neutral extract 

Figure 4.1. Internal Chain-of-Custody Form 

Signature 

• 

• 
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5. LABORATORY DATA REDUCllON PROCEDURES 
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All raw anaiY!!~-data __!i~!_cordec;i_i!! _!lumbered i!_nd bound laboratory_ ~Qtel:l_o_Qks ~s!!_ed ~y_Jh_!__g~c!!_~ ____ _ 

assurance officer. Data are recorded and are associated with the unique laboratory sample identification 

number and the field sample Identifier. For inorganic (nonmetal) 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. Laboratory data reduction procedures are provided In the 

respective IT Laboratory SOPs and in the CLP SOW. The associated quality control data (laboratory 

duplicates, surrogates, matrix spikes, and 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 generated that is reviewed and 

is signed-by the laboratory section manager and7orlaboratory manager . 
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Prior to the final production of analytical reports, laboratory data are reviewed and verified according to IT AS 

procedures described In the ITAS Quality Assurance Manual in section 10.2, Data Validation. The IT AS 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 matrix spike 

duplicates) are used to compare results to established control limits. 

Data validation consists of review of data processing and data reporting. Twenty percent of all data 

processed will be checked by an Independent analyst using one of two procedures. 

One procedure involves the check of a copy of the data for the appropriateness of the equations used, 

correctness of numerical input. corrections of calculations, and correct interpretation of raw data. Any 

changes are agreed upon by both the reviewer and originator of the data. If any errors are found, a 100 

percent check of the data is performed. 

The other procedure entails marking original data in black ink for review. Changes are backchecked and 

conformances and corrective actions are documented. The frequency of checks using this procedure is the 

same. 

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 of issuance of the laboratory report. 

M90AD06.AG2 
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7. PREVENllVE MAINTENANCE 
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______ T..!.!:-he~~reventlve maintenance ~rogram is. the resp_Qnsibility_o_Ube_gl"oup_leaders, _however,_an_instrument_ ____ _ 

maintenance department performs In house corrective maintenance and the difficult preventive maintenance 

procedures. Table 2 summarizes the relevant equipment, items checked on the equipment, and the 

frequency of each check. Preventive maintenance records are maintained in a central file or in individual 

Instrument log books. The schedule of maintenance Is posted In front of each respective log book. The 

maintenance procedures performed are documented In the log book . 

• 

• M90AD06.AG2 



Metals 

Metals 

Metals 

APPLICABLE 
ANALYTICAL 

METHOD 

• 

Table 2. Preventive Maintenance Requirements 
IT AS Middlebrook Laboratories 

Knoxville, Tennessee 

INSTRUMENT 

Inductively Coupled Argon 
Plasma (ICAP) 

Atomic Absorption Spectrometer 
for Mer.cury Analysis 

Atomic Absorption Spectro
photometer Flame UnHs 

ITEMS CHECKED/SERVICED 

Replace Pump Tubing 
Inspect end Clean Sample Introduction System 
Drain Air Fitters 
Chec~ Drain Receptacle Le~~el 
Clean Torch 

Replace Check Valves 
Chec~ Pump Delivery 
Checl< Tubing Integrity 
Clean BumerjAdsorption Cell Mount 
Clean Adsoptlon Cell 
Replace System Tubing 

Inspect Sackflash Diaphram 
Chec~ Drain Receptacle L~~~~el 
Replace Nebulizer Chaml»r 0-rings 
Replace Beam Splitter 
Clean Nebulizer 
Clean Bumer Head 
Clean Spray Chaml»r 
Remow and Clean llumer Mount 

• 

MINIMUM 
FREQUENCY 

As Needed 
As Needed 
Seml-ldy 
Weekly 
Monthly 

As Needed 
As Needed 
As Needed 
Monthly 
Monthly 
SemJ..annuaJty 

As Needed 
As Needed 
As Needed 

As Needed 
Weekly 
Weekly 
Weekly 
Monthly 
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Metals 

Metals 

• 
I 

APPLICABLE 
ANAL vTICAL 
METH~:>D INSTRUMENT 

GrapMe Fumace 951/655 

Graph~e Fumace 12 E/188 

• 
TABLE 2. (2 of 6) 

ITEMS CHECKED/SERVICED 

Replace GraphHe Cuvelier 
Replace Fry-R~e and Glass Wool 
Check Drain Receptacle 
Replace Temperature Sensor 
Clean Electrodes 
Replace GraphHe Inserts 
Replace Electrodes and Sensor Pos1s 
Check GrapMe Insert 
Check Reclrculalor Water level 
Replace Sel Scr-
Check Electrode Appearance 
Clean Nebulizer and Spray Chamber 
Clean Fumace Chamber and Windows 
Clean F umaco Head wilh Adic Acid 
Replace Recirculator Water 

Check Drain Receptacle 
Clean Sapphire Window 
Replace GrapMe Cuvetle 
Clean Cell Body and Windows 
Replace Marble Chips 
Check Reclrculalor Water level 
Clean Temperature Sensor Fitter 
Clean FASTAC Pump 
Clean Nebulizer and Spray Chamber 
Clean Air Finer 
Flush Fumace Head with Acetic Acid 
Replace Recirculalor Water 

MINIMUM 
FREQUENCY 

I 
A!J needed 
A!J n~eded 
A!J n~eded 
A!J n~eded 
A!J n~ed 
A!J n~eded 
A!J n~ded 
Weekly 
Weekly 
Weekly 
Weekly 
Monthly 
Monthly 
Semi-Annually 
Semi-Annually 

I 
A!J needed 
A!J n~eded 
A!J n~ed 
Weekly 
Weekly 
Weekty 
Seml-Monlly 
Monthly 
Monthly 
Monthly 
Semi-Annually 
Semi'-Annually 

I 
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APPLICABLE 
ANALYTICAL 

METHOD 

USA THAMA Explosives 

• 

INSTRUMENT 

High Performance Uquid Chromatography (HPI..C) 

Organic Prep: Sonicator 

pH Meters 

UV/VIS Spectrophotometer 

Millipore Water System 

Analytical Balance 

TABLE 2. (3 of 6) 

ITEMS CHECKED/SERVICED 

Degas Solllents 
Cheek for Leal!s 
Flush Column 
Check Injector lor Blocl<age /Preuure Drop 
Check Column Pressure 
Replace lamp 
Repla~ Guatd Column 

Inspect Prope Tips for Etching/Pitting 
Replace Prob<> Tip 
Disauemble and Clean Sonicator Prob<> Tips 
Tune Sonlca!or 

Gel Filled 
Electronics Checked 

Replace Lamp 
Check tubing 

Conductivity Check 
Pressure Check 
Change ton Exchange Bed and FiHers 

Internal Weight Train, GelliS, Electronics 

• 

MINIMUM 
fREQUENCY 

Dally when used 
Dally when Instrument used 
Dally when Instrument used 
Dally when Instrument used 
Dally when lnslrumenl used 
As needed 
As needed 

Dally when used 
As needed 
Semi-Annually 
Semi-Annually 

Malntenanc:e Free 
As n-ed 

As n-ed 
Dally 

Daily 
Dally 
As needed 

Annually by Service Contract 
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APPLICABLE 
ANALYTICAL 
MET~OD 

SWBOIO, SW8020, 
Pesti,ideo/I'CBs 

INSTRUMENT 

Ga.s Chroma109raph 

Rehigeralors 

Walk·ln CooletS 

C>.lens 

• 
TABLE 2. (4 of 6) 

ITEMS CHECKED/SERVICED 

Inlet, Detee!or and Column Temperatures 
Gas pressures 
Column and Detee!or Ft""' Rates 
Clleck Zero and Noise level 
Cheek Responses, Retention Times using a 

Che;:;k Standard 

Gas Purily 'hKk 
Check AUioumpler for Bubbles, Flush Volume 
Reae1or Tube Temperature (HAll. only! 
Cheek PrHSure in Ga.t TankS, Replace in <500 PSI 
Clean Outside Surfaces ollnstruments 
Replace Septa 
Replace Column or Patt of Column Pacl<ing 

Cloan/Repla'e Det~or 
Repla"' Glass Wool/Glass insel'l 
Clean Injection Po11 
Replace Reae!ion Tube (HAll. only) 

Temperature Checked and logged 

Temperature ChKked and Logged 

Temperature Checked and Logged 

MINIMUM 
FREQUENCY 

II 

Dally when instrument In use 
OaJI)( 
Oaltf when ln•trument In us& 
OaJtV when Instrument In use 
DallY when Instrument In use 

I 
As needed 
OaJ~ when Instrument In uoe 
Dally when lnllrument In use 
w~ 
Wee~ 
As n .... d&d 
Asn .. d&d 

I 
As needed 
As n~ed 
Asn~ed 

I 
As needed 

I 
Daily: 

Daily; 

Dally' 

I 
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SW5030 

APPLICABLE 
ANALYTICAL 

METHOD 

• 

INSTRUMENT 

GC Purge end Trap 

GC Purge and Trap Au!osampler 

T otaJ Organic Carbon Analyzer 

GC/MS 

TABLE 2. (5 of 6) 

ITEMS CHECKED/SERVICED 

Check Zone Temperatures 

Helium Tank Pressure (> 500 PSI) 
Purge and Trap Regulalore Pressure 
Bake Trap 
Replace Trap 
Acid Wash Purge VuHI 
Leal< Test 

Gas Tank. Pressure 
N' and 0' Regulator Pressure 
Zone Temperature 
Purge and OeteC1or Flow Reles 
Clean Prot Valves 
Purge Gas and OeteC1or leak Test 

Diffusion Pump Oil 
Mechanical Pump Oil 
Power Con. Air FiHer 
OEM FiHer 
Water Bay FiHer 
Interface Box 
Vacuum Chaff FiHer 
Turl>o Pump Oil 
Waler FiHer (d applicable) 
Computer Air FiHer 
Card <Age Air Finer 
Source-Clean Ceramics, Polish Lenses 
Clean Poles and Ceramics on the Poles 
Clean ContaC1s on the Component Boards 

• 

MINIMUM 
FREQUENCY 

Dally when in use 

Daily when in use 
Dally when In use 
Dally when In use 
A:t. needed 
A:t. needed 
A:t. needed 

Daily when In use 
Dally when In use 
Dally when In use 
Dally when In use 
Alter 72 hours of operation 
Alter 72 hours of operation 

Bi-Weekly 
Cuarferfy 
BI-Weekly 
BI-Weekly 
BI·Y!feekly 
Bi-Weekly 
Mol'lthly 
CuaJterfy 
ObseMandchangeasneeded 
Monthly 
Monthly 
A:t. l'leeded 
A:t. needed 
A:t. needed 
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APf\LICABLE 
ANALYTICAL 
M~THOD 
.I 

SW5030 (conti')Ued) 

INSTRUMENT 

GC/MS (continued) 

• 
TABLE 2. (6 of 6) 

IT£MS CHECKEO/SERVICEO 

Vacuum the Component Boards 
Clean all Fan Seteons 
Vacuum Outside of Instrument 
Clean Grob and Replace Cuanz Insert 
Replace Septum 
lnjecllon Port Uner Cheeked 
Column maintenance 

Di•k Drive (CMD only) 

Printer 

I 

MINIMUM 
FREQUENCY 

~lu needed 

,w ... kly 
Weekly 
IA.s needed 
:Dally (each shift) 
Dally 
1A.e needed 
I 
'S<rri.'ma f:ler.i:e Ei"gi"1oel) 
! or as needed 
Cuarterty 
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8. SPECIFIED ROUTINE PROCEDURES FOR ASSESSING PRECISION AND ACCURACY 

The IT AS procedures for assessing analytical accuracy and precision are those specified in section 12 of 

the QAPP. In addition, blank duplicates are introduced once per month by the quality assurance group for 

one analysis (volatile organic compounds, semivolatile organic compounds, pestlcidesjPCBs, metals, 

explosives or general chemistry). 
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1. INTRODUCTION 

Quality Assurance Plan 
Mound Plant, O.U. 9 Site-Wide 
Section: Appendix G 
Attachment 3 
Revision 0 
Date: June 1992 
Page 1-1 

The laboratory specifications attachment serves the ~uq~ose of Rrovidffig_ej~_IDents~otth~_Operable~Unit_9 _________ _ -------- -----------

Quality Assurance Project Plan (QAPP) which are specific to a named laboratory. Providing the information 

in the form of an attachment allows for the use of more than one laboratory for an investigation. It is the 

hope that scheduling conflicts and laboratory capacity issues are minimized with the provisions of laboratory 

specifications attachments. This attachment, attachment 3, provides the information on the Geotechnical 

Analysis Laboratory (Geo Lab) operated by the IT Technology Development Laboratory (TDL) at the IT 

Environmental Technology Development Center (ETDC) in Oak Ridge, Tennessee . 

M90AD06.AG3 



2. LABORATORY RESPONSIBIUTIES 
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Page 2-1 

The TDL Director and Quality Control Coordinator serve the same function for the IT AS TDL-Geotechnlcal 

Analysis Laboratory (Geo Lab). The following are the specific Geo Lab quality assurance related 

responsibilities: 

- The director: 

- reports directly to Vice President, IT Analytical Services, or Regional Director 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 (QAPjPs), SOPs, and revisions; 

• 

- recommends to the Quality Assurance/Control Director, ITAS, changes in the Quality • 

Assurance Program; 

- maintains current laboratory organization chart; 

- supervises laboratory participation in Inter-laboratory accreditation and proficiency 

programs. 

- The operations manager: 

- approves final issuance of laboratory reports; 

- manages laboratory daily analytical and treatability testing operations; 

- supervises Quality Control activities performed as part of routine operations; 

- consults on development of experimental plans; 

- reviews experimental plans for technical correctness and safety; 

- supervises the preparation and maintenance of laboratory records; 

- oversees preventive maintenance program; 

- organizes and schedules the analytical testing program with consideration for 

sample-holding times; 

- implements data verification procedures; 

- assigns analysts for data processing and validation activities; • M90AD06.AG3 
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- reviews and approves all analytical data; 

- evaluates instrument performance and supervises instrument calibration and preventive 

maintenance programs; 

- reports out-of-control or nonconforming situations to Laboratory Director and Quality 

Control Coordinator (QCC) as appropriate. 

- The project manager: 

- provides technical overview of laboratory activities; 

- defines and oversees the training program; 

- approves final issuance of reports, as directed by the operations manager; 

- evaluates new analytical techniques, procedures, instrumentation, and quality control 

procedures and provide recommendations to the laboratory director; 

- defines the calibration program for instrumentation within the laboratory; 

- defines and oversee the instrument preventive maintenance program and schedule; 

- supervises the verification of software for data processing; and 

- recommends standards for purchasing Instruments, equipment, reagents, gases, and 

chemicals. 

- The quality control coordinator: 

- prepares 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: 

- informs the Laboratory Director and Group Managers of data which lie outside of 

acceptable limits; 

- serves as the "focal point" for reporting and disposition of nonconformances; verifies 

corrective action; 

- resolves ongoing and recurring nonconformances within the Laboratory; 

- recommends corrective actions for resolution of nonconformances; verifies corrective 

action: 

- reviews statistical data to v e r i  the laboratory is meeting stated QC goals; 

- maintains current distribution lists for Laboratory-Specific Attachments and 



- closes findings and recommendations of QA audits; 
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- notifies the Laboratory Director of out-of-control situations; 

- stops production of data in a laboratory area where the review of QC data or procedures 

shows significant problems; 

- reports nonconformances to the IT AS Director of Quality and Compliance or the Director, 

QA, Environmental Project Group if the situation is not corrected within the laboratory; 

- assists in the performance of QA audits and performs QC audits; 

- establishes and supervises the laboratory QA training program; 

- preparesjreviews QA project plans. 

- The health physicist: 

- ensures that the provisions of the ETDC Radioactive Materials Handling License are 

implemented; 

- acts as the Radiation Safety Officer; and 

- coordinates the receipt and shipment of all radioactive contaminated samples. 

- Analysts/chemists/technicians: 

- 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. 

The TDL-Geo Lab receives samples from the Mixed Waste Laboratory after the Mound Plant screening test 

results have been reviewed by the laboratory's health physicist and 1 in 10 samples are screened for gross 

alpha and beta. 
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3. ANALYTICAL METHODS 
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The I~L::-Geo !-a_~abo~tory has been identifi~ to per:!_orm geotechnical analy~~ _I~ble__!__l~st~ all poss~b~e-~~---- __ 

analyses to be performed by TDL-Geo Lab. This table also lists the laboratory quantltatlon limits, which are 

at or below the project required limits specified in section 6 of the QAPP . 
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Table 1. Analytical Methods, Parameters, and Quantltatlon Umits - Soil/Sediment Samples 

Analytical Methods Quantltatlon Umits 

Parameters Soil/Sediment Soil/Sediment 

1. Cation Exchange Capacity SW/9081 5 mgjl 

2. Particle Size Analysis ASTM 0422-63 NA 

3. Specific Gravity ASTM 0854-83 NA 

4. Moisture Content ASTM 02974-87 NA 

5. Organic Content ASTM 02974-87 NA 

6. Hydraulic Conductivity ASTM 02434-68 NA 

7. Relative and Minimum Density ASTM 04254-83 NA 

8. Maximum Density ASTM 04253-83 NA 
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4. LABORATORY SAMPLE CUSTODY PROCEDURES 

Custody procedures specified in section 5 of the QAPP will be followed by TDL-Geo Lab . 

M90AD06.AG3 
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5. LABORATORY DATA REDUCTION PROCEDURES 

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 (nonmetal) 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. Laboratory data reduction procedures are provided in the 

respective IT Laboratory SOPs and in the standard methods. The associated quality control data (laboratory 

duplicates, surrogates, matrix spikes, and 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 generated that is reviewed and 

M90AD06.AG3 
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is signed by the laboratory section manager and/or laboratory manager. 
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The equation used to calculate sample dry weight for particle size analysis in SOP TDL-2104 will be as 

follows: 

Sample dry weight = sample wet weight x [1 -(% moisture/100)] 

This equation will supersede any other equations for sample dry weight in laboratory SOPs . 
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6. LABORATORY DATA VAUDATION PROCEDURES 

Prior to the final production of analytical reports, laboratory data are reviewed and verified according to IT AS 

procedures described In the IT AS Quality Assurance Manual In section 1 0.2, Data Validation. The IT AS 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 matrix spike 

duplicates) are used to compare results to established control limits. 

Data Validation 

Validation of data takes place on three levels In the Geo lab. The first level of validation takes place during 

the analysis, and Is designed to Identify problems as they develop. The individual performing the analysis 

looks for anything out of the ordinary, or that may have an affect on the analysis. When something out of 

the ordinary is detected, it is reviewed by the analyst and the laboratory supervisor. and a decision is made 

as to what actlon(s) should be performed. 

The second level ensures that data are accurately entered Into the computer data base. A printout of the 

entered data shall be compared to the original data sheet by someone other than the person who entered 

the data. This review Is documented on the original data sheet by the reviewer placing their Initials and the 

date of review on the data sheet. Check marks should be used to identify those items that were reviewed. 

The computer printout need not be a permanent record. 

At least 20 percent of all manual calculations shall be recalculated by someone other than the person who 

performed the original calculations. Calculations performed by validated computer program need not be 

checked. 
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Ensuring that the reported data are reasonable, and fully explained Is the third level of validation. Either the 

laboratory supervisor, the project manager, or the operations manager will review the final report. This 

review will ~!_for completenes~~_data .!:_~sonableness, and report format. If time allow~!_two ~f the ab~e ______ _ 

three people should review the report, but in no case shall there be less than two reviewers. This review 

will be documented on a report checklist (see Figure TDL 11-3 In the TDL QAM) which Is maintained with 

the final report In the project file. 

Data reports are reviewed against the processed data by the analyst or group leader. The project manager 

then reviews the data report to ensure that it meets project requirements. The operations manager gives 

final approval of issuance of the laboratory report . 
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The preventive maintenance program is the responsibility of the project managers. An individual record is 

maintained for each equipment Item requiring periodic maintenance. This record contains all information 

required to identify the Item, and a dated and Initialed entry describing each maintenance action. Calibration 

information may also be entered in the maintenance log. Table 2 summarizes the relevant equipment, items 

checked on the equipment, and the frequency of each check. 
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Table 2. Preventive Maintenance Requirements, ITAS Middlebrook Laboratories, Knoxville, Tennessee 

Applicable 
----~------

Analvtical Method Instrument Items Checked/Serviced Minimum ~reqyency 

CEC Thermo Jarrell Ash Vacuum pump Quarter1y 

Atom scan 25 Quarter1y 

Particle Size Balance Balance Daily 

Analysis Sieve shaker #200 Sieve and smaller Replaced annually 

Thermometer Calibrated Replaced annually 

Hydrometer Calibrated Replaced annually 

Specific Gravity Balance Balance Daily 

Pycrometer Pycrometer Each use 

Moisture Content Oven Thermometer Calibrated annually 

Balance Balance Daily 
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8. SPECIFIED ROUTINE PROCEDURES FOR ASSESSING PRECISION AND ACCURACY 

Quality control procedures for the analytical methods used by TDL-Geo Lab are specified In Table 111.2 of 

the QAPP. 
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The laboratory specifications attachment serves the purpose of providing elements of the Operable Unit 9 

Quality Assurance Project Plan (QAPP) that are specific to a named laboratory. Providing the information 

___ in_the form of ~-~l!~chment allows for:_!he_ u_~_!__!!l_ore than q_n~)~Qorato_ry_f9!_a_r_U_nvesljg~!JQ!l_,__jt_is _______ _ 

intended that scheduling conflicts and laboratory capacity issues are minimized with the provision of 

laboratory specifications attachments. This attachment, attachment 4, provides information on International 

Technologies Analytical Services (IT AS) St. Louis Laboratory in Earth City, Missouri. 

• 
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ITAS Is required to meet the quality assurance requirements presented in the QAPP. ITAS St. Louis 

participates in the USEPA RAD lntercomparison Studies, DOE Environmental Measurements Laboratory 

Quality Assurance Programs, USEPA Water Pollution Study (WP), and the USEPA Drinking Water Study 

(WS). The following are specific ITAS St. Louis Laboratory quality-assurance related responsibilities: 

- The laboratory director 

- reports directly to the Vice President of ITAS; 

- implements the CAP within the laboratory; 

- periodically determines the effectiveness of the CAP in the laboratory; 

- approves laboratory-specific attachments to the Quality Assurance Manual, project-specific 
manuals, SOPs, and revisions; 

- recommends changes in the QAP to the ITAS director of quality assurance and compliance; 

- issues laboratory reports; 

- maintains a current laboratory organization chart; and 

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

- 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 

- The director of total quality 

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

- defines the calibration program within the laboratory. 

- The quality control coordinater 

- coordinates preparation of quality control standards, arranges insertion of quality control 
samples Into the laboratory sample stream, and reviews the results; 

- · performs statistical analyses, using results of quality control sample analyses to verify that the 
laboratory is meeting stated quality control goals; 

- informs the laboratory director 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 AS director of quality assurance and ·compliance; 

- stops production of data in laboratory areas 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 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. 

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

- Group supervisors 

- ensure caliBration and preventive maintenance are performed as required . 

M90AD23.AG4 
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- 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; 

- 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 quality control coordinator, as appropriate; and 

- prepare data summaries or data reporting forms for use in preparation of final reports. 

These responsibilities meet the general responsibilities identified in section 2.3 of the QAPP. 
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The ITAS St. Louis Laboratory may receive samples from the ITAS Oak Ridge Laboratory when the Oak 

Ridge Facility lacks sufficient capacity. Samples for an assigned field batch may not be split between two 

laboratories in order to maintain data comparability. The use of IT AS St. Louis must be approved by the 

EG&G subcontractor Quality Assurance Manager (OAM) prior to shipment of samples. 

---------

ITAS St. Louis participates in the USEPA RAD lntercomparison Studies, the US DOE Environmental 

Measurement Laboratory, Cross-check Program, the USEPA Water Pollution (WP) Study, and the USEPA 

Drinking Water Study (WS) . 
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IT AS St. Louis Laboratory has been identified as a laboratory to perform the radiological and chemical 

analyses listed on Table 1. The analytical methodology to be followed is specified in section 6 of the 

QAPP. The laboratory will meet the reporting limits specified in Section 6 of the QAPP for the analyses. 

in Table 1. 
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• Table 111.1. Laboratory Detection Limits 

Analytical Methods 

Soil/ 
Parameters Water Sediment 

1. Volatile Organic Compounds (VOCs), 
- 1- ---Groundwater- -~--······-- ------- --

SW5030/ NA 
SW8021 

Vinyl chloride 
Trichlorofluoromethane 
1,1-dichloroethene 
Methylene chloride (dichloromethane) 
1,1-dichloroethane 
Trichloromethane (chloroform) 
1, 1,1-trichloroethane 
Carbon tetrachloride 
1,2-dichloroethane 
Trans-1,2-dichloroethene 
T richloroethene 
1,2-dichloropropane 
Bromodichloromethane 
Dibromomethane 

• 1, 1,2-trichloroethane 
T etrachloroethene 
Dibromochloromethane 
Chlorobenzene 
1,1,1,2-tetrachloroethane 
Bromoform 
1,1,2,2-tetrachloroethane 
1,2,3-trichloropropane 
Phenyl bromide (bromobenzene) 
Chlorotoluene 
1 ,3-dichlorobenzene 
1, 4-dichlorobenzene 
1,2-dichlorobenzene 

Benzene 
Chlorobenzene 
1 ,2-Dichlorobenzene 
1 ,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Ethyl benzene 
Toluene 
Xylenes 

Additional Compounds: 
Cis-1,2-dichloroethene 
2-chloroethyl vinyl ether 
C1s-1 ,3-dichloropropene 
Trans-1 ,3-dichloropropene 
1-chlorohexane 
Bis(2-chloroisopropyl)ether 

• 
NA • Not Applicable 
TBD • To Be Determined 
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Method 

Soil/ 
Water Sediment 
lug/L) (/Jg/L) 

------ -

0.04 NA 
0.06 NA 
0.06 NA 
0.2 NA 
0.02 NA 
0.08 NA 
0.10 NA 
0.07 NA 
0.04 NA 
0.04 NA 
0.06 NA 
0.04 NA 
0.06 NA 
0.5 NA 
0.05 NA 
0.2 NA 
0.4 NA 
0.7 NA 
0.4 NA 
0.05 NA 
0.07 NA 
0.4 NA 
0.5 NA 
0.4 NA 
0.07 NA 
0.06 NA 
0.8 NA 

0.2 NA 
0.1 NA 
0.3 NA 
0.1 NA 
0.3 NA 
0.07 NA 
0.10 NA 
0.2 NA 

0.4 NA 
0.6 NA 
0.05 NA 
0.04 NA 
0.5 NA 

10 NA 

II 
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Table 111.1. Laboratory Detection Limits (continued) 

Analytical Methods Method Detection Umit 

Soil/ 
Soil/ Water Sediment 

Parameters Water Sediment {pg/L) (.ugfl) 

1. Volatile Organic Compounds (VOCs), 
Groundwater (continued) 

Additional Compounds (continued): 
Trichlorotrifluoroethane 0.3 NA 
Diethylbenzene 0.1 NA 
Vinyl acetate 0.1 NA 
Carbon disulfide TBD NA 
Acetone TBD NA 
Methylethyl ketone (2-butanone) TBD NA 
Methylisobutyl ketone (4-methyl-2-pentanone) TBD NA 

Acrylonitrile SW5030/ NA TBD TBD 
SW8030 

Acetonitrile SW5030/ NA TBD TBD 
SW8030 

2. Volatile Organic Compounds (VOCs), CLP SOW CLP SOW Low Soil/ 
Soil/Sediment and Surface Water Mod D Mod D Sediment• 

Chloromethane 3 4 
Bromomethane 1 3 
Vinyl Chloride 1 3 
Chloroethane 2 3 
Methylene ch!oride 0.6 3 
Acetone 5 8 
Carbon disulfide 1 2 
1, 1-Dichloroethene 1 2 
1,1-Dichloroethane 0.6 1 
1 ,2-Dichloroethene (total) 0.7 1 
Chloroform 0.1 0.96 
1,2-Dichloroethane 0.3 0.66 
2-Butanone 1 9.06 
1,1,1-Trichloroethane 0.6 1.2 
Carbon Tetrachloride 0.9 1.17 

Bromodichloromethane 0.3 0.75 
1,2-Dichloropropane 0.5 1.05 
cis-1 ,3-dichloropropene 0.3 1.05 
Trichloroethane 0.7 0.84 
Dibromochloromethane 0.4 0.45 
1,1,2-Trichloroethane 0.4 0.57. 
Benzene 0.4 1.05 
trans-1 ,3-dichloropropene 0.4 0.84 
Tribromomethane 0.5 0.48 

NA • Not Applicable 
TBD • To Be Determined 
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Table 111.1. Laboratory Detection Limits (continued) 

Analytical Methods Method Detection Umit 

----~-- --~- ---- ---Soil/----- -~------ ----------

Soil/ Water Sediment 
Parameters Water Sediment (.ug/L) lpg/L) 

2. Volatile Organic Compounds (VOCs), CLP SOW CLP SOW Low Soil/ 
Soil/Sediment and Surface Water {continued) Mod D Mod D Sediment• 

4-Methyl-2-pentanone 1 1.86 
2-Hexanone 2 3.18 
Tetrachloroethane 0.8 1.11 
Toluene 0.4 0.96 
1,1,2,2-Tetrachloroethane 0.8 0.63 

Chlorobenzene 0.3 0.96 
Ethylbenzene 0.5 1.14 
Styrene 0.3 0.93 
Xylenes {total) 2 3.3 

Additional Compounds: 
Acrylonitrile 3 20 
Acetonitrile 20 70 
Diethylbenzene 2 1 
Trichlorotrifluoroethane 2 4 
Hexane 2 2 
lodomethane NA 1 
Vinyl Acetate 2 1 

3. Semivolatile Organic Compounds CLP SOW CLP SOW Low Soil/ 
Mod 0 Mod D Sediment 

Phenol 1 100 
bls{2-chloroethyl) ether 1 100 
2-Chlorophenol 1 100 
1,3-Dichlorobenzene 2 60 
1,4-Dichlorobenzene 2 40 
1,2-Dichlorobenzene 2 80 
2-Methylphenol 2 80 
2,2'-oxybis (1-Chloropropane)* 3 200 
4-Methylphenol 2 200 

N-nitroso-di-n-dipropylamine 1 200 
Hexachloroethane 2 100 
Nitrobenzene 1 200 
lsophorone 1 200 
2-Nitrophenol 2 100 

2,4-Dimethylphenol 4 80 
bis{2-chloroethoxy) methane 2 70 
2,4-Dichlorophenol 2 40 
1,2,4· Trichlorobenzene 2 50 

NA - Not Applicable 
TBD - To Be Determined 

M90AD36.G31 
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Table 111.1. Laboratory Detection Limits (continued) 

Parameters 

3. Semivolatile Organic Compounds (continued) 

Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-chloro-3-methylphenol 
(para-chloro-meta-cresol) 
2-Methylnaphthalene 

Hexachlorocyclopentadiene6 

2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 

Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 

Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenyl ether 
Auorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-nitrosodiphenylamine 

4-bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
Di-n-butylphthalate 
Auoranthene 
Pyrene 

NA • Not Applicable 
TBO- To Be Determined 

M90AD36.G31 

Analytical Methods Method Detection Umit 

Soil/ 
Soil/ Water Sediment 

Water Sediment Vi9/L) (pg/L) 

CLP SOW' CLP SOW Low Soil/ 
Mod 0 Mod D Sediment 

1 50 
2 200 
2 100 

1 200 
1 100 

NA 80 
1 90 
1 100 
1 100 
1 100 

1 70 
1 50 
1 80 
4 300 
1 50 
1 70 
2 200 

1 90 
1 70 
0.5 200 

•1 ~00 
1 200 
1 90 
1 90 
4 70 

1 100 
1 200 
1 80 
1 30 
1 40 
1 60 
4 300 
1 180 
1 160 

• 
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Table 111.1. Laboratory Detection Limits (continued) 

Analytical Methods Method Detection Umit 

--~--- --------------------- ------~ - --Soil/-- -

Soil/ Water Sediment 
Parameters Water Sediment ViQ/L) {pg/L) 

3. Semivolatile Organic Compounds (continued) CLP SOW CLP SOW Low Soil/ 
Mod D Mod D Sediment 

Butyl benzyl phthalate 3 190 
3,3'-Dichlorobenzidine 3 70 
Benzo (a)anthracene 1 20 
Chrysene 1 30 
bls(2-Ethylhexyl)phthalate 3 90 
Di-n-cetyl phthalate 1 100 
Benzo(b)fluoranthene 1 90 
Benzo(k)fluoranthene 1 100 
Benzo (a)pyrene 1 40 

lndeno ( 1,2,3-cd)pyrene 1 200 
Dibenz(a,h)anthracene 1 200 
Benzo (g ,h ,i)perylene 1 200 

Additional Compounds: 
2-benzyl-4-chlorophenol 3 200 
Benzyl alcohol 1 80 
Benzoic acid 30 400 

4. Pesticides and PCBs CLP SOW CLP SOW 

alpha-BHC 0.02 1 
beta-BHC 0.03 0.3 
delta-BHC 0.03 0.4 

gamma-BHC (Undane) 0.02 1 
Heptachlor 0.01 1 
Aldrin 0.03 0.3 
Heptachlor epoxide 0.03 0.4 
Endosulfan I 0.01 2 
Dieldrin 0.03 3 
4,4'-DDE 0.05 0.7 
Endrin 0.03 3 
Endosulfan II 0.06 2 
4,4'-DDD 0.03 3 
Endosulfan sulfate 0.05 3 
4,4'-DDT 0.03 3 
Methoxychlor 0.21 15 

NA • Not Applicable 
TBD ·To Be Determined 

M90AD36.G31 
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Table 111.1. Laboratory Detection Limits (continued) 

Parameters 

4. Pesticides and PCBs (continued) 

Endrin ketone 
Endrin aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

5. Metals 
(Target Analyte Ust) 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 

Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Additional Elements: 
Molybdenum 
Tin 
Bismuth 
Uthium 

6. Cyanide 

NA • Not Applicable 
TBD- To Be Determined 

M90AD36.G31 

Analytical Methods Method Detection Umit 

Soil/ 
Soil/ Water Sediment 

Water Sediment (pgfl) {pg/L) 

CLP SOW CLP SOW 

0.05 .7 
0.04 0.6 
0.03 0.8 
0.03 0.8 
2 100 
0.3 20 
0.06 20 
0.5 20 
0.04 10 
0.2 10 
0.5 4 
0.3 20 

CLPSOW CLP SOW (mgfkg) 
Mod A Mod A 

TBD TBD 
TBD TBD 
TBD TBD 
TBD TBD 
TBD TBD 
TBD TBD 
TBD TBD 
TBD TBD 

TBD TBD 
TBD TBD 
TBD TBD 
TBD TBD 
TBD TBD 
TBD TBD 
TBD TBD 
TBD TBD 
TBD TBD 
TBD TBD 
TBD TBD 
TBD TBD 
TBD TBD 
TBD TBD 
TBD TBD 

TBD TBD 
TBD TBD 
TBD TBD 
TBD TBD 
TBD TBD 

CLP SOW CLP SOW 3.86 

• 

• 

• 
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Table 111.1. Laboratory Detection Limits (continued) 

Analytical Methods Method Detection Umit 

--- ------------------- ------ ------- ---- --soil/ ___ 

a 

I> 

d 

• 

Soil/ Water Sediment 
Parameters Water Sediment ~/L) IPQ/L) 

7. Common Anions (mg/L) (mgjkg) 

Nitrate-Nitrite3 E353.2" E353.2" NA NA 
Chloride3 E325.1"/ SW925ri'/ NA NA 

E325.2 SW9251 NA NA 
Sulfate3 E375.2" E375.2" NA NA 
Nitrite E354.1° NA NA NA 
Ammonia E350.1" NA NA NA 
Auoride3 E340.2" E340.2" NA NA 

8. 

9. 

10. 

11. 

12. 

13. 

Total Nitrogen E351.3" NA NA NA 

Total Phosphorus E365.1° NA NA NA 

Total Organic Carbon (T0C)3 E415.1/ E415.1/ 0.64 
E415.2" E415.2 

Total Dissolved Solids (TDS) E160.1" NA 

Total Suspended Solids (TSS) E160.2" NA 

Alkalinity E310.1" NA 

For non-CLP analyses, these are expected quantitation limits based on reagent grade water or a 
purified solid matrix. Actual quantitation limits may be higher depending upon the nature of the sample 
matrix. The limit reported on final laboratory reports will take into account the actual sample volume 
or weight, percent moisture (where applicable), and the dilution factor, if any. The quantitation limits 
for the additional nonroutine analytes may vary, depending upon the results of the method 
validation study. 
'Test Methods for Evaluating Solid Waste, Physical/Chemical Methods," SW-846, 3rd edition, U.S. EPA, 
December 1987. 
"U.S. EPA Contract Laboratory Program, Statement of Work for Organics Analysis, Multi-Media, Multi
Concentration." Document No. OLM01.8 Ouantitation limits are contract-required quantitation limits 
(CROLs) with the exception of additional organic compounds. The minimum quantitation limits will be 
reported by the laboratory. 
Medium Soil/Sediment CRQLs are 125 times the low soil/sediment CRQLs for volatile organic 
compounds and 60 times the low soil/sediment CRQLs for semivolatile organic compounds. Estimated 
detection limits for metals in soil are based on a 1-gram sample diluted to 200 mL. 
"U.S. EPA Contract Laboratory Program, Statement of Work for lnorganics Analysis, Multi-Media, Multi
Concentration." Document No. ILM03.0. Quantitation limits are CRDLs except for vanadium, beryllium, 
antimony, aluminum and additional elements. The minimum quantitation limits will be reported by the 

_______ laboratory. ____________________________________ _ 

Based on a 10-gram soil sample and 100 mL volume of extractant and a soil moisture content between 
0 and 10 percent (rounded). Actual quantitation limit will vary with the sample and extractant amounts 
and will depend upon the nature of the soil matrix. • 

NA - Not Applicable 
TBD - To Be Determined 

M90AD36.G31 
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Table 111.1. Laboratory Detection Limits (continued) 

"Methods for Chemical Analysis of Water and Wastes," U.S. EPA. EPA-600 I 4-79-020 revised March 1983 
If soils are acidic, CEC will be analyzed by "Method of Soil Analysis, Part 2 Chemical and 
Microbiological Properties," by H. D. Chapman, American Society of Agronomists. 1965. 
"1991 Annual Book of American Society of Testing Materials Standards," Section 4, Construction, 
Volume 04.08, Soil and Rock, Building Stones, Geotextiles," ASTM 1990. 
As cesium-137, assumes no interfering lines. 
Based on 900-ml sample size. 
Based on 650-gram dry sample. 
ND 9900 VAX.jVMS Spectroscopy Application Package User's Manual {09-0196), Nuclear Data, Inc., 
Schaumberg, IL. August 1986. 
"Prescribed Procedures for Measurement of Radioactivity in Drinking Water," U.S. EPA, EPA-600/4-80-
032, latest version. 
Based on 1 00-mL sample size. 
Dependent upon percent moisture in sample, based on 1 0 grams. 
"The Radiochemistry of Plutonium," G.H. Coleman, NAS-NS-3058, National Academy of Sciences, 
September 1965. 
Based on 2-gram dry sample. 
"The Radiochemistry of Thorium," E.K. Hyde. NAS-NS-3004, National Academy of Sciences, January 
1960. 
"Standard Test Methods for Radium in Water," ASTM, latest version. 
Based on 1,000-mL sample size. 
"Manual for the Certification of Laboratories Analyzing Drinking Water," USEPA, EPA/570/9-90/008, 
April 1990. 
These are the maximum quantitation limits that can be reported for residential well samples. 
Arsenic, selenium, antimony, cadmium, lead, and thallium will be analyzed by graphite, furnace with 
Zeeman background correction. Lead and antimony have the option for deuterium background 
correction. 
"The Radiochemistry of Uranium," J.E. Grindler, NAS-NS-3050, National Academy of Sciences. March 
1962. 
''The Radiochemistry of Barium, Calcium. and Strontium," D.N. Sunderman and D.W. Townley, NAS-NS-
301 0, National Academy of Sciences, January 1960. 
"Determination of Strontium-89 and -90 in Soil With Total Sample Decomposition," D.B. Martin, 
Analytical Chemistry, October 1979. 
"Procedures for Determination of Stable Elements and Radionuclides in Environmental Samples," Public 
Health Service Publication 999-RH-10, January 1965. 
"EML Procedures Manual," HASL-300, Environmental Measurements Laboratory, U.S. Department of 
Energy 27th Edition. 
Procedure includes a statement of work, provided in Appendix C. 
Based on a 10.0 gram sample for dioxin analysis. 
Performance data for hexachlorocylopentadiene recovery from water was poor. The analyte has been 
dropped from the semivolatile water TCL. 

NA - Not Applicable 
TBO- To Be Determined 

M9QA036.G31 
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4. LABORATORY SAMPLE CUSTODY PROCEDURES 

- Samples will be shipped by the host lab, ITAS Oak Ridge, facility within 24 hours of 
~ ----------receipt. -Upon-receipt,the-sample-custodianwill-inspect-sample containers for integrity·- -- ------- ---

and will note the temperature inside the sample coolers on the chain of custody 

• 

(Figure 5.1 of the QAPP) and on the login initiation checklist (Figure 4.1 ). The 
presence of leaking or broken containers will be noted on the chain-of-custody record 
(Figure 5.1 of the QAPP) and the login initiation checklist (Figure 4.1 ). The IT project 
manager for the Mound Plant ER Program will notify either the QAM or the sample 
document control administrator within 24 hours of the receipt of broken or leaking 
samples. 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 by the sample 
custodian with that on sample tags and labels to verify sample identity. Any 
inconsistencies will be resolved with the QAM or sample document control 
administrator before sample analysis proceeds. The samples will be checked for the 
required sample containers, preservation, and volumes . 

- 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. 

- The sample custodian will retain the original chain-of-custody record which is stored 
in the project file. An internal chain of custody is generated for tracking samples 
during storage and analysis and is kept with "the samples/extracts at all times. 

- After completion of master sample login, the Project Manager will alert the analysts of 
any analyses requiring immediate attention because of short holding times. A 
COC/Sample Request (Figure 4.2) is provided for analysts to request samples from 
the sample custodian. 

4.2. Sample Storage 

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

and analysis. Samples designated for analysis for volatile organic compounds will be stored in a separate 

refrigerator. The storage refrigerators are maintained at 4 .±. 2°C. The sample custodian or designee will 

retrieve samples for analysis from the storage refrigerators on receipt of a completed COC/Sample request 

form, and will sign the chain-of-custody record. The sample custodian or his designee will deliver samples 

____ to.the.laboratory_personnei.-Copies.of.the-COCjSample-Request-~orm-will-be-retained-by-Sample-Gontrol-------
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LOGIN :miTZA'l'l:ON CHECXLIST 

PROJECT #: _______ _ 

LOGIN #: ___________ __ 

DATE: _________ _ 

ARRIVAL TIME: ______ __ 

INFORMATION CHECKLIST: 

Air Bill included with Shipment 

Damaqe to Shippinq Containers 

Shippinq Containers Rad Surveyed 

custody seals on Shippinq containers 

SAMPLE INFORMATION CHECKLIST: 

Shippinq Containers opened in Hood 

Client chain of custody included 

custody Seals on Sample Containers 

amperature of Containers 4°C (±2) 

Broken/Leakinq Containers 

Do Sample Containers match coc 

Are Sample Preservatives correct 

Circle 

y N 

y N 

y N 

y N 

y N 

y N· 

y N 

y N 

y N 

y N 

y N 

COMMENTS: 

Lo~·in Date and Time: ______ __ Review Date and Time: _______ _ 

Loqin Release Date and.Time: ________ __ 

LIST OTHER NOTATIONS IN COMMENT SECTION: 

• 

• 

Comment: _________________________________ _ 

-----------· 
custodian or Designee Siqnature: __________________ _ 

Flgan4.1. 
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Figure 4.2. Internal Chain-of-Custody Form 

Requested By: 

Time: Date:----------

____ Time-needed: ="-=========------- -------Date-Needed:----- --------------

Project # ----------- RWP #: --------

Login# 
Sample Consumed 

Sample Container Description Shelf Number Yes/No 

• 

Received By: Relinquished By: Reason for Date: 
Transfer: 

~~~ llstea sam lies MUST be transferred as a batch p 

• M90AD23.AG4 
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after the signature of the analyst and date of the transfer are recorded on the form. When samples are 

returned to Sample Control again, the COC/Sample Request Form is dated and signed by Sample 

Control and ·retained in the project file. 

4.3. 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 /mass spectroscopy 

(GC/MS) or liquid chromatography, all pertinent data are entered on the sample extraction form and taped 

Into a bound laboratory notebook. Copies of extraction forms are 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. 

4.4. Sample Tracking - Metals Analysis 

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

absorption/inductively coupled plasma spectroscopy. Sample digests·are stored at room temperature in 

a secured area before analysis and for a minimum of six weeks after analysis. 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 the record is taped into a bound laboratory notebook. The digestion record is 

used as the vehicle for custody transfer to the analyst. Upon completion of sample digestion, a copy of 

the sample digestion record is provided to the metals analysis section to alert them that digestates are ready 

for analysis. The b<:>und laboratory notebook containing the digestion record is retained by the metals 

digestion laboratory. 

M90AD23.AG4 
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Information related to sample tracking at the IT Laboratories is recorded in laboratory log-in books and in 

the Laboratory Information Management System (LIMS). This information includes 

________ --- project-identification-number~;---- --------------------------------

• 

• 

- sample number; 

- type of samples; 

- date received; 

- date put into storage after analysis was completed; and 

- date of disposal. 

Laboratory forms taped into notebooks are signed and dated daily by laboratory analysts. 

Corrections to notebook and form 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. laboratory supervisors or designated 

reviewers sign and date reviewed notebook pages . 

M90AD23.AG4 
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5. LABORATORY DATA REDUCTION PROCEDURES 

Analytical runlogs and bench sheets are maintained 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. For inorganic (nonmetal) analyses, the summary forms are taped into bound 

notebooks. 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 summary forms taped into notebooks daily. The notebook pages 

are reviewed and signed by area supervisor or designated reviewer. 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. Laboratory data reduction procedures are provided in the 

respective IT Laboratory SOPs and in the CLP SOW. The associated quality control data are verified as 

being within control limits. If all data are acceptable, the data are entered into laboratory computer systems, 

or written on data summary forms, 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 data. the data is submitted to data entry and reporting and the completed analyses 

are removed from the laboratory backlog. A hard-copy data summary is then generated that is reviewed 

and Is signed by the project manager. 

M9QAD23.AG4 
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6. LABORATORY DATA VALIDATION PROCEDURES 

Prior to the final production of analytical reports, laboratory data are reviewed and verified according to IT AS 

procedures described In the IT AS Quality Assurance Manual in section 1 0.2, Data Validation. The IT AS 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, 

method limits, or client control limits for quality control samples are compared to actual quality control 

sample results. 

Data validation consists of review of data processing and data reporting. After the analyst completes his 

data processing and has reviewed the data, against method and client specific requirements, the data is 

reviewed by a peer in the same laboratory. The peer review includes calculations, equations, calibrations, 

chromatogram interpretations, etc. If errors are found. any changes are agreed upon by the originator of 

the data and the reviewer. A system review is performed by the group/team leader or their designee for 

compliance with client requirements and for proper peer review. 

After data entry, a second person makes a one to one comparison of the raw data and the transcribed data. 

The final review of the data is performed by the project manager . 

M90AD23.AG4 
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IT Laboratories maintain full service contracts or have an equivalent maintenance program 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 activities are 

recorded in the 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 2 summarizes the type and frequency of maintenance of major instruments for IT Laboratories that 

will be used for the analytical program. Those parts commonly replaced, as specified in Table 2, 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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PREVENTIVE MAINTENANCE REQUIREMENTS FOR MAJOR INSTRUMENTS 

INSTRUMENT 
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Cold Vapor 
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ITEMS CHECKED/SERVICED 
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INSTRUMENT 

Gu Chromatograph 

T olal Organic Carbon Analyzer 

TABLE Vll.2 (continued) 

ITEMS CHECKED/SERVICED 
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Vacuum pump 
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TABLE Vll.2 (continued) 

ITEMS CHECKED/SERVICED 

Clean lan filter 
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Change fan filter 
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8. SPECIFIC PROCEDURES TO ASSESS PRECISION AND ACCURACY 

The IT AS will assess analytical accuracy and precision as described specified in section 12 of the QAPP. 

___ __,_T,_,_he._pr_ecision_oLradiological_analyses_are_assessed-by-replicate-results.----An-expected-mean· range-is--------

calculated using several replicate results. A control limit equaling the mean range plus three standard 

• 

• 

deviations (SD) Is established. 

The accuracy of radiological analyses are assessed by analyses of spiked samples or reference standard 

samples. The expected accuracy of the recovered sample result, based on the activity of the known value 

is the mean + 1- 3 SD. The control limit for the spiked or reference standard sample is >3SD or <3SD. 

Laboratory control spikes are charted to establish upper and lower warning and control limits. A minimum 

of 20 points are used to establish warning limits of 2a and control limits of 3a . 
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MOUND DATA VALIDATION GUIDELINES FOR CHEMICAL AND RADIOLOGICAL ANALYSES 

1.0 INTRODUCTION 

These guidelines are presented to ensure that data validation is performed consistently'for chemical and 

radiological data collected for the Mound ER Program. However, these guidelines may not be inclusive of 

all Quality Control Check (QCC) deficiencies or conditions, and validators may need to use professional 

judgement in these limited cases. These cases may include, but are not limited to, evaluations of a grossly 

exceeded ace criteria, aces not described in these procedures that could impact data quality, evaluations 

of trends related to QCC results from multiple field batches. or multiple QCC deficiencies. Additional data 

validation guidelines may be developed for analyses or methodologies not included in these guidelines. 

Such guidelines must be approved by the Quality Assurance Manager (QAM) before implementation . 

M!ICIA023.A-H 
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2.0 GENERAL DATA VALIDATION GUIDELINES 

2.1 GENERAL GUIDELINES 

--~-- ---- -~--~~--- --- ----~ 
The following procedures apply to all data packages submitted for data validation. 

• The QAM schedules, assigns, and monitors the data validation effort. 

• The data package is first reviewed for completeness by the data validator. The Data 
Completeness Checklist in Attachment I is completed for each laboratory data package. 
Missing data is directed to the Quality Assurance Manager or his/her designee as soon as 
it is noted by submitting the signed checklist with comments describing the missing 
information. Data validation is to continue as is feasible until the discrepancy is resolved. 
Data validation is not performed without a complete data package, unless there is a 
documented data loss noted by the Quality Assurance Manager. 

• All discrepancies in the data package is directed to Quality Assurance Manager for 
resolution and to determine whether qualification of the data is warranted . 

• Data validation is performed in accordance with the U.S. EPA CLP Functional Guidelines 
(EPA, 1988) for CLP SOW analyses. Should there be conflicting criteria between the 
functional guidelines and the CLP SOW, the stricter of the two criteria will apply. Under all 
circumstances, the most recent revision of the Mound Operable Unit 9 Site-Wide QAPP is 
the final authority. Any clarifications are resolved by the Quality Assurance Manager. 

• Data validation of non-CLP data is performed using the guidelines presented in Sections 4.0 
and 5.0 of this document. 

• Results of the equipment rinsate, ambient, sample bank, and trip blanks are used to qualify 
sample data. Results of laboratory blanks are used in qualifying field blank data and 
sample data, as with any investigative sample. 

• In addition to the specific review of the OCCs in these procedures. at least 10% of all 
calculations are verified and identifications are reviewed by the validators. 

• Any QCCs not specifically found in the following procedures but outlined in the QAPP will 
be evaluated against the QAPP criteria . 

M9CAD23.A·H 
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A portion of all laboratory sample result calculations will be re-calculated and verified following the guidelines 

described below. 

• For manual calculations, 10 percent of all calculations in the batch will be verified. 

• For automated calculations, one calculation per batch will be verified. 

If a calculation error is found, the data set will be submitted to the laboratory for verification of all the sample 

calculations. The laboratory will be required to make all necessary corrections to the data. 

In addition to verifying sample calculations. the validators verify: 

• Initial calibration - at least one RRF and %RSD for VOA, PesticidesjPCB; two RRF and 
%RSD for semivolatiles for each. 

• Continuing calibration - at least one RRF and %0 for VOA and PesticidesjPCBs and two 
for semivolatiles for each continuing calibration. 

• Surrogate - at least one set of surrogates from one sample within a batch for VOA and 
Pesticide/PCB, and at least two surrogates from one sample within a batch for SV (one 
acid, one base). 

• MS/MSD -at least one compound recovery and RPD for each analyte group. 

• LCS - at least one compound. 
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-------------- ---~- --- -----~-

~- -----Tileprimarydata-qualifiers to be applied~ as described -in the CLP Functional Guidelines and in Sections 4.0 

• 

and 5.0 of this Appendix, are the following: 

u -

J -

R -

N -

NJ-

UJ-

The material was analyzed for. but was not detected. The associated numerical value is the 
sample quantitation limit. 

The associated numerical value is an estimated quantity. 

The data are unusable (compound may or may not be present). Resampling and reanalysis 
is necessary for verification. 

Presumptive evidence of presence of material. 

Presumptive evidence of the presence of the material at an estimated quantity. 

The material was analyzed for. but was not detected. The sample quantitation limit is an 
estimated quantity. 

Subqualifiers are used to assist in data assessment by indicating the source of the primary qualifier. These 

subqualifiers are attached to the primary qualifier, separated by a hyphen. The following is a list of allowable 

subqualifiers: 

SUBQUALIFIERS - ORGANICS 

B - Qualified due to method blank or a field blank 
C - Qualified due to calibration 
H - Holding time exceeded 
K - Qualified due to surrogate recovery 
S - Qualified due to matrix spike recovery 
I - Qualified due to internal standard 
P - Pesticide/PCB results have >25% difference on two different columns 
( +) - Potential positive bias (added after subqualifier with a parentheses) 
(-) - Potential negative bias (added after subqualifier with a parentheses) 

SUBQUALIFIERS - INORGANICS 

B - Qualified due to method blank or field blank 
C -Qualified due to calibration 

---------R--=-Holaing time exceedea :_______ ___________________________ _ 

S - Qualified due to matrix spike recovery 
I - Interference (ICP serial dilution. ICS, or GFAA spike recovery) • 

M90A036.A·H 
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L- Qualified due to LCS 
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( +) - Potential positive bias (added after subqualifier with a parentheses) 
(-) - Potential negative bias (added after subqualifier with a parentheses) 

Examples of final qualification might be J-C, UJ-S( + ). UJ-BC(-). etc. 

Use of additional qualifiers and sub-qualifiers must be approved by the Quality Assurance Manager. 

3.2 ADDITIONAL CASES FOR DATA QUALIFICATION 

Pesticide /PCB analyses. If the %0 of the results obtained between the two columns is greater than 100%, 

then the sample result for that analyte should be rejected (R). If the %0 of the results obtained between 

the two columns is greater than 100% and both results are less than CRQL, then the sample result for that 

analyte should be qualified as non-detected (U). See data validation guidelines for CLP SOW Modification 

D. 
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4.0 DATA VALIDATION PROCEDURES OF NON-CLP CHEMICAL ANALYSES 

The following guidelines are presented for the validation of data generated by chemical methods other than 

_the-CLP-SOW.-- -- ------------------------------------

4.1 TOTAL ORGANIC CARBON- EPA METHODS 415.1 AND 415.2 

Holding Time: Verify the samples were analyzed within the holding time period specified in Tables 
IV.3 and IV.4 of the OAPP. Qualify results as estimated with (J} or (UJ) if holding 
time was exceeded. If the holding time was grossly exceeded, professional 
judgement may be used for qualifying the data as unusable (A}. 

Calibration: Verify initial 5 point calibration had a correlation coefficient ~ 0.995. Verify that a 
continuing calibration was run every 20 samples and its response was within 15% 
of true value. If any samples were analyzed with a non-compliant calibration 
standard, then the results associated with the non-compliant standard are estimated 
(J) . 

Blanks: Method blank must be analyzed every 20 samples and contamination must be less 
than the POL. 

Equipment blank samples are qualified using qualification guidance levels derived 
from method blank contamination. Qualification level for samples are determined 
from the maximum contamination levels in method and equipment blank 
contamination. If the contamination is greater than the POL, then: 

Qualification Guidance Level = 5 x contamination in blank. 

Qualification Guidelines: 

If results < POL, then no action is taken. 

If results < 5 x contamination, then report the value with a (U). 

If results > 5 x contamination, then no action is taken. 

If gross contamination is evident, then all associated sample results should be 
flagged as unusable (A}. 

Matrix Spike: Recovery should be 75 - 125%. Follow US EPA Functional Guidelines for 
Evaluating Inorganic Analysis. 

---------------oualificationGTiiaelines: 

• 
M9ClA023.A·H 
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If %R > 125% estimate positive results (J); and 

If %R < 10% reject all results (R). 

Matrix Spike Duplicate: The Relative Percent Deviation (RPD) should be ~20%. If >20% use 
professional judgement. 

Replicate: 

Duplicate: 

M9CA036.A·H 

Verify at least 4 analyses of each sample were performed. The %RSD for the four 
analyses should be ~ 25%. If %RSD >25% qualify the result as estimated (J). The 
inhomogeneity of soil, may prevent achieving the required %RSD criteria. 
Professional judgement should be used to determine if matrix effects are the cause 
of non-compliance with the criteria. 

Verify a duplicate sample was analyzed for every 10 field samples or less of each 
matrix. The RPD must be ~ 25% for water and ~ 50% for soils. If the criteria was 
not met, estimate, (J) all sample results associated with the duplicate sample . 
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4.2 FLUORIDE - EPA METHOD 340.2 
SULFATE- EPA METHOD 375.2 
TOTAL NITROGEN- EPA METHOD 351.3 
TOTAL PHOSPHORUS - EPA METHOD 365.1 

__ NITRITE-- EPA-METHOD-354.-1----
AMMONIA- EPA METHOD 350.1/350.2 

Holding Time: Verity the samples were analyzed within the holding time period specified in Tables 
IV.3 and IVA of the QAPP. Quality results as estimated with (J) or (UJ) if holding 
time was exceeded. If the holding time was grossly exceeded, professional 
judgement may be used for qualifying the data as unusable (R). 

Calibration: Verity initial 4 point (3 points plus one reagent blank) calibration had a correlation 
coefficient ~0.995. Verity that a continuing calibration check was run every 20 
samples and its response was within 15% of true value. If any samples were 
analyzed with a non-compliant calibration standard, then the results associated with 
the non-compliant standard must be estimated (J). 

Blanks: Method blank must be analyzed every 20 samples and contamination must be less 
than POL. 

Equipment blank sample are qualified using qualification guidance levels derived 
from method blank contamination. Qualification level for samples are determined 
from the maximum contamination levels in method and equipment blank 
contamination. If the contamination is greater than the POL, then: 

Qualification Guidance Level = 5 x contamination in blank. 

Qualification Guidelines: 

If results < POL, then no action is taken. 

If results < 5 x contamination. then report the value with a (U). 

If results > 5 x contamination. then no action is taken. 

Matrix Spike: Recovery should be 75 - 125%. Follow US EPA Functional Guidelines for 
Evaluating Inorganic Analysis. 

M9CIA023.A·H 

Qualification Guidelines: 
If sample result is < 4x spike level and %R < 75% estimate all positive 
results and non-detected results; 

If %R > 125% estimate positive and accept non-detected results; and 

If %R < 10% reject all results (R). 
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Matrix Soike Duplicate: The Relative Percent Deviation (RPD) should be < 20%. If >20% use 
professional judgement. 

Duplicate: Verity a duplicate sam pi~ was analyzed for every 10 field samples or less of each 
matrix. The RPD must be s 25% for water and s 50% for soils. If criteria was not 
met, estimate (J) all sample results associated with that duplicate sample. 

4.3 CHLORIDE- EPA SW-846 METHOD 9250 OR 9251/EPA METHODS 325.1 OR 325.2 

Holding Time: Verify the samples were analyzed within the holding time period in Tables IV.3 and 
IV.4 of the QAPP. If the holding time was exceeded, qualify results as estimated 
with (J) or (UJ). If the holding time was grossly exceeded, professional judgement 
may be used for qualifying the data as unusable (R). 

Calibration: Verity initial 4 point (3 points plus one reagent blank) calibration had a correlation 
coefficient ~0.995. Verity that a continuing calibration check was run every 20 
samples and its response was within 15% of true value. If any samples were 
analyzed with a non-compliant calibration standard, then the results associated with 
the non-compliant standard must be estimated (J). 

Blanks: Method blank must be analyzed every 20 samples and contamination must be less 
than POL. 

Equipment blank sample are qualified using qualification guidance levels derived 
from method blank contamination. Action level for samples are determined from 
the maximum contamination levels in method and equipment blank contamination. 
If the contamination is greater than the POL, then: 

Qualification Guidance Level = 5 x contamination in blank. 

Qualification Guidelines: 

If results < POL. then no action is taken. 

If results < 5 x contamination. then report the value with a (U). 

If results > 5 x contamination, then no action is taken. 

Laboratory Control Sample: Verity a Laboratory Control Sample (LCS) was analyzed with each 
initial calibration to demonstrate its validity. If the OAPP criteria was not 
met. then: 

M9CAD23.A·H 

a. If the recovery is below criteria and greater than 10 percent, qualify positive 
results estimated, (J) and non-detects unusable, (R). 

b. If the recovery is less than or equal to 1 0 percent. then quality all results 
unusable, (R). 

• 

• 
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For recoveries greater than the specified criteria, no action is taken for non
detects and positive results will be qualified estimated, (J). For recoveries 
which grossly exceed the specified criteria, positive results may be qualified 
unusable, (R), based on the validator's professional judgment. 

------------------------------------------------ ---------------

• 

Matrix Spike: Recovery should be 75 - 125%. Follow US EPA Functional Guidelines for 
Evaluating Inorganic Analysis. 

Qualification Guidelines: 
If sample result is < 4x spike level and %R < 75% estimate all positive and 
non-detected results; 

If %R > 125% estimate positive results (J) and accept non-detects; and 

If %R < 10% reject all results (R). 

Matrix Spike Duplicate: The Relative Percent Deviation (RPD) should be < 20%. If >20% use 
professional judgement. 

Duplicate: Verify a duplicate sample was analyzed for every 10 field samples or less of each 
matrix. The RPD must be :525% for water and :550% for soils. If criteria was not 
met the estimate (J) all sample results associated with that duplicate sample. 

4.4 NITRATE-NITRITE - EPA METHOD 353.2 

Holding Time: Verify the samples were analyzed within the holding time period in Tables IV.3 and 
IV.4 of the QAPP. If the holding time was exceeded qualify results as estimated 
with (J) or (UJ). If the holding time was grossly exceeded. professional judgement 
may be used for qualifying the data as unusable (R). 

C::~libration: Verify initial 4 point (3 points plus one reagent blank) calibration had a correlation 
coefficient ~0.995. Verify that a continuing calibration check was run every 20 
samples and that its response was within 15% of true value. If any samples were 
analyzed with a non-compliant calibration standard, then the results associated with 
a non-compliant standard must be estimated (J). 

Blanks: Method blank must be analyzed every 20 samples and contamination must be less 
than POL. 

Equipment blank sample are qualified using qualification guidance levels derived 
from method blank contamination. Qualification level for samples are determined 
from the maximum contamination levels in method and equipment blank 
contamination. If the contamination is greater than the POL, then: 

---------------------------------------

• Qualification Guidance Level = 5 x contamination in blank. 

M9ClA023.A-H 
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If results < POL, then no action is taken. 
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If results < 5 x contamination, then report the value with a (U). 

If results > 5 x contamination. then no action is taken. 

Laboratory Control Sample: Verify a Laboratory Control Sample (LCS) was analyzed with each 
initial calibration to demonstrate its validity. If the QAPP criteria was not 
met, then: 

a. If the recovery is below criteria and greater than 10 percent, qualify positive 
results estimated, (J) and non-detects unusable, (R). 

b. If the recovery is less than or equal to 1 0 percent, then qualify all results 
unusable, (R). 

c. For recoveries greater than the specified criteria, no action is taken for non
detects and positive results will be qualified estimated, (J). For recoveries 
which grossly exceed the specified criteria, positive results may be qualified 
unusable, (R), based on the validator's professional judgment. 

Matrix Spike: Recovery should be 75 - 125%. Follow US EPA Functional Guidelines for 
Evaluating Inorganic Analysis. 

Qualification Guidelines: 
If sample result is < 4x spike level and %R < 75% estimate all positive and 
non-detected results: · 

If %R > 125% estimate positive results (J) and accept non-detects; and 

If %R < 10% reject all results (R). 

Matrix Spike Duplicate: The Relative Percent Deviation (RPD) should be < 20%. If >20% use 
professional judgement. 

Duplicate: Verify a duplicate sample was analyzed for every 10 field samples or less of each 
matrix. The RPD must be ::s 25% for water and ::s 50% for soils. If criteria was not 
met, estimate (J) all sample results associated with that duplicate sample. 

4.5 EXPLOSIVES - EPA SW846 METHOD 8330 INCLUDING PETN 

• 

• 

Holding Time: Verify the samples were extracted and analyzed holding times specified in Tables 
IV.3 and IV.4 of the OAPP. Qualify results as estimated with (J) and (UJ) if holding • 
times were exceeded. If the holding time was grossly exceeded, professional 

M90A036.A·H 
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judgement may be used for qualifying the data as unusable (R). 

Calibration: Verify the Percent Relative Standard Deviation (% RSD) of the Response Factors 
(RF) for the initial 5 point calibration was ~ 20%. Verify that a continuing calibration 

_____________ cbeck_was_run_ever:y_1Q_samples.and-that.the-%-difference -(~kD)in-RFs-waswithin 
15% of average RF from the initial calibration. If any samples were analyzed with 
a non-compliant calibration standard, then the positive results associated with a 
non-compliant standard must be estimated (J). 

Blanks: 

If %D or %RSD was >50% then all positive and non-detected values for that analyte 
must be estimated (J) and unusable (R), respectively. If the %D or %RSD is grossly 
outside criteria, professional judgement may be used for qualifying the data 
unusable (R). 

Method blank must be analyzed for each batch of samples extracted for each 
matrix and contamination must be less than POL. 

Equipment blank sample are qualified using qualification guidance levels derived 
from method blank contamination. Action Level for samples are determined from 
the maximum contamination levels in method and equipment blank contamination . 
If the contamination is greater than the POL, then for each affected analyte: 

Qualification Guidance Level = 5 x contamination in blank. 

Qualification Guidelines: 

If results < POL, then no action is taken. 

If results < 5 x contamination, then report the value with a (U). 

If results > 5 x contamination, then no action is taken. 

Matrix Spike: Recoveries are compound dependant and should correspond to those specified in 
the QAPP for soils and water. 

Matrix Spike Duplicate: The RPDs are compound dependant and should 
correspond to those specified in the QAPP for soils and water. 

The positive values for those compounds that fail MS /MSD criteria but have 
recoveries > 10% should be estimated in the unspiked sample. 

For a matrix spike analyte which is outside QAPP recovery criteria, but whose 
recovery is greater than 1 0%, then positive analyte sample results in associated 
samples are qualified estimated (J). Non-detected analyte results in associated 

-------~-------samples-are-evaluated-on-professional-juagemerit . 

• For a matrix spike analyte which is outside QAPP recovery criteria, but whose 
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recovery is less than 10%, then positive analyte sample results in associated 
samples are qualified estimated (J). Non-detected analyte results In associated 

• 

• 

• 



• 
samples are rejected (R). 

Surrogates: Two surrogates are used in this analysis: 
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----------------a-. --4-Nitrobutene-is-the-surrogate-corresponding-to-PET-N.-If-recovery-for-4---
nitrobutene is not within OC limits as specified in Table 111.3 of the OAPP, 

• 
b. 

the sample must be re-extracted and reanalyzed. If the recovery is still 
outside OC limits, but > 10%, then a positive result for PETN is qualified as 
estimated (J) and nondetected PETN result is evaluated on professional 
judgment. If 4-nitrobutene recovery is < 10%, then positive PETN result is 
estimated and nondetected PETN result is rejected (R). 

Verify that the wavelength of the detector is set 220nm for PETN and 
nitrobutene analysis. Unless supporting documentation for selecting a 
wavelength other than 220nm is present, reject (R) all data at a different 
wavelength other than 220nm. 

4-Nitrotoluene is used as the surrogate for all the remaining analytes. If 
recovery for 4-nitrotoluene is not within OC limits as specified in Table 111.3 
of the OAPP, the sample must be re-extracted and reanalyzed. If the 
recovery is still outside QC limits, but > 10%, then positive results are 
qualified as estimated (J) and nondetected results are evaluated on 
professional judgment. If 4-nitrotoluene recovery is < 10%, then positive 
results are estimated and nondetected results are rejected (R). 

Laboratory Control Sample: Laboratory control sample (LCS) recoveries must be within OC limits 
(Table 111.3) or all associated samples must be re-extracted with another 
LCS. If the OAPP criteria was not met, then: 

Duplicate: 

a. If the recovery is below criteria and greater than 10 percent, qualify positive 
results estimated, (J) and non-detects unusable, (R). 

b. If the recovery is less than or equal to 1 0 percent, then qualify all results 
unusable, (R). 

c. For recoveries greater than the specified criteria, no action is taken for non
detects and positive results will be qualified estimated, (J). For recoveries 
which grossly exceed the specified criteria, positive results may be qualified 
unusable, (R), based on the validator's professional judgment. 

Verify a duplicate sample was analyzed for every 10 field samples or less of each 
matrix. The RPD must be ~25% for water and ~50% for soils. If criteria was not 
met, then estimate (J) the positive results for that analyte(s) in both samples. lf one 
of the sample result is >POL and the other is non-detected, then both results are 

---------------...,.e"'s·timateo . 

• 
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Holding Time: Verify the samples were analyzed within the holding time in Tables IV.3 and IV.4 of 
the QAPP. If the holding time was exceeded, qualify results as estimated with (J) 
or (UJ). If the holding time was grossly exceeded. professional judgement may be 
used for qualifying the data as unusable (R). 

Balance Check: Verify the balance was checked with S class weights daily before use. If balance 
was not calibrated, qualify all results obtained on that balance as estimated since 
the last successful calibration. 

M~.A·H 
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Method blank must be analyzed every 20 samples and contamination must be less 
than POL. 

Equipment blank sample are qualified using qualification guidance levels derived 
__ ~------~-- ~~----from_method_blank-contamination.-Oualification-guidance-level- for- samples-are------

determined from the maximum contamination levels in method and equipment 

• 

blank contamination. If the contamination is greater than the POL, then: 

Qualification Guidance Level = 5 x contamination in blank. 

Qualification Guidelines: 

If results < POL. then no action is taken. 

If results < 5 x contamination. then report the value with a (U). 

If results > 5 x contamination, then no action is taken. 

Laboratory Control Sample: Verify a Laboratory Control Sample (LCS) was analyzed with each 
initial calibration to demonstrate its validity. If the QAPP criteria was not 

. met, then: 

Duplicate: 

a. If the recovery is below criteria and greater than 1 0 percent, qualify positive 
results estimated, (J) and non-detects unusable, (R). 

b. If the recovery is less than or equal to ·1 0 percent, then qualify all results 
unusable, (R). 

c. For recoveries greater than the specified criteria, no action is taken for non
detects and positive results will be qualified estimated, (J). For recoveries 
which grossly exceed the specified criteria, positive results may be qualified 
unusable, (R), based on the validator's professional judgment. 

Verify a duplicate sample was analyzed for every 10 field samples or less of each 
matrix. The RPD must be ~25% for water. If RPD >25% qualify all sample results 
associated with that duplicate sample as estimated (J). 

4.7 ALKALINITY- EPA METHOD 310.1 

Holding Time: Verify the samples were analyzed within the holding time specified in Tables IV.3 
and IV.4 of the QAPP. If the holding time was exceeded, qualify results as 
estimated with (J) or (UJ). If the holding time was grossly exceeded. professional 
judgement may be used for qualifying the data as unusable (R). 

---~------~G:!Sa!!Jii~bnrarrtit.Qo~n:--Verify-the-pH-meter-was-calibratecn.vittlpR-4~0 anapH-7~0standards at the 

• 
M90A023.A·H 

beginning and after every 1 0 samples. If the pH meter calibration was not 
performed at the required frequency, qualify all associated samples estimated (J). 
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Method blank must be analyzed every 20 samples and contamination must be less 
than POL. 

Equipment blank sample are qualified using qualification guidance levels derived 
from method blank contamination. Qualification level for samples are determined 
from the maximum contamination levels in method and equipment blank 
contamination. If the contamination is greater than the POL, then: 

Qualification Guidance Level = 5 x contamination in blank. 

Qualification Guidelines: 

If results < POL, then no action is taken. 

If results < 5 x contamination, then report the value with a (U). 

If results > 5 x contamination, then no action is taken. 

Verify a duplicate sample was analyzed for every 10 field samples or less of each 
matrix. The RPD must be ;!';35% for water. If RPD >35% qualify all sample results 
associated with this duplicate sample as estimated (J). 

4.8 LITHIUM, MOLYBDENUM, BISMUTH, AND TIN- CLP SOW MODIFICATION A 

Follow the Functional Guidelines for Evaluating Inorganic Analyses (FGEIA) (EPA, 1988) and apply 
the following additional criteria: 

The following changes have been incorporated into the CLP SOW Document No. ILM03.0 as 
Modification A: 

M90A036.A·H 
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• 
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• 

• 
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TAL metals analysis has been extended to include lithium, molybdenum, bismuth 
and tin. These additional elements have the following CRDLs: 

CDRL ------------
____ G_OBL _ 

Analyte Water (ugjl) Soil (mgjkg) 

Lithium 100 10 

Molybdenum 20 2 

Bismuth 150 30 

Tin 50 10 

All data deliverables for the OU 9 programs are required to include these added 
elements . 
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In addition, lower detection limits have been specified for four elements. These are 
as follows: 

COAL COAL 
Analyte Water (ugjL) Soil (mgjkg) 

Aluminum 20 4 

Antimony 10 2 

Beryllium 1 0.2 

Vanadium 10 2 

See the CLP SOW Modification A for details on analytical methodology for these 
additional metals. 

Holding Time: Apply the same holding times as other TAL metals (180 days). 

Initial and Continuing Calibration 
Verification: Additional elements as listed above must be incorporated in the calibration. The 

same criteria as established in the FGEIA are to be utilized in the evaluation of 
these analytes. 

CROL Standard for 
AA and ICP: Additional elements as listed above must be incorporated in the TAL. The same 

criteria as established in the FGEIA are to be utilized in the evaluation of these 
elements. 

Blanks: 

M9QA023.A·H 

Additional elements and lower CROLs as presented above must be included in the 
blank analyses. The same criteria as established in the FGEIA are to be U1ilized in 
the evaluation of these analytes in ~he laboratory blanks. If there is no 
contamination in the laboratory blanks, then sample data will be qualified based on 
the field blank result under the FGEIA blank rules. 

• 

• 

• 
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ICP Interference Check Sample: Solution AB shall include the following analytes: 

Analyte __!!lg/_L_-- -----·------------

Lithium 1.0 

Molybdenum 1.0 

Bismuth 1.0 

Tin 1.0 

A level ± 20% of the true value is to be used as the acceptance criteria. Follow 
FGEIA for qualification if %D > 20%. 

Matrix Spike Recovery: Spikes shall include the following elements at the concentrations specified 
below: 

For ICP /Flame AA For Furnace AA 

Analyte Water (ug/L) Soil (mgjkg) Water (ug/L) Soil (mgjkg) 

Lithium 100 10 

Molybdenum 20 2 

Bismuth 

Tin 

150 30 

50 10 100 50 

Spike recoveries for these elements must meet the same criteria as established in 
the FGEIA. 

Post Digest Spike Sample 
Recovery: 

Duplicates: 

No change. Apply FGEIA guidelines. 

Additional elements as listed above must be incorporated in the TAL. The aqueous 
sample criteria for these analytes shall be :s 25% RPD for field duplicates. For 
laboratory duplicates the criteria is ± 20% RPD if the result is ~ Sx the CRDL, and 
if the result is :s 5 x CRDL, the criteria is ± the CRDL. 

For soil samples, the criteria shall be :s 50% RPD for field duplicates. For 
laboratory duplicates the criteria is ± 35% RPD if the result is ~ 5 x the CRDL, and 
if the result is :s 5 x CRDL, the criteria is ± 2 x CRDL. Qualification of data is to 

_______________ be_performed-using-the-guidelines-in-FGEIA.:-. --------------:------

• 
M9QA023.A·H 
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Laboratory Control 
Sample: All of the four additional elements (Li, Mo. Sb and Sn) will be included in the LCS 

analysis. The acceptance criteria for these analytes must be in accordance with the 
FGEIA. 

ICP Serial 
Dilutions: 

IDL 
(Quarterly): 

If sample results are > 50 x the IDL, a serial dilution is required. The results of this 
dilution for these elements must be ± 1 0%. Positive results exceeding this criteria 
will be estimated (J). 

Additional elements and lower CRDLs as listed above must be incorporated. Follow 
FGEIA for these additional elements. 

ICP lnterelement Correction Factors 
(Annually): Additional elements as listed above must be incorporated. Follow FGEIA for these 

additional elements. 

ICP Linear Ranges 
(Quarterly): Additional elements as listed above must be incorporated. Follow FGEIA for these • 

additional elements. 

Analysis Run Log: Additional elements as listed above must be incorporated. 

4.9 LITHIUM, MOLYBDENUM, BISMUTH, AND TIN- CLP SOW MODIFICATION B 

Follow the Functional Guidelines for Evaluating Inorganic Analyses (FGEIA) (EPA, 1988) and apply 
these additional criteria: 

The following changes have been incorporated into the CLP SOW Document No. ILM03.0 as 
Modification B: 

Introduction: Metals analysis has been extended to include lithium. molybdenum. bismuth, and 
tin. These additional elements have the following CRDLs: 

CDRL 
Analyte Water (ugjl) 

Lithium 100 

Molybdenum 20 

Bismuth 150 

Tin 50 

MOOAD36.A·H 
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All data deliverables for the OU 9 program are required to include these added 
elements. 

In addition, lower water detection limits have been specified for nine elements. 
Ihese_are_asJollows:- --- ~- -----~----------

COAL 
Analyte Water (ugjL) 

Aluminum 20 

Beryllium 1 

Vanadium 10 

Arsenic 2 

Antimony 10 

Cadmium 2 

Lead 2 

Selenium 2 

Thallium 2 

These detection limits require the additional sensitivity provided by graphite furnace 
atomic absorption for As, Sb, Cd. Pb, Se, and Tl. Zeeman background correction 
must be used (Pb and Sb have the option of using deuterium background 
correction). 

Holding Time: Apply the same holding times as other TAL metals (180 days). 

Initial and Continuing Calibration 
Verification: Additional elements as listed above must be incorporated in calibrations. The same 

criteria as established in the FGEIA are to be utilized in the evaluation of these 
elements. 

CRDL Standard for 
AA and ICP: Additional elements as listed above must be incorporated in the CRDL standards . 

. The same criteria as established in the FGEIA are to be utilized in the evaluation of 
--------------~these-elements . 

• Blanks: Additional elements and lower CRDLs as presented above must be included in the 

M9CA023.A·H 
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blank analyses. The same criteria as established in the FGEIA are to be utilized in 
the evaluation of these analytes in the laboratory blanks. If there is no 
contamination in the laboratory blanks, then sample data will be qualified based on 
the field blank result under the FGEIA blank rules. 

ICP Interference 
Check Sample: Solution AB shall include the following analytes: 

Matrix Spike 
Recovery: 

Analyte mg/L 

1.0 

1.0 

Bismuth 1.0 

Tin 1.0 

A level ± 20% of the true value must be used as the acceptance criteria. Follow 
FGEIA for qualification for %D > 20%. 

Spikes shall include the following elements at the specified concentrations: 

Analyte Water (ugjl) 

Lithium 2000 

Molybdenum 300 

Bismuth 2000 

Tin 500 

Spike recoveries for these elements must meet the criteria as established in the 
FGEIA. 

Post Digest Spike Sample Recoverv: No change. Apply FGEIA guidelines. 

Duplicates: 

M9QA023.A·H 

Additional elements as listed above must be incorporated in the TAL. The aqueous 
sample criteria for these analytes shall be s 25% RPD for field duplicates. For 
laboratory duplicates, the criteria is ± 20% RPD if the result is ~ 5 x the CRDL. 
and if the result is s 5 x CRDL. the criteria is ± the CRDL. For soil samples. the 
criteria shall be s 50% RPD for field duplicates. For laboratory duplicates the 
criteria is ± 35% RPD if the result is ;;:: 5 x the CRDL, and if the result is s 5 x 
CRDL. the criteria is ± 2 x CRDL. Qualification of data is to be performed using 

• 

• 
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the guidelines in FGEIA. 

Laboratory Control 
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Sample: All of the four additional elements (Li, Mo, Sb, and Sn) will be included in the LCS 
__ - - ---- ---analysis.-The-acceptance-criteria-for-these·analytes-must be·in·accordancewith·the---·- --

FGEIA. 

ICP Serial Dilutions: No change. 

IDL (Quarterly): Additional elements and lower CRDLs as listed above must be incorporated. 
Follow FGEIA for these additional elements. 

ICP lnterelement Correction 
Factors (Annually): Additional elements as listed above must be incorporated. Follow FGEIA for 

these additional elements. 

ICP Linear Ranges 
(Quarterly): Additional elements as listed above must be incorporated. Follow FGEIA for these 

additional elements. 

• Analysis Run Log: Additional elements as listed above must be incorporated. 

• 

4.10 LANTHANIDES- CLP SOW MODIFICATION C 

Follow the Functional Guidelines for Evaluating Inorganic Analyses (FGEIA) (EPA, 1988) and apply 
these additional elements: 

The following additions have been incorporated into the CLP SOW Document No. ILM01.0 as 
Modification C: 
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Introduction: Lanthanide series analytes in soil has been added to the TAL in CLP SOW 
Document No. ILM01.0. These additional elements have the following CRDLs: 

Analyte CDRL CDRL 
Water (ugjL) Soil (ugjkg) 

Lanthanum NA 40,000 

Cerium NA 40,000 

Praseodymium NA 40,000 

Neodymium NA 40,000 

Samarium NA 40,000 

Europium NA 40,000 

Gadolinium NA 40,000 

Terbium NA 40,000 

Dysprosium NA 40,000 

Holmium NA 40,000 

Erbium NA 40,000 

Thulium NA 40.000 

Ytterbium NA 40.000 

Lutetium NA 40,000 

The samples for lanthanide analysis must be digested following Method 3050 using 
1 g of soil, a final volume of 200 mL, and the digestate analyzed by ICP. The 
wavelength to be used for each element is specified in the OAPP. Data deliverables 
as required for CLP metals analysis are required for these added elements. 

Holding Time: Apply the same holding times as in the SOW for other TAL metals (180 days). 

Initial and Continuing Calibration 
Verification: The lanthanide elements listed above must be incorporated in the calibration. The 

same criteria as established in the FGEIA for ICP are to be utilized in the evaluation 
of these analytes. 

CRDL Std. for ICP: Lanthanide elements listed above must be incorporated in the CRDL standards. 

• 

The same criteria as established in the FGEIA are to be utilized in the evaluation of 
these elements. • 

M9CA023.A·H 
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Lanthanide elements listed above must be included in the analyte list and meet the 
CLP SOW criteria. The same criteria as established in the FGEIA are to be utilized 
in the evaluation of these analytes in the laboratory blanks. If the contaminant 
level in a field blank is greater than a laboratory blank, then sample data will be 

_________ qualified-based-on-the-field-blank-result-and-not-the-laboratory-blank-result-under-----
the FGEIA blank rules. 

ICP Interference 
Check Sample: Solution AB shall include the following analytes: 

M90A023.A·H 

Analyte ugjl 

Lanthanum 200 

Cerium 200 

Praseodymium 200 

Neodymium 200 

Samarium 200 

Europium 200 

Gadolinium 200 

Terbium 200 

Dysprosium 200 

Holmium 200 

Erbium 200 

Thulium 200 

Ytterbium 200 

Lutetium 200 

A level ± 20%- of the true value is to be used as the acceptance criteria. Follow 
the FGEIA for qualification if the %0 > 20%. Titanium may act as interferant for 
some of these elements. Possible interference should be evaluated for each 
sample. Should it appear that there are significant concentrations of interferants 
present in the sample, follow the guidance in the FGEIA for qualification . 
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Matrix spikes shall include the above elements at the concentrations specified in 
SOW Modification C. Spike recoveries for these elements must meet the same 
criteria as established in the FGEIA (75%-125%). Any element not meeting this 
criteria will be evaluated for useability and will be estimated (J) for positive results 
and estimated (UJ) for non-detected results. 

Post Digest Spike 
Sample Recovery: No change. Apply FGEIA guidelines. 

Duplicates: Lanthanide elements listed above must meet the CLP SOW criteria. For soil 
samples, the criteria shall be ~ 50% RPD for field duplicates. For laboratory 
duplicates the criteria is ± 35% RPD if the result is ~ 5 x the GAOL, and if the 
result is ~ 5 x CRDL. the criteria is ± 2 x GAOL. For aqueous samples, the criteria 
for these analytes shall be s 25% RPD for field duplicates. For laboratory 
duplicates the criteria is ± 20% RPD if the result is ~ 5 x the GAOL, and if the 
result is s 5 x GAOL, the criteria is ± the GAOL. Qualification of data is to be 
performed using the guidelines in FGEIA. 

Laboratory Control 
Sample: At least four of the lanthanide series elements must be added to the LCS sample. • 

The acceptance criteria for these analytes must be in accordance with the FGEIA. 

ICP Serial 
Dilutions: If sample results are > 50 x the IDL, a serial dilution is required. The results of this 

dilution for these elements must be ± 10%. Positive results exceeding this criteria 
will be estimated (J). 

IDL (Quarterly): Lanthanide elements listed above must be included in the analyte list and must 
meet the CLP SOW criteria; follow FGEIA for these additional lanthanide elements. 

ICP lnterelement Correction 
Factors (Annually): Lanthanide elements listed above must be included in the analyte list and must 

meet the CLP SOW criteria; follow FGEIA for these additional lanthanide 
elements. 

ICP Linear Ranges 
(Quarterly): Lanthanide elements listed above must be included in the analyte list and must 

meet the CLP SOW criteria; follow FGEIA for these additional lanthanide elements. 

Analysis Run Log: Lanthanide elements listed above must be included in the analyte list and must 
meet the CLP SOW criteria; follow FGEIA for these additional lanthanide 
elements. 

M9aA023.A·H 
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VOLATILE AND SEMIVOLATILE ORGANIC COMPOUNDS - CLP SOW MODIFICATION D 

Follow the Functional Guidelines For Evaluating Organic Analysis (FGFEOA) and apply the FGFEOA 
to these additional criteria: 

-~------ ---------------------------------------- -~--------

Introduction: The Target Compound List (TCL) for volatile analysis in SOW Document No. 
OLM01.8 has been extended to include ·7 additional compounds and CROLs for 
most analytes has been lowered to 5 ugjL. 2-benzyl-4-chlorophenol has been 
added to the TCL for semivolatile analysis. 

4. 11.1 Volatiles 

The CROLs for most of the analytes has been lowered ( See Table VI. 1) and seven 
additional compounds have been added to the TCL in OLM01.8 and their CRQL 
are as follows: 

Analyte CDRL CDRL 
Water (ugjL) Soil (ugjkg) 

Vinyl Acetate 10 10 

Acrylonitrile 100 100 

Acetonitrile 100 100 

Diethylbenzene 5 20 

1,1 ,2-Trichloro- 5 10 
1 ,2,2-trifluoroethane 

Hexane 10 10 

lodomethane NA 10 

Holding Time: Apply the FGFEOA criteria. 

BFB Check: 

Calibration: 

Apply the FGFEOA criteria. 

Verify the seven (7) additional compounds and their quantitation ions are included 
in the Target Compound List (TCL) at the required concentration (specified in the 
Modification D), that they meet the SOW calibration criteria and follow the FGFEOA. 

Blanks: No change except trichlorotrifluoroethane must be included in the category of 
~~~~~~~~~~~~~-___.c.._...o.._.m.._.m-"-'Qn_laboratory_contaminants_and_therefore_the.Action.Level-will-be-based-on~---

• the 1 0 x contamination level. 

M9CAD23.A·H 
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Matrix Spike: No change except Acrylonitrile must be added to the matrix spike sample at 300 
ugjL for water samples and at 300 ugjkg for soil samples. The acrylonitrile 
recovery limits for water samples is 70-130% and for soil samples is 60-140%. 

Matrix Spike Duplicate: No change except the Relative Percent Deviation for 
acrylonitrile for water samples is 15% and for soil samples is 25%. 

I.S. Retention Time/area: Apply the FGFEOA criteria. 

Duplicate: The RPD criteria for these compounds must be :s 35% for water samples and :s 
50 % for soils. The same validation criteria apply to these additional compounds. 

4.11.2 Semivolatiles 

Three additional compounds have been added to the TCL in OLM0.1.8 and their CRQL are as 
follows: 

Analyte CDRL CDRL 
Water (ugjl) Soil (ugjkg) 

Benzoic Acid 50 1600 

Benzyl Alcohol 10 330 

2-Benzyl- 10 330 
4-chlorophenol 

· Holding Time: Apply the FGFEOA criteria. 

Calibration: Verify the additional compounds 2-benzyl-4-chlorophenol, benzoic acid and benzyl 
alcohol are included in the Target Compound List (TCL) at the required 
concentration and that they meet the minimum response factor (RF) requirement 
of 0.01 and the SOW calibration criteria and follow the FGFEOA. 

Blanks: Apply the FGFEOA criteria. 

Surrogates: Apply the FGFEOA criteria. 

Matrix Spike: Apply the FGFEOA criteria. 

Matrix Spike Duplicate: No change. Apply the same FGFEOA criteria. 

Internal Standard Retention Time/Area: Apply the same FGFEOA criteria. 

M9CIA023.A·H 
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The RPD must be s 55% for water samples and no limits have been set for soils. 
The same validation criteria apply to these additional compounds. 

__ -~---4.-1-1.3 Pesticides/PCBs --~--------

CRQLs based on Modification D 

Compound CRQL 
pgjl 

Pesticides jPCBs 

alpha-BHC 0.01 
beta-BHC 0.01 
delta-BHC 0.01 
gamma-BHC (Undane) 0.01 
Heptachlor 0.01 
Aldrin 0.01 

• Heptachlor epoxide 0.01 
Endosulfan I 0.01 
Dieldrin 0.02 
4,4'-DDE 0.02 
Endrin 0.01 
Endosulfan II 0.02 
4,4'-DDD 0.02 
Endosulfan sulfate 0.02 
4,4'-DDT 0.02 

Methoxychlor 0.10 
Endrin ketone 0.02 
Endrin aldehyde 0.02 
alpha-Chlordane 0.01 
gamma-Chlordane 0.01 

Toxaphene 1.0 
Aroclor-1016 0.5 
Aroclor-1221 0.5 
Aroclor-1232 0.5 
Aroclor -1242 0.5 
Aroclor-1248 0.5 
Aroclor-1254 0.5 
Aroclor-1260 0.5 

• Holding Time: Apply the FGFEOA criteria . 

Retention Time Windows: Apply the FGFEOA criteria. 



Calibration: 

Blanks: 

Sulfur Cleanup 
Blank: 

Apply the FGFEOA criteria. 

Apply the FGFEOA criteria. 
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Apply the same FGFEOA criteria. If any of the analyte recoveries are outside QC, 
then all positive results for that analyte should be estimated (J) in all associated 
samples limits. When any analyte %R is < 80%, non-detected sample results should 
be estimated and if %R is > 120%, then non-detected results should be accepted 
for that analyte. When recovery is < 1 0% for any analyte, then all non-detected 
results for that analyte should be rejected (R). 

If recovery of three or more analytes is below 1 0% all associated sample results 
should be evaluated and if necessary, qualified based on professional experience. 

Florisil Cartridge 

• 

• 
M9QA036.A·H 
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Apply the same FGFEOA criteria. If any of the analyte recoveries are outside QC, 
then all positive results for that analyte should be estimated (J) in all associated 
samples limits. When any analyte %R is <80%, non-detected sample results should 
be estimated and if %R is > 120%, then non-detected results should be accepted 

------ - -------------- for-that-analyte,--When- recovery-is-<-1 0% -for-any-analyte~-then-all-non-'detected- -------

• 

• 

Pesticide GPC 
Calibration: 

results for that analyte should be rejected (R). 

If recovery of three or more analytes is below 1 0% all associated sample results 
should be evaluated and if necessary, qualified based on professional experience. 

Apply the same FGFEOA criteria. If any of the analyte recoveries are outside QC 
criteria, then all positive results for that analyte should be estimated (J) in all 
associated samples. 

Qualification guidelines: If the %R is <80%, non-detected sample results should 
be estimated if %R is > 120%, then non-detected results should be accepted for 
that analyte. 

If recovery is < 10% for any analyte, then all non-detected results for that analyte 
should be rejected (R). For severe QC failures all data should be evaluated and if 
necessary, rejected (R) based on professional judgement. 

Sample Quantitation: Apply the same FGFEOA criteria. When the %D between the two column 
results is > 1 00%, it is highly unlikely that the analyte is present or its 
quantitation is correct or it is the same analyte, therefore, the resultant 
value should be considered unusable (R). However. if both results are 
< CROL and %D is > 100%, the value should be reported as non-detected 
(UJ). 

Instrument Blank: Apply the FGFEOA criteria. 

Surrogates: Apply the FGFEOA criteria. 

Matrix Spike: Apply the same FGFEOA criteria. 

Matrix Spike Duplicate: No change. 

Duplicate: 

M9CA023.A·H 

The RPD must be :s 35% for water samples and no limits have been set for soils. 
The same validation criteria apply to these additional compounds . 
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4.12 VOLATILE ORGANICS- EPA SW846 Method 8021 

Holding Time: Verify that the samples were analyzed within the holding time (HT) period of 14 
days. Qualify results as estimated with (J) and (UJ) if HT were exceeded. If HT 
was grossly exceeded professional judgement should be used for qualifying the 
data as unusable (R). 

Calibration: Verify that the percent relative standard deviation (%RSD) of the response factors 
(RF) for the initial 5 point calibration was ..:s.. 20%. Verify that a continuing 
calibration was run every 1 0 samples and that the %difference (%D) in RFs was 
within 15% of average RF from the initial calibration. If any samples were analyzed 
with a non-compliant calibration standard. then the results associated with the 
non-compliant standard must be estimated (J). If %0 or %RSD was >50%, then 
all positive and non-detected values for that analyte must be estimated (J) and (UJ). 

Blanks: 

Verify retention time windows as per Table 111.2 of the OAPP. 

Method blanks must be analyzed one per 20 samples of a given matrix per day and 
contamination must be less than POL. 

Verify that trip blanks are performed one per shipping container to laboratory. • 

Surrogates: 

MeaA036.A·H 

Verify that equipment blanks are performed one every 10 samples or less. Sample 
bank blanks and ambient blanks are performed one every 20 or less. These field 
blanks are qualified using ·qualification guidance levels derived from blank 
contamination. Qualification level for samples are based on the maximum 
contamination levels in the blanks. 

Qualification Guidance Level 
for acetone. methylene chloride, 
toluene. 2-butanone = 1 0 x contamination in blank. 

Qualification Guidance Level 
for other compounds = 5 x contamination in blank 

Qualification Guidelines: 
If results <POL. report POL as U. 
If results >POL and < qualification guidance level, then report the value as U. 
If results >POL and > qualification guidance level. then report the value 
unqualified. 

The recoveries for the surrogates bromochloromethane and 1.4-dichlorobutane 
should be within QC limits specified in Table 111.3 of the OAPP. If recoveries are not 
within OC limits. the samples should be reextracted and reanalyzed. If recoveries 
are still outside limits then associated positive sample results should be estimated 
(J). If recoveries are below 10%, then associated sample results should be qualified 
as unusable (R). • 
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Standards: The recoveries of internal standards fluorobenzene and 2-bromo-1-chloropropane 
should be within OC Limits specified Table 111.3 of the OAPP. If recoveries are not 
within OC limits, the samples should be reanalyzed. If recoveries are still outside 

--------~---~------- -limits-then~associated-sample-results-should-be-estimated· (J)-and-(l:JJ).-If-extremely·--------

• 

• 

Laboratory 
Control Sample 

low area counts are reported, then associated non-detected sample results should 
be qualified as unusable (R). 

(LCS): Verify that an LCS was performed 1 per 20 samples of a given matrix per day. 
Verify that LCS recoveries are within OC limits specified in Table 111.3 of the OAPP. 

If LCS recoveries are not within OC limits, then all associated samples must be 
reanalyzed with another LCS. Professional judgement should be used to evaluate 
data associated with failed LCS analysis. If recoveries are below 1 0%, then 
associated results should be qualified as unusable (R). 

Matrix Spike (MS)/ 
Matrix Spike 
Duplicate (MSD): Verify that an MS/MSD was performed one per 20 samples of a given matrix. 

Duplicate: 

Verify that MS/MSD recoveries are within OC limits specified in Table 111.3 in the 
OAPP. The positive values for those compounds that fail MS/MSD criteria should 
be estimated in the unspiked sample. If recoveries are below 1 0%, then 
associated results should be qualified as unusable (R). 

Verify that a duplicate sample was analyzed for every 10 field samples or less of 
each matrix within the criterion specified in Table 111.3 in the OAPP. If criteria was 
not met, then estimate (J) the positive results for that analyte(s) in both samples. 
If one of the sample results is > POL and the other is non-detected, then both 
results are estimated (J). 

Compound Identification 
and Ouantitation 
Limits: Verify that the secondary column confirmation was performed for all results > POL 

If the percent difference (%D) between the two results is > 25, estimate the result. 
If the %D > 100, it is highly unlikely that the analyte is present or its quantitation 
is correct or it is the same analyte, therefore, the resultant value should be 
considered unusable (R). However. if both results are < CROL and %D > 100% 
the value should be reported as non-detected (UJ). 

Verify that quantitation limits Table Vl.1 in the OU 9 OAPP were met. 
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4.13 VOLATILE ORGANIC COMPOUNDS - EPA METHOD 502.2 

Holding Time: Verify that the samples were analyzed within the holding time (HT) period of 14 
days. Qualify results as estimated with (J) and (UJ) if HT were exceeded. If HT 
was grossly exceeded professional judgement should be used for qualifying the 
data as unusable (R). 

Calibration: Verify that the percent relative standard deviation (%RSD) of the response factors 
(RF) for the initial 5 point calibration was .5.. 10%. Verify that a continuing 
calibration was run every 10 samples and that the %difference (%0) in RFs was 
within 20% of average RF from the initial calibration. If any samples were analyzed 
with a non-compliant calibration standard. then the results associated with the 
non-compliant standard must be estimated (J). If %0 or %RSD was >50%, then 
all positive and non-detected values for that analyte must be estimated (J) and (UJ). 

Blanks: 

Verify retention time windows are as specified in Table 111.2 of the OAPP. 

Method blanks must be analyzed one per 20 samples of a given matrix per day and 
contamination must be less than POL. 

Verify that trip blanks are performed one per shipping containeer to laboratory. • 

Surrogates: 

M9QA038.A·H 

Verify that equipment blanks, sample bank blanks and ambient blanks are 
performed one every 1 0 samples or less. These field blanks are qualified using 
qualification guidance levels derived form method blank contamination. 
Qualification level for samples are based on the maximum contamination levels in 
blanks. 

Qualification Guidance Level 
for acetone, methylene chloride, 
toluene, 2-butanone = 10 x contamination in blank. 

Qualification Guidance Level 
for other compounds = 5 x contamination in blank. 

Qualification Guidelines: 
If results <POL, report POL as U. 
If results >POL and < qualification guidance level, then report the value as U. 
If results >POL and > qualification guidance level, then report the value 
unqualified. 

The recoveries for the surrogates fluorobenzene and 1-chloro-2-bromopropane 
should be within OC limits as specified in Table 111.3 of the QAPP. If recoveries 
are not within OC limits, the samples should be reextracted and reanalyzed. If 
recoveries are still outside limits professional judgement should be used. If 
recoveries are below 10%, then associated sample results could be considered 
as unusable (R). • 
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Blank (LFB): Verify that an LFB was performed 1 per 20 samples of a given matrix per day. 
Verify that LFB recoveries are within QC limits as specified in Table 111.3 of the 

____ -~--- -------~------OAP-P-or-all--associated-samples-must-be-reextracted- with- -another- I.:FB-. ---- -
Professional judgement should be used to evaluate data associated with failed LFB 

• 

• 

analysis. If recoveries are below 10%, then associated sample results should be 
considered as unusable (A). 

Matrix Spike (MS)/ 
Matrix Spike 
Duplicate (MSD): Verify that an MS/MSD was performed one per 20 samples of a given matrix. 

Duplicate: 

Verity that MS/MSD recoveries are within OC limits as specified in Table 111.3 of 
the QAPP. The positive values for those compounds that fail MS/MSD criteria 
should be estimated in the unspiked sample. If recoveries are < 10%, then 
associated results should be considered unusable (A). 

Verify that a duplicate sample was analyzed for every 10 field samples or less of 
each matrix. The APD must be .s. 25. If criteria was not met, then estimate (J) the 
positive results for that analyte(s) in both samples. If one of the sample results is 
> POL and the other is non-detected, then both results are estimated (J). 

Compound Identification 
and Quantitation 
Limits: Verity that the secondary column confirmation was performed for all results > POL 

If the percent difference (%D) between the two results is > 25, estimate the result. 
If the %D > 1 00, it is highly unlikely that the analyte is present or its quantitation 
is correct or it is the same analyte, therefore, the resultant value should be 
considered unusable (A). However, if both results are < GAOL and %D > 100% 
the value should be reported as non-detected (UJ). 

Verify that quantitation limits stated in the OU 9 OAPP were met. 

M9CA038.A·H 
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4.14 ACRYLONITRILE, ACETONITRILE - EPA SW846 Methods 5030/8030 

Holding Time: Verify that the samples were analyzed within the holding time (HT) period of 14 
days. Qualify results as estimated with (J) and (UJ) if HT were exceeded. If HT 
was grossly exceeded professional judgement should be used for qualifying the 
data as unusable (R). 

Calibration: Verify that the initial 5 point calibrations had a relative standard deviation (%RSD) 
<20. Verify that a continuing calibration was run every 10 samples and that its 
response was within 15% of true value. If any samples were analyzed with a 
non-compliant calibration standard. then the results associated with the 
non-compliant standard must be estimated (J). If %D or %RSD was > 50%. then 
all positive and non-detected values for that analyte must be estimated (J) and (UJ). 

Blanks: 

Surrogates: 

Laboratory 
Control 

Verify retention time windows as specified in Table 111.2 in the QAPP. 

Method blanks must be analyzed one per 20 samples of a given matrix per day and 
contamination must be less than POL. Verify that equipment blanks are performed 
one per 10 samples; sample bank blanks and ambient blanks are performed one 
per 20 samples. These field blanks are qualified using qualification guidance levels 
derived form method blank contamination. Qualification level for samples are 
determined from the maximum contamination levels in blanks. 

Qualification Guidance Level = 5 x contamination in blank. 

Qualification Guidelines: 
If results <POL. report POL as U. 
If results >POL and <5 x contamination. then report the value as U. 
If results >POL and > 5 x contamination. then report the value unqualified. 

Non-specified for this analysis. 

Sample (LCS): Verify that an LCS was performed 1 per 20 samples of a given matrix per day. 
Verify that LCS recoveries are within QC limits as specified in Table 111.3 of the 
QAPP. 

If LCS recoveries are not within QC limits. then all associated samples must be 
re-extracted with another LCS. Professional judgement should be used to evaluate 
data associated with failed LCS analysis. It recoveries are below 10%. then 
associated results are qualified as unusable (R). 

• 

• 
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Duplicate (MSD): Verity that an MS/MSD was performed one per 20 samples of a given matrix. 
Verify that MS/MSD recoveries are within OC limits as specified in Table 111.3 of 

-------------~---- the-OAP-R.--~ --~~--- ------

• 

• 

Duplicate: 

Compound 
Qyantitation 
Limits: 

M9QA03e.A-H 

The positive values for those compounds that fail MS/MSD criteria should be 
estimated in the unspiked sample. If recoveries are below 10%, then associated 
results should be qualified as unusable (R). 

Verity that a duplicate sample was analyzed for every 10 field samples or less of 
each matrix. The RPD must be .s. 35% for waters and .s. 50% for soils. If criteria 
was not met, then estimate (J) the positive results for that analyte(s) in both 
samples. If one of the sample results is > POL and the other is non-detected, then 
both results are estimated (J). 

Verity that the quantitation limits were met as specified in_ Table Vl.1 of the OAPP. 
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5.0 DATA VALIDATION GUIDELINES FOR RADIOLOGICAL DATA 

The following guidelines are presented for the validation of radiological analyses. For radiological analyses, 
see QAPP Table Vl.1 for a more detailed listing of the source of the listed method. 

5.1 GROSS ALPHA/GROSS BETA 

Holding Time: Verify the samples were analyzed within the holding time specified in Tables IV.3 
and IV.4 of the QAPP. If holding time was exceeded, the sample results should be 
estimated (J) or (UJ). 

Calibration: Verify the instrument being used has been calibrated according to the requirements 
of the procedure and the QAPP, Section 7. The frequency of calibration should be 
performed at a minimum of once a year. 

Source Check: Verify the check source was counted on the same day, before or during the run of 
samples being measured and that its value is within 3x Standard Deviation (SO) of 
its mean value. If this criterion is not met, qualify all of the results as estimated, (J), 
measured on that day. 

Background: Verify the background was counted each day, that the background was within 3xSD 
of its mean and the appropriate background was used to subtract from the sample 
counts. If the background was >3xSD, qualify all of the results measured using 
that background as estimated. (J). 

Self Absorption 
Factor: Verify the correct self-absorption factor was used based on the weight of the 

material on the planchet counted. 

Efficiency: 

Duplicate: 

M9QA036.A·H 

Verify the correct efficiency was used in the calculations. 

Verify a duplicate field sample was taken for every 10 or fewer field samples. For 
water the duplicate result must be within 4xSD of the result for the original. If this 
criterion is not met, qualify the results for that sample as estimated, (J). 

Verify the result is properly reported with its associated error. Also verify that any 
data qualification letters are present. 

• 

• 
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Holding Time: Verify the samples were analyzed within the holding time specified in Tables IV.3 
___ --and-IV.4-of-the QAgP-.--If-holding-time-was-exceeded,the sample results-should be-------

qualified as estimated (J) or (UJ). If the holding time was grossly exceeded, 

Calibration: 

professional judgement may be used for qualifying the data as unusable (R). 

Verify the instrument being used has been calibrated according to the requirements 
of the procedure and the QAPP, Section 7. The frequency of calibration should be 
at a minimum of once a year. 

Source Check: Verify the check source was counted on the same day before or during the run of 
samples being measured and that its value is within 3xSD of its mean value. If this 
criterion is not met, qualify all of the results measured on that day as estimated, (J). 

Background: Verify the background was counted each day, that the background was within 3xSD 
of its mean and that the appropriate background was used to subtract from the 
sample counts. If the background was > 3xSD, qualify all of the results measured 
on that day as estimated. (J) . 

Efficiency: Verify the correct efficiency was used· in the calculation. 

Method Blank: Verify the method blank activity is :s 2x the MDA. If the blank activity is greater 
than 2x the MDA, then use professional judgement. If the blank activity is greater 
than 2x the MDA and the sample activity is less than 3x the blank activity, then the 
result is rejected, (R). If the blank activity is greater than 2x the MDA and the 
sample activity is greater than 3x the blank activity, the result is estimated, (J). 

Method Spike: Verify the matrix spike is within ± 3x SD of the theoretical spike value. If the 
method spike is outside the specified criteria in Table 111.2 of the OAPP. results will 
be qualified estimated. (J). If the spike recovery grossly exceeds the criteria, results 
may be rejected. (R) basea on professional judgement. 

Duplicate: Verify that a duplicate field sample was taken for every 10 or fewer field samples. 
For water the duplicate result must be within 4xSD of the result for the original. If 
this criterion is not met. qualify the results for that sample as estimated, (J). 

Decay Correction: If applicable, verify that the result was properly decayed to the sample date. 

Replicate: Verify a replicated sample was run 1 per 20 samples of a similar matrix and that the 
result is within 4x SO of the normalized range. If this criterion is not met, qualify 
both original and replicate samples as estimated, (J). 

Verifi{tne resulfis properly reportedwithits associated error. Also verify that data 
qualification letters are present if required. 
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5.3 PLUTONIUM ISOTOPES - NAS, 1965 

Holding Time: Verify the samples were analyzed within the holding time specified in tables IV.3 
and IV.4 of the QAPP. If holding time was exceeded. the sample results should be 
qualified as estimated (J) or (UJ). 

Calibration: Verify each counter being used has been calibrated for each isotope of interest 
either by counting a standard of the isotope prepared in the same geometry as is 
used for samples or by calculation from an efficiency vs. energy calibration curve. 
The data reduction used must be the same as is used to calculate the sample data. 
This calibration should be done at least annually. Also verify that the correct 
branching ratio for each isotope was used in the calculations. 

Source Check: Verify the check source was counted each day and that its value is within 3xSD of 
its mean value for each counter used. If this criterion is not met. qualify all of the 
results measured before the next acceptable check source count was obtained as 
estimated, (J). 

Background: Verify the background was counted for each counter at least once each week, the • 
background was within 3xSD of its mean, and the appropriate background was 
used to subtract from the sample counts. If the background was > 3xSD, qualify all 
of the results measured using that background as estimated, (J). 

Efficiency: Verify the correct efficiency was used in the calculations. 

Yield: Verify the yield was correctly determined using the counts obtained for the 
tracere36Pu) added at the start of the sample analysis, the counts from 100% of the 
tracer e36Pu) added and that the yield was correctly applied to each isotope. 

Method Blank: Verify the method blank activity is :s;2x the MDA. If the blank activity is greater 
than 2x the MDA and the sample activity is less than 3x the blank activity, then the 
result is rejected. (A). If the blank activity is greater than 2x the MDA and the 
sample activity is greater than 3x the blank activity, the result is estimated, (J). 

Method Spike: Verify a method spike was run 1 per 20 samples of a given matrix or 1 per batch 
of samples prepared per day, whichever is more frequent. The results must be 
within 3xSD of the known value. If the method spike is outside the specified criteria 
in Table 111.2 of the QAPP, results will be qualified estimated, (J). If the spike 
recovery grossly exceeds the criteria. results may be rejected, (A) based on 
professional judgement. 

Matrix Spike: Verify a matrix spike was run 1 per 20 samples of a similar matrix. The result must 
be within 3xSD, of the known value. If greater than 3xSD use professional 
judgement. If the matrix spike is outside the specified criteria in Table 111.2 of the • 
QAPP, results will be qualified estimated, (J). If the spike recovery grossly exceeds 
the criteria, results may be rejected, (A) based on professional judgement. 

M9QA023.A·H 
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Verify a replicate sample was run 1 per 20 samples of a similar matrix and that the 
result is within 4xSD of the normalized range. If this criterion is not met, qualify 
both original and replicate samples as estimated, (J). 

Ve~ify _a_duplicate_tield_ sample_was_takenJor_every_J.Q_or fewer-field-samples.- Ear --------
water the duplicate result must be within 4xSD of the result for the original. If this 
criterion is not met, qualify the results for that sample as estimated, (J). 

Verify the result is properly reported with its associated error. Also verify required 
data qualification letters are present. 

5.4 STRONTIUM- 90- NAS 1960/MARTIN 1979/PHS 1965 

Efficiency: 

Replicate: 

Verify the correct efficiency was used in the calculations. 

Verify a replicate sample was run 1 per 20 samples of a similar matrix and that the 
result is within 4xSD of the normalized range. If this criterion is not met, qualify 
both original and replicate samples as estimated, (J) . 

Holding Time: Verify the samples were analyzed within the holding time specified in tables IV.3 
and IV.4 of the QAPP. If holding time was exceeded, the sample results should be 
qualified as estimated (J) or (UJ). 

Calibration: Verify each counter used has been calibrated using 90Sr. This calibration should 
be done at least annually. Also verify that the correct 90Sr efficiency was used . in 
the calculations. 

Source Check: Verify the check source was counted each day and that its value is within 3xSD of 
its mean value for each counter used. If this criterion is not met, qualify all of the 
results measured before the next acceptable check source count was obtained as 
estimated, J. 

Background: Verify the background was counted for each counter at least once each week, the 
background was within 3xSD of its mean and the appropriate background was used 
to subtract from the sample counts. If the background was. >3xSD, qualify all of the 
results measured using that background as estimated, (J). 

Sr Yield: 

Y Grow-in: 

M90A023-A·H 

NOTE: If all strontium present is assumed to be Strontium-90, the ingrowth of 
yttrium is not required. 

Verify that the strontium yield was correctly determined either gravimetrically or by 
the use of a tracer (i.e. 85Sr) and that the yield was correctly applied. 

Verify that the grow-in factor was calculated and applied correctly based on the 
time of start of grow-in and the time of yttrium separation. 
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Method Blank: Verify that a method blank was run each day and that the result of the blank was 
~ 2xMDA. If the blank activity is greater than 2x the MDA and the sample activity 
is less than 3x the blank activity, then the result is rejected, (R). If the blank activity 
is greater than 2x the MDA and the sample activity is greater than 3x the blank 
activity, the result is estimated, (J). 

Method Spike: Verify the matrix spike is within ± 3x SO of the spiked value. If the spike result Is 
outside criteria, then use professional judgement. If the method spike is outside the 
specified criteria in Table 111.2 of the QAPP, results will be qualified estimated, (J). 
If the spike recovery grossly exceeds the criteria, results may be rejected, (R) 
based on professional judgement. 

Matrix Spike: Verify a matrix spike was run 1 per 20 samples of a similar matrix. The result must 
be within 3xSD, of the known value. If greater than 3xSD use professional 
judgement. If the matrix spike is outside the specified criteria in Table 111.2 of the 
OAPP, results will be qualified estimated. (J). If the spike recovery grossly exceeds 
the criteria, results may be rejected, (R) based on professional judgement. 

Duplicate: Verify a duplicate field sample was taken for every 1 0 or fewer field samples. For 
water the duplicate result must be within 4xSD of the result for the original. If this 
criterion is not met, qualify the results for that sample as estimated, (J). 

Verify the result is properly reported with its associated error. Also verify that any 
required data qualification letters are present. 

5.5 GAMMA SPECTROMETRY- NUCLEAR DATA, INC., 1986 

Holding Time: Verify the samples were analyzed within the holding time specified in tables IV.3 
and IV.4 of the QAPP. If holding time was exceeded. the sample results should be 
qualified as estimated (J) or (UJ). 

Calibration: Verify each counter being used has been calibrated for each isotope of interest 
either by counting a standard of the isotope prepared in the same geometry as is 
used for samples or by calculation from an efficiency vs. energy calibration curve. 
The data reduction used must be the same as is used to calculate the sample data. 
This calibration should be done at least annually. Also verify that the correct 
branching ratio for each isotope was used in the calculations. 

Mixed Standard: Verify a standard containing a mixture of isotopes covering the energy range of 
interest was counted and that the results obtained were within ± 5% of the known 
value. 

• 

• 

Source Check: Verify the check source was counted each day and its value is within 3xSD of its 
mean value for each counter used. If this criterion is not met, qualify all of the 
results measured, before the next acceptable check source count was obtained, as • 
estimated, (J). 
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Verify the background was counted for each counter at least once each month and 
the appropriate background was used to subtract from the sample counts. 

Replicate: Verify a replicate sample was run 1 per 20 samples of a similar matrix and the result 

---------------- ____ is_within _4xSD_of_the_normalized-range.--lf-this-criterion -is-normet,--qualify-both-----

5.6 

• 

Duplicate: 

original and replicate samples as estimated, (J). 

Verify a duplicate field sample was taken for every 10 or fewer field samples. For 
water the duplicate result must be within 4xSD of the result for the original. If this 
criterion is not met, qualify the results for that sample as estimated, (J). 

Verify the results are properly reported with their associated errors. This is 
generally 2xSD based on counting statistics. Also verify that any data qualification 
letters are present. 

THORIUM ISOTOPES - NAS, 1960 

Holding Time: Verify the samples were analyzed within the holding time specified in tables IV.3 
and IV.4 of the QAPP. If holding time was exceeded, the sample results should be 
qualified as estimated (J) or (UJ). 

Calibration: Verify each counter being used has been calibrated for each isotope of interest 
either by counting a standard of the isotope prepared in the same geometry as is 
used for samples or by calculation from an efficiency vs. energy calibration curve. 
The data reduction used must be the same as is used to calculate the sample data. 
This calibration should be done at least annually. Also verify the correct branching 
ratio for each isotope was used in the calculations. 

Source Check: Verify the check source was counted each day and that its value is within 3xSD of 
its mean value for each counter used. If this criterion is not met, qualify all of the 
results measured before the next acceptable check source count was obtained as 
estimated. (J). 

Background: Verify the background was counted for each counter at least once each week, the 
background was within 3xSD of its mean and the appropriate background was used 
to subtract from the sample counts. If the background was > 3xSD, qualify all of the 
results measured using that background as estimated, (J). 

Efficiency: Verify the correct efficiency was used in the calculations. 

Verify the yield was correctly determined using the counts obtained for the tracer 
f 34Th or 229-'fh) added at the start of the sample analysis and the counts from 100% 

--------~------of-the-tracer-e34Th-or-229'fh)aaaea ana-me yiela was correctly appliea to each ____ _ 

• isotope . 
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Method Blank: Verify a method blank was run each day and that the result of the blank was s 
2xMDA. If the blank activity is greater than 2x the MDA and the sample activity is 
less than 3x the blank activity, then the result is rejected, (R). If the blank activity 
is greater than 2x the MDA and the sample activity is greater than 3x the blank 
activity, the result is estimated, (J). 

Method Spike: Verify a method spike was run 1 per 20 samples of a given matrix or 1 per batch 
of samples prepared in a day, whichever is more frequent. The results must be 
within 3xSD of the known value. If the method spike is outside the specified criteria 
in Table 111.2 of the OAPP, results will be qualified estimated, (J). If the spike 
recovery grossly exceeds the criteria, results may be rejected, (R) based on 
professional judgement. 

Matrix Spike: Verify a matrix spike was run 1 per 20 samples of a similar matrix. The result must 
be within 3xSD of the known value. If the matrix spike is outside the specified 
criteria in Table 111.2 of the QAPP, results will be qualified estimated, (J). If the spike 
recovery grossly exceeds the criteria, results may be ·rejected, (R) based on 
professional judgement. 

Duplicate: 

Replicate: 

Verify a duplicate field sample was taken for every 10 or fewer field samples. For 
water the duplicate result must be within 4xSD of the result for the original. If this 
criterion is not met, qualify the results for that sample as estimated, (J). 

Verify a replicate sample was run 1 per 20 samples of a similar matrix and that the 
result is within 4xSD of the normalized range. 

Verify the result is properly reported with its associated error. Also verify that any 
required data qualification letters are present. 

5.7 URANIUM ISOTOPES- NAS, 1962 

Holding Time: Verify the samples were analyzed within the holding time specified in tables IV.3 
and IV.4 of the QAPP. If holding time was exceeded, the sample results should be 
qualified as estimated (J) or (UJ). 

Calibration: Verify each counter being used has been calibrated for each isotope of interest 
either by counting a standard of the isotope prepared in the same geometry as is 
used for samples or by calculation from an efficiency .vs energy calibration curve. 
The data reduction used must be the same as is used to calculate the sample data. 
This calibration should be done at least annually. Also verify that the correct 
branching ratio for each isotope was used in the calculations. 

Source Check: Verify the check source was counted each day and that its value is within 3xSD of 
its mean value for each counter used. If this criterion is not met, qualify all of the 

• 

results measured before the next acceptable check source count was obtained as • 
estimated, (J). 
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Verify the background was counted for each counter at least once each week, the 
background was within 3xSD of its mean and the appropriate background was used 
to subtract from the sample counts. If the background was >3xSD, qualify all of the 
results measured using that background as estimated, (J). 

-~-----~-- -- ---~-------------

Efficiency: Verify the correct efficiency was used in the calculations. 

Yield: Verify the yield was correctly determined using the counts obtained for the tracer 
f 32U) added at the start of the sample analysis, the counts from 100% of the tracer 
f 32U) added and the yield was correctly applied to each isotope. 

Method Blank: Verify the method blank activity is s2x the MDA. If the blank activity is greater 
than 2x the MDA and the sample activity is less than 3x the blank activity, then the 
result is rejected. (R). If the blank activity is greater than 2x the MDA and the 
sample activity is greater than 3x the blank activity, the result is estimated, (J). 

Method Spike: Verify a method spike was run 1 per 20 samples of a given matrix or 1 per batch 
of samples prepared in a day, whichever is more frequent. The results must be 
within 3xSD of the known value. If the method spike is outside the specified criteria 
in Table 111.2 of the OAPP, results will be qualified estimated, (J). If the spike 
recovery grossly exceeds the criteria, results may be rejected, (R) based on 
professional judgement. 

Matrix Spike: Verify a matrix spike was run 1 per 20 samples of a similar matrix. The result must 
be within 3xSD of the known value. If the matrix spike is outside the specified 
criteria in Table 111.2 of the OAPP, results will be qualified estimated, (J). If the spike 
recovery grossly exceeds the criteria. results may be rejected, (R) based on 
professional judgement. 

Duplicate: Verify a duplicate field sample was taken for every 10 or fewer field samples. For 
water the duplicate result must be within 4xSD of the result for the original. If this 
criterion is not met. qualify the results for that sample as estimated. (J). 

Replicate: Verify a replicate sample was run 1 per 20 samples of a similar matrix and that the 
result is within 4xSD of the normalized range. 

Result: Verify the result is properly reported with its associated error. Also verify that any 
required data qualification letters are present. 

AMERICIUM- 241 - EML AM-01 (WATER SAMPLES) 

Holding Time: Verify the samples were analyzed within the holding time specified in tables IV.3 
----------- and-IV:ronh·e-QAPP:-Ifnolaing time was exceeaecCtne sample results snou1Cfb-e----~ 

• qualified as estimated (J) or (UJ) . 
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Calibration: Verify each counter being used has been calibrated by counting a standard of the 
isotope prepared in the same geometry as is used for samples. The data reduction 
used must be the same as is used to calculate the sample data. This calibration 
should be done at least annually. Also verify that the correct isotopic efficiency was 
used in the calculations. 

Source Check: Verify the check source was counted each day and that its value is within 3xSD of 
its mean value for each counter used. If this criterion is not met, qualify all of the 
results measured before the next acceptable check source count was obtained as 
estimated, (J). 

Background: Verify the background was counted for each counter at least once each week, the 
background was within 3xSD of its mean and the appropriate background was used 
to subtract from the sample counts. If the background was >3xSD, qualify all of the 
results measured using that background as estimated, (J). 

Efficiency: Verify the correct efficiency was used in the calculations. 

Verify the yield was correctly determined using the counts obtained for the tracer 
f 43Am) added at the start of the sample analysis, the counts from 100% of the 
tracer (243Am) added and that the yield was correctly applied. 

Method Blank: Verify the method blank activity is ::s2x the MDA. If the blank activity is greater 
than 2x the MDA and the sample activity is less than 3x the blank activity, then the 
result is rejected, (R). If the blank activity is greater than 2x the MDA and the 
sample activity is greater than 3x the blank activity, the result is estimated, (J). 

Method Spike: Verify a method spike was run 1 per 20 samples of a given matrix or 1 per batch 
of samples prepared in a day, whichever is more frequent. The results must be 
within 3xSD of the known value. If the method spike is outside the specified criteria 
in Table 111.2 of the OAPP, results will be qualified estimated, (J). If the spike 
recovery grossly exceeds the criteria, results may be rejected, (R) based on 
professional judgement. 

Matrix Spike: Verify a matrix spike was run 1 per 20 samples of a similar matrix. The result must 
be within 3xSD of the known value. If the matrix spike is outside the specified 
criteria in Table 111.2 of the OAPP, results will be qualified estimated, (J). If the spike 
recovery grossly exceeds the criteria. results may be rejected, (R) based on 
professional judgement. 

Replicate: Verify a replicate sample was run 1 per 20 samples of a similar matrix and that the 
result is within 4xSD of the normalized range. 

Duplicate: 

M90A023.A·H 

Verify a duplicate field sample was taken for every 10 or fewer field samples. For 
water the duplicate result must be within 4xSD of the result for the original. If this 
criterion is not met, qualify the results for that sample as estimated, (J). 

• 

• 
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Verity the result is properly reported with its associated error. Also verify any data 
qualification letters are present. 

_ -----5.9--- RADIUM---226-(WATER-SAMPLES) -------------------------------

• 

• 

Holding Time: Verify the samples were analyzed within the holding time specified in tables IV.3 
and IV.4 of the QAPP. If holding time was exceeded, the sample results should be 
qualified as estimated (J) or (UJ). 

Calibration: Verify each counter being used has been calibrated by counting a standard of the 
isotope prepared in the same geometry as is used for samples. The data reduction 
used must be the same as is used to calculate the sample data. This calibration 
should be done at least annually. Also verify that the correct isotopic efficiency was 
used in the calculations. 

Source Check: Verify the check source was counted each day and that its value is within 3xSD of_ 
its mean value for each counter used. If this criterion is not met. quality all of the 
results measured before the next acceptable check source count was obtained as 
estimated, (J). 

Background: Verify the background was counted for each counter at least once each week, the 
background was within 3xSD of its mean and the appropriate background was used 
to subtract from the sample counts. If the background was >3xSD. quality all of the 
results measured using that background as estimated, (J). 

Efficiency: Verify the correct efficiency was used in the calculations. 

Yield: Verity the yield was correctly determined using the counts obtained for the tracer 
(

133Ba) added at the start of the sample analysis, the counts from 100% of the tracer 
C33Ba) added and the yield was correctly applied. 

Method Blank: Verify the method blank activity is ::s 2x the MDA. If the blank activity is greater 
than 2x the MDA and the sample activity is less than 3x the blank activity, then the 
result is rejected, (R). If the blank activity is greater than 2x the MDA and the 
sample activity is greater than 3x the blank activity, the result is estimated, (J). 

Method Spike: Verity a method spike was run 1 per 20 samples of a given matrix or 1 per batch 
of samples prepared in a day, whichever is more frequent. The results must be 
within 3xSD of the known value. If the method spike is outside the specified criteria 
in Table 111.2 of the QAPP, results will be qualified estimated. (J). If the spike 
recovery grossly exceeds the criteria, results may be rejected. (R) based on 
professional judgement. 

Matrix Spike: Verity a matrix spike was run 1 per 20 samples of a similar matrix. The result must 
be within 3xSD of the known value. If the matrix spike is outside the specified 

M9CA023.A·H 
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criteria in Table 111.2 of the QAPP, results will be qualified estimated, (J). If the spike 
recovery grossly exceeds the criteria, results may be rejected, (R) based on 
professional judgement. 

Verify a replicate sample was run 1 per 20 samples of a similar matrix and that the 
result is within 4xSD of the normalized range. 

Verify a duplicate field sample was taken for every 10 or fewer field samples. For 
water the duplicate result must be within 4xSD of the result for the original. If this 
criterion is not met, quality the results tor that sample as estimated, (J). 

Verify the result is properly reported with its associated error. Also verify any data 
qualification letters are present. 

• 

• 

• 
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6.0 DATA VALIDATION REPORTING GUIDELINES 

Validation report contents must be in a narrative format and must follow the outline presented in Attachment 

II. ------- -- ------------------

• 

• 

Data outlier summary forms presented in Attachment Ill are to be completed as described in this section. 

All forms associated with the analytical method must be completed for each data validation report and must 

be signed and dated by the data validator. 

6.1 HOLDING TIME FORMS 

Complete the appropriate form from Attachment Ill for all samples with date of sampling, date of 

extraction/date of analysis and write number of days between each event in the right-hand corner and note 

whether extraction or analysis holding time was exceeded. 

6.2 BLANK DATA SUMMARY FORMS 

Complete the appropriate form from Attachment Ill. Enter blank outliers only and note appropriate action 

level based on Sx or 10x. Enter the associated sample IDs. 

6.3 SURROGATE RECOVERY FORMS 

Complete header section. Complete remainder of table only for those samples which have surrogate 

outliers. !f no outliers. then write 'None'. 

6.4 MATRIX SPIKE RECOVERY FORMS 

Complete header section. Complete remainder of table only for those samples which have MS/MSD 

outliers. Enter the percent recovery as appropriate. The RPD should be entered in parentheses. If no 

outliers, write 'None'. 

6.5 CALIBRATION FORMS 

Complete header section, instrument, and date and time for each calibration run. Enter the outlying RF. 

RRF, RSD, or %D as necessary. List all associated sample IDs at bottom of form . 
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Complete header section and sample IDs. Enter outlying RPD values for analytes. If no values are outside 

the required range, so state. 

6.7 INTERNAL STANDARD FORMS 

Complete header section. In area limits box, write actual area values from Form VIII. For IS outliers, enter 

the sample ID and enter the actual outlying area value. 

6.8 INSTRUMENT PERFORMANCE FORM 

Complete header section, instrument, column type, date, and time. Enter any outliers: if none, so state. 

6.9 REPLICATE DATA SUMMARY FORM 

Complete header section. If outliers, enter sample IDs, outlier value, and qualification designation. 

6.10 QUALIFIED DATA SUMMARY FORMS 

Form 1 s for CLP analysis should be copied and the proper qualifiers/subqualifiers added as discussed in 

Section 4 and attached to the validation report. 

6.11 DATA SUMMARY FORMS FOR ANIONS 

Complete header section. Fill in remainder if criteria was exceeded. 

6.12 SAMPLE CALCULATIONS 

A sample calculation should be provided in the upper right hand corner of tables for surrogate recovery, 

matrix spike recovery, calibration, field duplicate. and replicate tables along with the data validators initials 

and date. This calculation should show the formula, actual sample values, and final result. Use the following 

as a guideline for calculations to show: 

Initial calibration - at least one RRF and %RSD for VOA.Pest/PCB: two RRF and %RSD for 
semivolatiles for each. 
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Continuing calibration - at least one RRF and %0 for VOA and/or two for semivolatiles for each 
continuing calibration. 

Surrogate - at least one set of surrogates from one sample within a batch for VOA and pest/PCB, 
_________________ and_aUeasLtwo surrogatesJrom_one_sample-within-a-batch for-SV- (one acid,-one-base).---- -- ---- ---

• 

• 

MS/MSD - at least one compound recovery and RPD for each analyte group. 

LCS - at least one compound. 

The first draft report of data validation results is delivered to the Quality Assurance Manager or his/her 

designee within 20 days from date of data receipt for a senior technical review. Requested corrections to 

the first draft reports must be submitted within 10 calendar days, unless otherwise noted . 
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7.0 OVERALL DATA ASSESSMENT PROCEDURES 

For each qualification, data validators are responsible for evaluating the potential impact of the qualified 

result on the usability of the data. Any bias must be noted as a potential bias in the text of the validation 

report, along with the estimated amount of bias if feasible. When the bias is determined to be positive or 

negative, include either ( +) or (-), respectively, after the subqualifier to denote the impact of the bias . 

M9CIA023.A·H 

• 

• 



• 
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DATA COMPLETENESS CHECKLISTS 
-- -·---- ----------- - ------

II DATA VALIDATION REPORT FORMAT 

Ill OC OUTLIER SUMMARY FORMS 

• 

• 
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DATA PACKAGE COMPLETENESS CHECKLIST 
EG&G MOUND PROJECT 

PAGE I OF 2 

•

DATE: 

LABORATORY BATCH#:------------

LABORATORY NAME/LOCATION: ----------

W.O.#: 

OPERABLE UNIT NO.: ---------------

COLLECTION DATE(S): ---------------

METALS/CYANIDE 

D TABLE OF CONTENTS (Checklist) 

D~. CASE NARRATIVE 

D COVER PAGE 
-----~--o 

CASE NARRATIVE 

• 

D IIA. 

D 
D 
D 

CROSS REFERENCE Of SAMPLE I.D TO LABORATORY I.D. 

DESCRJIYfiON OF ALL QUALifiERS USED BY TilE LAIJORATORY 

APPLICAIJLE LABORATORY SOP AND REVISION DATE 

SAMPLE DATA 

D RESULTS FOR.'\1 I- IN 

D liD. QUALITY CONTROL DATA 

D IIC. 

D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 

INmtd. AND CONTINUING CALIBRATION VERIFICATION [FORM II (PART I)- IN[ 

CRDL STANDARD fOR AA AND ICP [fORM II (PART 2)- IN] 

BLANKS [FOIUA Ill- IN] 

ICP 1!\'TERFERENCE CIIECK SAMPLE [FORM IV- II'\] 

SPIKE SAI'v!PLE RECOVERY [fORM VA (PART I)- IN] 

POSl' DIGE...'>f SPIKE SAMPLE RECOVERY [fORM vn (PART 2) - IN] 

DUPLICATES IFORM VI - IN] 

1.1\IJORATORY CO:'\'TROL SAMPLE !FORM VII- IN[ 

STANDARD ADDITION RESULTS [FORM VIII- li\"[ 

ICP SERIAL DILUTIONS [FORM IX - li\"[ 

li':~IRUMENT DETECI'ION LIMITS (QUARTERLY) [FORM X - IN[ 

ICP INTERELEMEi\T CORRECilON FACfORS (ANNUALLY) [FORM XI (PART I)- IN[ 

ICP INTERELEi\·IEi\'T CORRECilON FACI"ORS (ANNUALLY) [FORM XI (PART 2)- IN[ 

ICP Lll'\Ei\R IV\NGES (QUARTEIU.Y) [FOI~\1 XII -IN[ 

I'REPAIV\TION LOG [fORM XIII - 11\[ 

ANALYSIS RU;\! LOG [FORM XIV- IN[ 

RAW DATA 

D 
D 
D 

EXAMPLE C,\LClJLi\'fiON 

IN~IRUME1'{(" SElTI;\!CiS 

ICP RAW DATA 

________ _,0=--__,1'-''U=1 1=-=-~-ACE M_l~ w DAfi\ _________________________________ _ 

• 
CHKUST.AH1 

D 
D 
D 
D 

l\IERCURY RAW DATA 

CYANIDE RAW DATA 

PREPARATION AND DISllLLATION LOGS RAW DATA 

PERCEi\'T SOLIDS DETERMINA'fiON LOGS 



DATA PACKAGE COMPLETENESS CHECKLIST (CONT.) 
EG&G MOUND PROJECT 

PAGE 2 OF 2 

DATE: __________________________________ __ 

LABORATORY BATCH #: -----------------------

~~= • 
OPERABLE UNIT NO.: --------------------------____;-

LABORATORY NAME/LOCATION: ----------------- COLLECTION DA TE(S): -----------------------------

METALS/CYANIDE 

D liD. STANDARDS 

D PREPARATION RECORDS 

D ANALYSIS RECORDS IV\ AND ICP LOGS 

D liE. SAMPLE RECEwr 

D TRAFFIC REPORTS 

D SAMPLE LOG IN RECORD 

D IIF. 1\0NCONFORi\11\NCE RECORDS I CORRESPONDENCE I TELEI'I-IONE COMMUNICATIONS RECORDS I ETC.' 

Laboratory Reviewer: -----------------'----------- Date: ---------------------------------------

WESTON Verified lly: -------------------------- Date: ---------------------------------------

wmmenu: ______________________________________________________________________________ __ 

----------------------~· 

• 
1 Any records not specified. but penaining to the sample analysis 

CHKUST.AH1 



DATA PACKAGE COMPLETENESS CHECKLIST 
EG&G MOUND PROJECT 

W.O.#: 

PAGE I OF 2 

OPERABLE UNIT NO.: 

COLLECTION DATE(S): ---------------

DA~------------------~ 
• lABORATORY BATCH #: ____________ _ 

LABORATORY NAME/LOCATION: 

VOLA TILES ORGANIC COMPOUNDS (VOCs) 

D TABLE OF CONTEI''TS ( CHECK LIST ) 

_____ _0 _ __!l!t\_,____CASE~~R&\IlYE ____ _ 

• 

• 

D 

D 
D 
D 
D 

COVER PAGE 

C:;\SE NARRATIVE 

CROSS REFERENCE OF SAMPLE 10 TO LAIJORATORY 10 

DESCRWI"ION OF ALL QUALIFIERS USED BY TilE LAIJORATORY 

Al'PLICAI!LE LABORATORY SOl' AND REVISION DATE 

QC SUMMARY 

D 
D 
D 
D 
D 
D 

SYSTEM MONITOIUNG COMPOUND SUMMARY (FORM II VOA) 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE SUMMARY (FORM Ill VOA) 

MEHIOD nLANK SUMMARY (FORM IV VOA) 

GC/MS INSTRUMENT PER1'01Uv1ANCE CIIECK (FORM V VOA) 

INTERNAL STANDARD AREA AND RT SUMMARY (FORM VIII VOA) 

LABORATORY CONTROL SAMPLE 

D um. SAMI'LE DATA 

D 
D 
D 
D 
D 
D 
D 
D 

EXAMPLE CALCUlATION 

TARGET COMI'OUND RESULTS- ORGANIC ANALYSIS DATA SHEEr (FOI~\1 I VOA) 

TENl"t\TIVELY IDENTIFIED COMPOUNDS (FORM I VOA- TIC) 

!U~CONSTRUCI"ED TOTAL ION CIIROMATOGRAMS (RIC) 

OUANTITATION REPORT 

RAW SI'ECrRA ;\ND 11ACKGROUND- SUBTRACTED MASS SI'ECI"It·\ OF TARGEf COMPOUNDS IDENTIFIED 

GC/MS LIBiv\RY SEARCH SI'EC.Tiv\ FOR TIC (3 BESf LIIJIV\RY l\IATCHES) 

QUANITri\TION / C\LCULA"JlON or TIC CONCENTiv\"llONS 

D IIIC. STANDARD(S) UATJ\ 

CHKUST.AH1 

D 
D 
D 
D 

INITIAL CALIBRATION DATA (FOI~\1 VI VOA) 

VOA STANDARD(S) RECONSTRUCTED ION CIIROMATOGIV\MS Al\:0 QUi\NlTfi\llON REPORTS 

CONilNUING CAUDRATION (rORM VII VOA) 

VOA STANDARD(S) RECONSTRUCTED ION CHROMATOGRAMS Ai':D QUAI''liTAllON REPORTS 



DATA PACKAGE COMPLETENESS CHECKLIST (CONT.) 
EG&G MOUND PROJECT 

PAGE 2 OF 2 

DATE: __________________________________ ___ W.O.#: -----• lABORATORY DATCH #: _____________________ _ OPERABLE UNIT NO.: 

lABORATORY NAME/LOCATION: COLLECTION DA TE(S): ------------------------------

VOLA TILES ORGANIC COMPOUNDS (VOCs) 

D IIID. RAW QC DATA 

D 
D 

D 

D 

D 
D 
D 

Dffi /DAR GRAI'll SPECTRUM/ MASS LISTING 

I1U\NK DATA 

D 
D 
D 
D 

RECONSTRUCI"ED TOTAL ION CIIROMATOGRAM AND QUANHfA110N REPORTS 

TARGET C0;...1POUND SPECTRA 

GC/MS LII1RARY SEARCH SPECTRA FOR TIC 

QUANriTA"IlON /CALCULATION OF TIC CONC:ENrRATIONS 

MATRIX SPIKE DATA 

D 
D 

TAllULA TED RESULTS (I'ORM I VOA) 

RECONSTRUCTED ION CIIROMATOGRAM(S) 

MATRIX SPIKE DUPLICATE DATA 

D 
D 

TABULATED RESULTS (FORM I VOA) 

RECONSTRUCI"ED ION C:H ROMATOGRAM(S) 

IN~iTRUMENT SETriNGS 

IN~TRUMENI" RUN LOGS 

I'ERCEI\'T SOLIDS DETER."vUNATION LOGS 

D IIIE. SAMPLE RECE((YJ" 

D 
D 

TRAFFIC IU:I'ORTS 

SAMPLE LOG 1;-.; RECORD 

D IIIF. NONCONfORMANCE RECORDS I CORRESPONDENCE I TELEPHONE COMMUNICATIONS RECORDS I l:TC.' 

• 

Laboratory Reviewer. ------------------------------ D<~te: ----------------------------------------

WESfON Veriried By: ---------------------------- Date: ----------------------------------------

Comments: ------------------------------------------------------------------

---------------------~· 
1 Any records n?t specified, but pertaining to the sample analysis 

CHKUST.AHI 



DATA PACKAGE COMPLETENESS CHECKLIST 
EG&G MOUND PROJECT 

W.O.#: 

OPERABLE UNIT NO.: 

DA~--------------------
• LABORATORY BATCH#: ___________ _ 

PAGE I OF2 

LABORATORY NAME/LOCA110N: COLLEcnON DATE(S)=----------.,.--------

SEMIVOLATILES ORGANIC COMPOUNDS 
D TABLE OF COl'ITEl\'TS ( CIIECK LIST ) 

D [VA. CASE NARRATIVE 

D COVER PAGE 

---- ------Cd-- GASE-NARRNFIVE---

D 

• D !YD. 

D IVC. 

D !YD. 

D cRoss REFERENCE or SAMPLE m To LAIJORATORY m 

D DESCRWrJON OF ALL QUALifiERS USED llY TilE [.ABORATORY 

D APPLICABLE lABORATORY SOP AND REVISION DATE 

QC SUMMARY 

D 
D 

SURROGATE !'[:!{CENT RECOVERY SUMMARY (FORM II SV) 

i\1ATRIX SPIKE/MATRIX Sl'IKE DUPLICATE SUMMARY (FORM [[[ SV) 

D METIIOD llLANK SUMMARY (FORM IV SV) 

D 
D 

GC/MS INSTRUME!'IT PERFOR.J\1ANCE CHECK (FORM V SV) 

INTERNAL ~TANDARD AREA AND RT SUMMARY (FORM Vlll SV) 

D I.ABORATORY CONTROL SAMPLE 

SAMPLE DATA 

D 
D 
D 
D 
D 
D 
D 
D 

EXAMPLE Ci\l.CULATION 

TARGET COMPOUND RESULTS- ORGANIC: ANALYSIS DATA SHEET (FORM I SV) 

TENTATIVELY IOENTIFIED COMPOUNDS (FOR,\1 I SV- TIC) 

RECONSl'RUCrED TOTAL ION CllROMATOGRAMS (RIC) 

QUANTITATION REPORT 

RAW Sl'EC['[V\ AND BACKGROUND- SUflTRACicD MASS SPECTRA OF TARGET COMPOUNDS IDENTIFIED 

GC/MS LIJJIV\RY SEARCH Sl'ECfRA FOR TIC (3 13ES1' LIBRARY MATCHES) 

OUANTITATION / CALCULATION OF TIC CO:"CENTRATIONS 

~TANDARD(S) DAI'A 

D 
D 
D 
D 

1!\Tlli\L CALIBRATION DATA (FOR.J\1 VI SV-1. SV-2) 

SV Sl~ANDAIUJ(S) RECONSTRUCrED ION CllROMATOGRAMS Ai\'D QUANriTATION REPORTS 

CONTii\'Uli\'G CALIBRATION (fORM VII SV-1. SV-2) 

SV STANDARD(S) RECONSTRUCTED ION CllROMATOGRAMS AND QUANTITATION REPORTS 

D SEMIVOlATILE GPC CALIBRA110N DATA 

RAWQC DATA 

_______ O_oE:nP~---------------------------------

• 
CHKI.JST .AH I 

0 RECONSTRUCITD TOTAL ION CIIR0:\1ATOGIV\M (RIC) 

D llAR GRAPH Sl'ECfRUM 

D MASS LISTING 



DATA PACKAGE COMPLETENESS CHECKLIST (CONT.) 
EG&G MOUND PROJECT 

PAGE 2 OF 2 

W.O.#: 

OPERABLE UNIT NO.: 

DATE: __________________ __ 

LABORATORY BATCH#: ____________ _ ----· LABORATORY NAME/LOCATION: COLLECTION DATE(S): _______________ _ 

D IVE. 

D IVF. 

D 

D 

D 

D 
D 
D 
D 

SEMIVOLATILES ORGANIC COMPOUNDS 

BLANK DATA 

D 
D 
D 
D 
D 
D 

TABULATED RESULTS (FORM I SV-1. SV-2) 

TIC'S (FORM I SV-TIC) 

RECONSTRUCTED JON CHROMATOGRAM 

TARGET COMPOUND SPECTRA 

GC I MS LIBRARY SEARCH SPECTRA FOR TIC 

QUANTITATION I CALCULATION OF TIC CONCENTRATIONS 

MATRIX SPIKE DATA 

D 
D 

TABULATED RESULTS (FORM [) 

RECONSTRUCTED ION CHROMATOGRAM($) 

MATRIX SPIKE DUPLICATE DATA 

D TABULATED RESULTS (FORM I SV-1. SC-2) 

D RECONSTRUCTED ION CHROMATOGRAM($) 

INSTRUMENT SETTINGS 

INSTRUMENT RUN LOGS 

SAMPLE EXTRACTION/PREPARATION LOGS 

PERCENT SOLIDS DETERMINATION LOGS 

SAMPLE RECEIPT 

D 
D 

TRAFFIC REPORTS 

SAMPLE LOG IN RECORD 

NONCONFORMANCE RECORDS I CORRESPONDENCE I TELEPHONE COMMUNICATIONS RECORDS I ETC. 1 

• 

Laboratory R~vi~w~r: ---------------- Oat~:-----------------------

WESTON V~rili~u By: --------------- Oat~:-----------------------

Comments:--------------------------------------------

• 
1 Any records not sp~cili~d. but p~naining to th~ s:unpl~ unalysis 

CHKUST.AH1 



• 
DATA PACKAGE COMPLETENESS CHECKLIST 

EG&G MOUND PROJECT 
DATE: ___________________________________ __ W.O.#: 

LABORATORY BATCH #: _______________________ _ OPERABLE UNIT NO.: 

PAGE I OF 2 

LABORATORY NAME/LOCATION: COLLECflON DATE(S): ______________ _ 

PESTICIDES AND PCBs 
0 TABLE OF CONTENTS ( CHECK LIST) 

D VA. CASE NARRATIVE 

D COVER PAGE 

----- --·- ----EJ----cf\sE NARRATIVE 
------------------ --- --------

• 

D 
D 
D 

CROSS REFERENCE Of SAMPLE lD TO LADORA TORY 10 

DESCIUPTION Of ALL QUALifiERS USED DY THE LABORATORY 

APPLICABLE l.J\J)ORATORY SOP AND REVISION DATE 

D QCSUMMARY 

D VB. 

D vc. 

D SUIUWGt\TE PERCENT RECOVERY SUMMARY (fORM II PEST) 

D MATRIX SPIKE/MATIUX SPIKE DUPLICATE SUMMARY (FORM Ill PESl} 

D METHOD BlANK SUMMARY (FORM IV PEST) 

D l.J\DORATORY CONrROL SPIKE 

SAMPLE DATi\ 

D 
D 
D 
D 
D 
D 
D 

EXAMPLE CALCULATION 

TARGET COMPOUND RESULTS - ORGANIC ANALYSIS DATA SHEET (FORM I PEST) 

l'ESTICI DE CIIIWMATOG lv\MS 

GC INTEGrV\TION REPORT 

PESTICIDE C:IIROi\11\TOGiv\MS SECOND (iC COLUMN 

GC 11\TEGiv\TION REPORT 

MANUAL WORK SIIEci"S 

~1ANLlARD(S) DATA 

D 
D 
D 
D 
D 

11"\i"Jli\L CAI.IBIV\TION OF Sli'\GLE COMPONENT ANALYTES (FORM VI PESf-1. PESf-2) 

INITIAL CAI.IIllv\TION OF :'\1L!LTIC0:'\1PONENT t\NAI.YfES (FORM VI PEST-3) 

t\NAI.YTE RI:SOI.UTIUN SU:'\!Mt\RY (I'ORM VI l'E .. 'iT-4) 

Ct\LllliV\TION VERIFICATION SU:'\1:'\IARY (FORM VII PE..<;I"-1) 

C:,\J.IBIV\TION VERIFICATIO:'\' SUMMARY (FORM VII I'EST-2) 

D ANALYTICAL SEQUEi'\CE (FOIUvl VIII !'EST") 

D 
D 
D 
D 

FLOIUSIL G\RTRILJGE CIIEC:K (FORM IX PESf-1) 

PESilCIDE GPC CALIIJRATION (fOR.\1 IX I'ESf-2) 

PESTICIDE IDENTIFICATION SUMMARY SINGLE COMPONENT t\NALYfES (fORM X PESf-1) 

PESTICIDE IDENTIFICt\TIOi\ SUMMARY MULTICOMPONEl\'1" Ai\ALY(ES_(EO.R.X.P.ESf=2) __________ _ -----o 
• D 

CIIROMATOCiiV\MS Ai'\D 0,\Tt\ SYSTEM l'RIJ,'l"OlJfS 

RETE!'rllOi'\ TIMES AND CORRESPONDING PEAK AREAS PRI!'rfOL,'l"S 

D PESllC:([)E lii'C C\LIIJRATION Dt\TA 

CHIQ.JST .AH1 



DATA PACKAGE COMPLETENESS CHECKLIST (CONT.) 
EG&G MOUND PROJECT 

PAGE 2 OF 2 

DA~--------------------------------------
IABORATORY BATCH#: ________________________ _ W.O.#: ---------------------------------------. OPERABLE UNIT NO.: 

lABORATORY NAME/LOCATION: COLLECTION DATE(S): ___________________________ _ 

PESTICIDES AND PCBs 

D VD. RAW QC DATA 

D BLANK DATA 

D TABULATION RESULTS (FORM I PESll 

D CHROMATOGRAMS AND DATA SY~IEM PRINTOUTS 

D lillfENT!ON TIMES AND CORRESPONDING Pf:.AK AREAS I'RINTOlJfS 

D MATRIX SPIKE DATA 

D CHROMATOGRAMS AND DATA SYSTEM PRINTOUTS 

D MATRIX SPIKE DUPLICATE DATA 

D C:IIROMATOGRAMS Ai'<D DATA SY~IT:M PRINTOUTS 

D IN~!RUMENT Sl!ITINGS 

D INSTRUMENT RUN LOGS 

D SAMPLE EXfR.-\C:riON/I'REPARATION LOGS 

D PERCENT SOLIDS DETERMINATION LOGS 

D VE. 

D VF. 

SAMPLE RECEWr 

D 
D 

TRAFfiC IU~PORTS 

SAMPLE LOG IN RECORD 

NONCONFOR!vtANCE RECORDS/ CORRESPONDENCE I TELEPI·IO~E COMMUNICATIONS RECORDS I ETC. 1 

• 
Laboratory Reviewer: ------------------------------- Date: -------------------------------------------

WESTON Verified By:----------------------------- Date: ------------------------------------------

Comments: --------------------------------------------------------------------------------------

• 
1 Any records not specified, but pcrwining tu th~ sample analysis 

CHKUST.AHI 



• 
DATA PACKAGE COMPLETENESS CHECKLIST 

EG&G MOUND PROJECT 

DATE: _________________________________ ___ W.O.#: 

PAGE I OF 2 

LABORATORY DATCH #: ---------------------- OPERADLE UNIT NO.: ----------------

LABORATORY NAME/LOCATION: COLLEcnON DATE(S): ----------------

ANION (circle): NO,-N01 S04 Cl F TOC 

NITRATE-NITRITE. SULFATE. CHLORIDE. FLOURIDE. TOTAL ORGANIC CARBON 

D TABLE or COI'ITEI\'TS < c11EcK LI!:>T). 

-----~LJ-~~ --·CASE NARRATIVE 

D COVER l'AGE 

D 1m. 

D IIC. 

• 
CHKUST.AHI 

D CASE NARRATIVE 

D CROSS REFERENCE OF SAMPLE ID TO LABORATORY lD 

D DESCRWriON OF ALL QUALIFIERS USED BY lllE LABORATORY 

D APPLICt\BLE I.Allolv\TORY soP AND REVISION DATE 

D SUM:\1r\RY OF SAMPLE RESULTS 

D SUMMARY OF QUALITY CONTROL RESULTS 

D SUMMARY 01' ANALYSIS AND I'REI'AIV\TION DATES 

SAMPLE DATA 

D EXAMPLE CALCULATION SIIEET 

D INSTRUMENT SElTINGS 

D ANALYTICAL RJ\ w DATA (BEHIND EACII RESULD 

STANDARDS [),\"I"A 

D 
D 

STANDARDS l'REI'i\IV\TION D1\T1\ 

11\IT!J\L i\i'\D CONrtNUING C,\UiliV\TION 

RAW QC DATA 

D 
D 
D 
D 
D 

QUALITY CONTROL RESULTS (01../\NKS. LCS. :\1S/MSD. REPLICATE (TOC ONLY)) 

QUAI.ITY CONTROL Jv\W DATA (IJEIIIND t:;\CII RESUU) 

INSTRU;..!E:-:r RUN LOGS/INSTRUMENT Ct\I.IBIV\TION{fUNINCi 

SJ\\1l'I.E l'ltl :t'Aiv\TI<>N/EXTRA<.TION/DIS< iESTION LOGS 

l'ERCENI" SOI.IDS DETERMINATION !.<XiS 



DATA PACKAGE COMPLETENESS CHECKLIST (CONT.) 
EG&G MOUND PROJECT 

PAGE 2 OF 2 

DATE: __________________________________ _ 

LABORATORY BATCH#: ______________________ _ 
W.O.#: ----------------------------------- • 

OPERABLE UNIT NO.: -----------------------------

LABORATORY NAME/LOCATION: COLLECTION DATE(S): ---------------------------

ANION (circle): N02-NO, S04 Cl F TOC 

NITRATE-NITRITE. SULFATE. CHLORIDE. FLOURIDE. TOTAL ORGANIC CARBON 

D m. SAMPLE RECEIPT 

D 
D 

TRAFFIC REPORTS 

SAMPLE LOG IN RECORD 

D IV. NONCONFORMANCE RECORDS I CORRESPONDENCE I TELEPHONE COMMUNICATIONS RECORDS I ETC. 1 

Laboratory Reviewer: --------------------------- Dale: ---------------------------------------

WESTON Verified By:--------------------------- Dale:---------------------------------

Comments:-------------------------------------------------------------------------------

-----------------------· 

• 1 Any records not specified, but penaining to the ~nmple nnnlysis 

CHKUST.AH1 



• 

• 

DATA PACKAGE COIVIPLETENESS CHECKLIST 
EG&G MOUND PROJECT 

PAGE I OF 2 

DATE: ____________________________________ __ WO.#: ______________________________________ _ 

LADORATORY GATCH #: ----------------------- OPERADLE UNIT NO.: 

LADORA TORY NAMEILOCA TION: ______ ---:------------ COLLECTION DATE(S): ---------------

EXPLOSIVES (USA THAMA AND PETN) 

D 

o .. 

TADLE OF CONTE!'{fS (Checklist) 

CASE NARRATIVE 

B-COVEK l'i'\GE------------~ 

D CASE NARRATIVE 

D cRoss REFERENCE or SAMPLE 10 To LAlJORATORY 10 

D DEScn .. wnoN or DATA QUALIFIERS USED IN THE REPORT 

D APPLICABLE LABOIV\TORY sor AND REVISION DATE 

D SUMMARY OF SAMPLE RESULTS 

D SUMMARY OF QUALITY CONTROL RESULTS 

D suMMARY oF ANALYsis AND rRJ:PAiv\TION DATES 

D IIA. SAMPLE DATA 

D EXAMPLE CALCULATION 

D INSTRUMENT SETllNGS 

D ANALYTICAL IV\ w DATA (13EHli\'D EACII RESUL l) 

D !Ill. ~"TANDARDS DATA 

D IIC. 

D 
D 
D 
D 
D 

STANDARDS I'REI';\IV\TION DATA 

INrn,\L i\ND CO,\TINUii\Ci Cr\LilliV\TION 

RETENTION TL\1E \VI.'IDOWS 

IN~TRUMENT CALil3lV\TION I TUNING 

IV\ W DATA liEIIIND El\Cil RESULT 

RAWOC DAft\ 

D 
0 
D 
D 
D 

QUALITY CONTROL RESULTS (IJLANKS. LCSs. MS I MSDs) 

QUALITY CONTROL RAW DATA (BEHIND EACH RESUL'I) 

INSTRUMEi\'T RUN LOG 

St\Ml'LE I'REI'i\IV\TION I EXTRACllON I DIGE ... 'inON LOGS 

l'ERCEJ'\'T SOLIDS DETE1u\11NATION LOGS 

---------- ---·-· 

____ o_(li. __ S,\MPLEJ~ECEIP.:r:__ ____________________________________ _ 

• 
CHKUST .AM 1 

D 
D 

TRAFFIC Rr:PORTS 

SAMPLE LOG IN RECORD 



DATA PACKAGE COMPLETENESS CHECKLIST 
EG&G MOUND PROJECT 

PAGE 2 OF 2 

DA~----------------------------------- W.O.#: ----------------------------------- • LABORATORYDATCH#: ______________________ _ OPERABLE UNIT NO.: 

LABORATORY NAME/LOCATION: _____________ _ COLLEcnON DATE(S): --------------------------

EXPLQSJVES CUSA THAMA AND PETN) 

D IV. NONCONFORMANCE RECORDS/ CORRESPONDENCE/ TELEPHONE COMMUNICATIONS RECORDS/ ETC.' 

Laboratory Reviewer: --------------------------- Date: -------------------------------------

WFSfON Verified Dy: --------------------------- Date: --------------------------------------

~mmen~=--------------------------------------------------------------------------------

• 

• 
' Any records not specified, but pertaining to the sample analysis 

CHKUST.AH1 



DATA PACKAGE COMPLETENESS CHECKLIST 
EG&G MOUND PROJECT 

DATE: ____________________________________ __ W.O.#: 

OPERABLE UNIT NO.: 

PAGE I OF 2 

• lABORATORY BATCH #: -----------------------

LABORATORY NAME/LOCATION: COLLECilON DATE(S): -----------------------------

RADIOISOTOPES 

D TABLE OF COI'ITENTS 

D I. CASE NARRATIVE ----·---------------------- -----------

D IIA. 

• 

D 1m. 

D uc. 

• D m. 

CHKUST.AH1 

D 
D 
D 
D 
D 
D 
D 
D 

COVER l'i\CiE 

CASE Nt\RRATIVE 

CROSS REFERENCE OF SAMPLE 10 TO LAIJORATORY 10 

DESCRIPTION OF DATA OUALlriERS USED I;\' TilE REPORT 

SUMMARY OF SAMPLE RESULTS 

SUMMARY OF QUALITY CONTROL RESULTS 

SUMMARY OF ANALYSIS AND PREPARATION DATES 

AI'I'LICABLE LABORATORY SOl' AND REVISION DATE 

SAMPLE DATA 

D EXAMPLE CALCUL<\TION PAGE 

D TRI11UM CALCULATION AND RESULT SIIEET (RAW DATA PART or STANDARDS DATA) 

D GAMMA- sl'ECrROMETRY (RESULTS rnLLOWED BY RAW DATA) 

D ALPHA- SPECTROMETRY (RESULTS f'OLLOWED llY RAW DATA) 

D Sr-90 (RAW DATA PART OF STANDARDS DATA) 

D R~-22(• (RAW DATA PART OF STANDARDS DATA) 

D Am-241 (lv\W DATA PART OF STANDARDS DATA) 

D Si\Ml'LE I'REPt\l{i\TION I EXTRt\CIWN I J)[(iEST!ON LOGS 

D PERCENT SOLIDS DETE!tJ\IINATIOi\: 

D lNSTRU:\1ENT RUN LOGS 

STANDARDS DATA 

!\-101\'TJII.Y COMI'IIATION PROVIDED SEPAR:\TELY 

RAW QC DATA 

D QUALITY CONTROL RESULTS (BLANKS. :\IS/:VISD. REPLICATE) 

D QUALITY coNTROL lv\W DATA (BEIIIND 1~\CII RESULT) 

SAMPLE RECEJIYI" 

D TRAFFIC REPORTS 

D SAMPLE LOG IN RECORD 



DATA PACKAGE COMPLETENESS CHECKLIST 
EG&G MOUND PROJECT 

PAGE 2 OF 2 

DATE: __________________________________ ___ 

LABORATORY BATCH#:----------------------

lADORATORY NAME/LOCATION: 

W.O.#: -----· OPERABLE UNIT NO.: 

COLLECTION DATE(S): -----------------------------

RADIOISOTOPES 

D IV. NONCONFOI~\11\NCE RECORDS/ CORRESPONDENCE/ TELEPHONE COMMUNICATIONS RECORDS/ ETC.' 

Laboratory Reviewer: ------------------------------ lJ<.~te: -----------------------------------------

WESfON Verified By: ----------------------------- D<.~te: -----------------------------------------

Commen~=-----------------------------------------------------------------------------------

• 

• 
' Any records not specified, but pertaining to the sample analysis 

CHKUST.AH1 
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ATTACHMENT II 

DATA VALIDATION REPORT FORMAT 
EG&G MOUND ER PROGRAM 

I. TITLE - "Report of Data Validation Results" 

II. HEADER - Name of Project: Operable Unit, Description of Task (e.g., Groundwater monitoring), 
Work Order Number, and date of report. 

Ill. CASE SUMMARY 

State the following: 

• Case/Batch number 
• Number of samples and type of matrix 
• Date of Collection 
• Chain of Custody identifier. if any 
• Type of analysis (Discuss impacts if incorrect method used) 
• Condition of samples when received by the laboratory, any lost data 
• List the client sample IDs applicable to the report. 

IV. HOLDING TIMES 

v. 

Discuss results of holding times and those outside the required holding time. 

RESULTS OF LABORATORY QUALITY CONTROL CHECKS 

For each laboratory quality control check required to be performed, discuss whether the frequency, 
acceptance criteria, and corrective actions were met. Summarize which samples were affected and 
how the data was impacted. 

The laboratory quality control checks for each analysis-are listed below: 

Volatiles and Semivolatiles 

a. GCJMS Tuning 
b. Calibration 
c. Blanks 
d. Surrogate Spike Recoveries 
e. Matrix spike/Matrix Spike Duplicate Recoveries 
f. Internal Standards 
g. Compound Identification 
h. System Performance 
i. Compound Quantitation and Contract Required Ouantitation Limits (CROLs) 
j. Tentatively Identified Compounds 
k. Laboratory Control Sample 

M9CA023.A-H 

• 

• 

• 



• ATTACHMENT II 

DATA VALIDATION REPORT FORMAT 
EG&G MOUND ER PROGRAM 

Pesticides/PCBs 

a. GC/ECD Performance Check 
b. Performance Evaluation Mixture 

i) Resolution 
ii) Retention Time 

----~---------Iii-) ---Recovery 

iv) DDT /Endrin Breakdown . 
c. Calibration 
d. Blanks 
e. Surrogate Spike Recoveries 
f. Matrix spike/Matrix Spike Duplicate Recoveries 
g. Pesticide Cleanup Checks 

i) GPC Recoveries 
ii) Florosil Cartridge Cleanup 

h. Compound Identification 
i. System Performance 
j. Compound Ouantitation and Reported CROLs 
k. Laboratory Control Sample 

• Inorganic Metals and Cyanide 

a. Calibration and CRDL 
b. Blanks 

i) Preparation Blanks 
ii) Calibration Blanks 

c. Interference Check Sample 
d. Laboratory Control Sample 
e. Duplicate Sample Analysis 
f. Matrix Spike Sample Analysis 

i) ICP Metals 
ii) GFAA Metals 
iii) Cyanide 

g. Furnace Atomic Absorption OC 
h. ICP Serial Dilution 
i. Sample Result Verification 

a. Calibration 
b. Blanks 

i) Preparation Blanks 
ii) Calibration Blanks 

--~------c. __ Laboratory-ControLSample·---------------------------
d. Matrix Spike/Matrix Spike Duplicate Sample Analysis 
e. Sample Result Verification • M90AD2J.A-H 



ATTACHMENT II 

DATA VALIDATION REPORT FORMAT 
EG&G MOUND ER PROGRAM 

VI. RESULTS OF ASSOCIATED FIELD QUALITY CONTROL CHECKS 

A. Field Duplicates 
B. Field Blanks (equipment blanks, etc.) 

VII. OVERALL ASSESSMENT OF DATA 

• Discuss overall assessment of data and categorize data in one or more of the following (use 
these as subsections to this section): 

Data had no problem/or qualified due to minor problems. 
Data qualified due to major problems. 
Data unacceptable. 
Problems, but does not affect data. 

Discuss how all findings in the review could impact the data usability. 

ATTACHMENT I Data Outlier Summary Forms 

ATTACHMENT II Qualified Data Summary Reports * 

ATTACHMENT Ill Data Completeness Checklist 

ATTACHMENT IV Laboratory Case Narrative 

ATTACHMENT V Cha~n-of-Custody 

* Form is for CLP analyses, data summary reports from laboratory for non-CLP analyses 

M9CAD23.A·H 

• 

• 

• 



• ATTACHMENT Ill 

OC OUTLIER SUMMARY FORMS 

• 

• 
M9CIA023.A·H 



1AWAJI.93 

HOLDING TIME SUMMARY 
ANIONS: CL, S04, N03-N02, F, TOC 

PREPARED BY: ______________________________ __ 

DA1~=------------------------------------- MOUND PROJECT 

LABOR A TORY BATCH # ------------------------------------ OPERABLE UNIT NO.: ----------------------

LABORATORY NAMF/LOCA TION: ----------------------------- COLLECTION DA TE(•): ------------------

I 
LABORATOII.Y 

I 
WOUMD 

I 
DATI! 

I 
DATE 

I 
NUWBI!IlOPDAYS 

SAWPLI!ID SAWPLI!ID COILE.Cnll> ~ALYZED PAST BOWING lUll! 

CL - SW9251/E325.2 N031N02 - E353.2 

S04- E375.2 F- E340.2 

TOC- E415.J/E415.2 

AN-t 



• 
AN-2 

DATA SUMMARY TABLE 
ANIONS: CL, S04, N03-N02, F 

PREPARED BY:-------- MOUND PROJECT 

DATE: ___________ _ 
OPERABLE UNIT NO.:------

LABORATORY BATCH#:------------- COll.EcnON DATE(s): -----

------ --LABORATOR¥-NAMFJUJCATION:-.=..===.==.:::..=::..===.==~- ----------·-- --- -- ------- --·-----. 

• 

• 

INSTRUMENT ID FOR: 
CHLORIDE: ____ __ NITRATE - NITRITE:------ TOC: ____ __ 

ANALYTE 

CIIIDIIIDI! 

SUU'All! 

NDllA11!-NrlllriH 

PUJOIIIDI! 

TOC 

SULFATE: _____ _ 

CAUBitATION 

CONilNUING 

COEI'P < 0.99S 

FLUORIDE: ---------

IIIETBOD ID 

BlANKS 

METBOD ID 

~TO~'r-------,r-------r-------r-------r------~ 
(amNI"ID) 

MATRIX SPIKFJMATRIX SPIKE DUPUCATE I LCS (7S -llS11o a. < :zo-. IU'D) 

ClllDIIIDI! SUU'All! NDllA11!-NrnlriE PU1011UIE 

MATIUX •a •RPD •a •aro •a •RPD •a •RPD 

FIELD DUPLICATES (W ATI!R a < lS1Io RPD) 

SAM1'1.2 ID SAioii'U! ID 

ANALYTE 

ClllDIIIDI! 

SUU'All! 

NDllA11!-NrlllriH 

PUJOIIIDI! 

TOC 

REVIEWER INITALS: _____ _ 

DATE: _____ _ 

:UMAR9S 



HOLDING TIME SUMMARY 
ALPHA ISOTOPIC ANALYSES 

PREPAREDBY: ------------------------------

DATE: -----------------------------------

I.ABORATOR Y DATCII # ------------------------

LADORA TORY NAME/LOCATION:-----------------

LABORATORY MOUND PLUTONIUM URANIUM 

SAMPLE SAMPLE SAMP COUNT DAYS SAMP COUNT DAYS 

ID ID DATE DATE DATE DATE 

-·----- ----

MOUND PROJEcr 

OPERABLE UNIT NO.:---------------

CO I.LECTI ON IJATE()): ----------------

QC Limits: None. 

THORIUM AMERICIUM 

SAMP COUNT DAYS SAMP COUNT DAYS 

DATE DATE DATE DATE 

---- --------- ----- -----



AfPIIA-2 

CHECK SOURCE SUMMARY 
ALPHA ISOTOPIC ANALYSES 

PREPAREDBY: ---------+--------------------

DATE: -------------------'---------------------

LABORATORY BATCH#----;-,--------------------

1 

MOUND PROJEcr 

OPERABLE UNIT NO.: ---------------

COI.LECllON DATE(s): ---------

LABORMORYNAMWW~TrN=-~~--------------~--------------TQ_C __ L_im_i_ls_:_+_/---3_S_D_r_ro_m __ m,e_an_v_•_lu_e _______ +--~ 
Moui-m PLUTONIUM URANIUM THORIUM AMERICIUM 1 LABORATORY 

SAMPLE lD SAMPJE 1D cr. DATE COMMENTS cr. DATE COMMENTS Cf. DATE COMMENTS Cf. DATE COMMENTS 

I I __ 
I I 

r----------r------------:--l----t---------11-·----l-----+------------l------l---- I 

i I r-----------r-------~------~-------------+------t-------------------~---------t----~--~ 

I I __ 
i I 

:~~~~~~~~~~~:~~~~~~~~:1 ~~~~~~:~~~~~~~~--t-~~~~~~~~~~~~~~~~~~:~~~~-~~-~-----t'------~~~~~~~:~~~~~~~~--·: __ -~--- -----~--
1 I 

~~--~~~--~~----~---~--~-~~--~~ --

1 I 

I I r------------r---------7-------t----- ----t--------t--------~------t----------t----------·----+------t 

I I 

26MAR93 __ .....;...._i __ ____...___ ---------------------- -~=-~=--~ 

• • • -



BACKGROUND SUMMARY 
ALPHA ISOTOPIC ANALYSES 

PREPAREDBY: ____________________________ __ 

DATE: -------------------------------------

LABORATORY BATCH # -----------------------

LABORATORY NAME/LOCATION:----------------

LABORATORY MOUND PLUTONIUM URANIUM 

SAMPLE SAMPLE SAMP BKGD COM. SAMP BKGD COM. 

ID ID Cf DATE Cl" DATE CfDATI! CT DATE 

MOUND PROJECf 

OPERABLE UNIT NO.:---------

COLLECTION DATE(s): -----------

QC Limits: < MDA FOR TilE SAMPLE 

THORIUM AMERICIUM 

SAMP BKGD COM. SAMP BKGD COM. 

Cf DATE Cf DATE CfDATE CTDATE 



ALPJIA-4 

METHOD SPIKE SUMMARY 
ALPHA ISOTOPIC ANALYSES 

I 
I 

PREPARED BY: I EGAG MOUND PROJECT 
I 

DATE: OPERABLE UNIT: 
:• 

LABORATORY BATCII # I COLLECTION DATES: 
I 

LABORATORY NAME/LOCATION: I 
I QC Limits: +I- 3 SO of Known Value 

I 
LABORATORY MOUND I PI.UTONIUM URANIUM I 

SAMPLE SAMPI.E AMir ADDED AMTFOUND DIFFERENCE COMMENT AMTADDED AMTFOUND DIFFERENCE c 
ID ID I pCi/ pCi/ STD DEV pCi/ pCi/ STD DEV I 

i 
I I 

I 

I l 
I 

I I 
I 

I 
f 

I 
f Jl I 
I I I 

I 
I 

I f 

I 

I I 

I I 
I I 
I 

I 
! 

i 

I I 
f 

I i 
26 MAR 93 I 
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METHODSWKESUMMARY 
ALPHA ISOTOPIC ANALYSES 

PREPAREDBY: ----------------------------- EG.tG MOUND PROJECT 

DATE: ------------------------------------
OPERABLE UNIT: 

LABORATORY BATCII # --------------------- COLLECTION DATES: 

LABORATORY NAMEILOCATION: -----------------
QC Limits: +/- 3 SO of Known Value: 

U\BORATORY MOUND THORIUM AMERICIUM 

SAMPLE SAMPLE AMTADDED AMTFOUNO DIFFERENCE COMMENT AMTADDED AMTFOUND DIFFERENCE 
ID ID pCi/ pCi/ STD Dl!V pCi/ pCi/ STD DEV 

AI.PIIA-4a 

COMMENT 

-



I 

I 
I 

i 

i AL~IIA-S 

MATRIX SPIKE SUMMARY 
ALPHA ISOTOPIC ANALYSES 

PREPARED BY: ! EG&G MOUND PROJECl' 

I> ATE: I OPERABLE UNIT: 
i 

LABORATORY BATCII # 
I 

COU£CTION DATES: . 
I 

LABORATORY NAME!LOCATION: 
I 

I 

I 
QC Limits: + 1- J SD ol Known Value 

LABORATORY MOUND I PLUTONIUM URANIUM I 
SAMPLE SAMPLE AMTAI>DED AMT FOUND DIFFERENCE COMMENT AMTADDED AMTFOUND DIFFERENCE COMMENT 

ID ID i pCi/ pCi/ STD DEY pCi/ pCi/ STD DEV I ..... 
I 

I I 
I I I 

i 

I i 
I 

I 
I 
I 
I 

I 
I 
: 

I I I 

I - H I 
I 

I 
I 

·-

I I 
I 

I I 

I 

l6 MAR 93 I ~ I 

• I • • I 



MATRIX SPIKE SUMMARY 
ALPHA ISOTOPIC ANALYSES 

PREPAREDBY: ------------------------------ EG&:G MOUND PROJECT 

DATE: ------------------------------------- OPERABUi UNrr: 

LABORATORY BATCH # ----------------------- COLLECTION DATES: 

LABORATORY NAME/LOCATION:-----------------
QC Limits: +/- 3 SD o( Known Value 

LABORATORY MOUND TIIORIUM AMERICIUM 
SAMPLE SAMPLE AMTADDED AMTFOUND DIFFERENCE COMMENT AMTADDED AMTFOUND DIFFERENCE 

ID ID pCi/ pCi/ STD DEV pCi/ i>CU STD DEV 

--

ALPIIA-Sa 

COMMENT 



AI~PIIA-6 

1 
! YIELD SUMMARY ; 

I ALPHA ISOTOPIC ANALYSES I 

I 

I 
I 

PREPAIU!D BY: MOUND PROJECT 
i 

DATE: I OPERABLE UNrr NO.: 
I ' 

LABORATORY BATCH # I COI.I.ECflON DA"fl~s): I 

' I 
I 

LABORATORY NAME/LOCATION: 
I QC Umits: % 

I 
LABORATORY MOUND PLUTONIUM URANIUM TIIORIUM AMERICIUM I 

SAMPLE ID SAMPiE ID YIELD COMMENT YIELD COMMENT YIELD COMMENT YIELD COMMENT 
! ! I 

' 

I 

I I ············-
'. 

I 

l I 
I 

I 

h I 

I 
I 
I 

I ! 
I 

I 
I 

I ........................ 

I 
I I 

........................... 
., 

I 
I 

I 

I 
I I 

I 
I 

26WAR 9' ---------!----------------
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REPLICATES SUMMARY 
ALPHA ISOTOPIC ANALYSES 

PREPAREDBY: ------------------------------- EG&G MOUND PROJECT 

DATE: -------------------------------------- OPERABLE UNIT: 

LA BORA TORY BATCH # ------------------------- COLI.ECTION DATES: ------- --·----------------

lABORATORY NAME/LOCATION:-----------------
QC Umits: +/- 4 SD of Normalized Range 

--
LABORATORY MOUND PUHONIUM URANIUM 

SAMPLE SAMPLE ORG RESULT REP RESULT DIFFERENCE COMMENT ORG RESULT REP RESULT DIFFERENCE COMMENT 
ID ID pCi/ pCi/ STD DEY pCi/ _____j>Ci/ STD DEY 

------



I 

: ALPIIA-7a 

I REPLICATES SUMMARY 
i 
I ALPHA ISOTOPIC ANALYSES 
I 
I 
I 
i 

PREPARim BY: : EG&:G MOUNI) PROJHC'f 
I 
I 

DATE: I OPERAJU.E UNIT: 
i 

LABORATORY BATCH # 
I 

COI.I.ECTION J)ATES: I 

I.ABORATOR Y NAME/LOCATION: 
QC Limits: +/- 4 SJ) of Normalized Range 

-
lABORATORY MOUND l TIIORIUM _ ~-····· AMERICIUM I 

OR9 RESULT 
---· 

DIFFERENCE I COMMENT SAMPLE SAMPLE REP RESULT DIFI .. ERENCE COMMENT ORG RESULT REP RESUI.T 

ID If) ; pCi/ pCi/ ----- STD DEV pCi! -------- pCi/ STDDIW I 
I 

i ··········-···· 

I .. ------------~ 

I 
I 
I 

I I 
I 

I I 
I 

------~ 

I I 
I I I 

---
i I 
I 

~ -

I 

I 
I 

I 
I 
I 

I 
I 
I 

I 
26111AR 93 I 
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• HOLDING TIME SUMMARY 
DIOXIN/FURAN COMPOUNDS 

SW8290 

PREPARED BY: __________________________ __ 

DATE: ________________________________ __ MOUND PROJECf 

LABORA1URY BATCH # ------------------------------- OPERABLE UNIT NO.: ----------

LADORA 1URY NAMB'LOCATION: ------------------------ COu.ECTION DATE(a): --------------

LABORATORY MOUND DATB DATB DATE NUMBER OF DAYS 
SAMPLEID SAMPLE ID COu.ECTBD E.XTRACll!D ANALYZED PAST HOLDING TIME" 

• 30 DAYS EXl'RACTION/45 DAYS ANALYSIS FROM DATE OF COLLECTION. 

OF-t 



• 
INTERNAL STANDARD RECOVERY OUTLIERS 

DIOXIN/FURAN COMPOUNDS 
SW8290 · 

PREPARED BY: ____________________ __ MOUND PROJECT 

DF-2 

DATE: __________________________ ___ 
OPERABLE UNIT NO.:-------

----- ~-·~----~ ------------------

• 

• 
......... 

lABORATORY BATCH #: -----------------------

IABORATORYNAM~OCATION: ________________ __ 

ANALYTE 

"C.,-2378-TCDD 

"C., -2378-TCDF 

"C.,-12378-PECDD 

"C., -12378- PECDF 

"C,
1
-123678-HXCDD 

"C., -123478-HXCDF 

"C., -1234678- HPCDD 

"C., -1234678- HPCDF 

"C.,-OCDD 

SAMPLE 

ID 

I 

QCUMITS 

40-13.5$ 

SAMPLE 

ID 

COll.EcnON DATE(•): ------

SAMPLE SAMPLE SAMPLE 

ID ID ID 



MATRIX SPIKE RECOVERY OUTLIERS 
DIOXIN/FURAN COMPOUNDS 

SW8290 

PREPARED BY: ____________________ __ MOUND PROJECT 

DATE: __________________________ ___ 
OPERABLE UNIT NO.:-----

lABORATORY BATCH#:------------------------

lABORATORY NAMFJLOCATION: -------------------

ANALYSIS 

2378-TCDD 

2378-TCDF 

12378- PECDD 

12378- PECDF 

23478-PECDF 

123478- HXCDD 

123678-HXCDD 

123789- HXCDD 

123478- HXCDF 

123678-HXCDF 

123789-HXCDF 

234678-HXCDF 

1234678- HPCDD 

1234678- HPCDF 

1234789- HPCDF 

OCDD 

OCDF 

SAMPLEID 

I 

I 

I 

I 

QC LIMITS: RECOVERY CRPD) 
60-14891> (SO%) 

SAMPLEID SAMPLEID 

COlLEcnON DATE(a): -----

SAMPLEID SAMPLE 1D 

DF-3 

• 

• 



• 

• 

BLANK DATA SUMMARY TABLE 
DIOXIN/FURAN COMPOUNDS 

SW8290 

LABORATORY BATCH #: ----------- MOUND PROJECT 

LABORATORY NAMF.ILOCATION: -------- OPERABLE UNIT NO.:--------

COu.ECI10N DATE(1): -------

METI:IOD EQUIPMENT ACI10N 

DP-4 

·-----f=::::!~~~!!=~=:::!B!!I:...ANK~-~~I!!D!_:· :=:j=:=:!B!!LANK~· ~~I!!D~::..:j:.=..::==:::::!LE~VE~· ~L~· =-====1--- -· 

REVIEWER INI'JlALS:. ______ _ 

DATE:. _____ _ 



• 
PREPARED BY: --------

DA~------------------

. CALIBRAA>N OUTLIERS 
DIOXIN/FUYAN COMPOUNDS 

SW8290 

LABORATORY BATCH#:-------------

LABORATORY NAMFJLOCATION: --------

INSTRUMENT#:----

• 
INITIAL 

IOH&Ano I DAl'PJT[)(E: DA l'PJT[)(E: 
ANALYTE LIMJ'n 10M llAnO SH<U ltJlP IUD IOM&Ano 

2311-TCDD 0.65-0.89 
i 2311-TCDF 0.6S-0.89 
1137&-PBmD 1.32-1.78 

I 1237&-PBmF 1.32-1.78 --
2347&-I'BmP 1.32-1.78 
12S471-BX<DD I.OS-1.43 
123611-BX<DD t.OS 1.43 
1131119-IIX<DD I.OS-1.43 
123411-BX<DF 1.0S-1.43 
123611-BXmP I 1.05-1.43 
1231119-BXmP I l.OS-1.43 
ZM611-BXCDP l.OS-1.43 
123467&-BPa>D 0.88-1.20 
123467&-m<DF 0.88-1.20 
1234719-ma>P 0.88-1.20 
OCDD 0.76-1.02 
OCDP 0.76-1.02 
Uc,,-2311-TCDD 0.65-0.89 
1'c,.-:D11 1"CDP 0.6S-0.89 
15c,,-t2318-I'BCDD 1.32-1.78 
llc ... -t237&-I'ECDF 1.32-1.78 
Uc,.,-123671-BXCDD 0.43-0.59 
13c,.,-t23471-BXPCP 0.43-0.S9 
Uc,2-123467&-BPCDD 0.37-0.SI 

II'c ... -1234678-BI'a>F 0.37-0.St 
nc, .. -OCDD 0.76-1.02 

AFFECfED SAMPLES: 

(CLIENTID) 

• OC I:.IIiUD: +I- 20'!1. POll UNIJI.BELI!D, +I-'" PO& LABI!U!D. 

• 
MOUND PROJECf 

OPERABLE UNIT NO.:----

COll.ECllON DATE(a): -----

COLUMN: _________ _ 

OONTINUINO 
DA'1WI'DIB:: 

llD IUD 10M llAno &aP ltliD 

RBVIEWER INI'OALS: --------

DATE: _________ _ 

DF-S 



I 
I 
I 

GAMMA-I 

I HOLDING: TIMES SUMMARY 

I 
GAMMA ANALYSES 

I 

PREPARED BY: l EG&:G MOUND PROJECT 
I 

I 
DATE: I OPERABLE UNIT: 

I 

LABORATORY BATCH II 
I 
I COLLECTION DATES: 

I 
LABORATORY NAME/LOCATION: 

I 

QC LIMITS: NONE. 

I . 
-- -

LABORATORY MOUND SAMPLE 1D SAMPLE COUNT DAYS COMMENTS 

I SAMPLE ID I DATE DATE 

I I 
I 

I 

I 

I 

I 

I 

I 

I I 

I I 

I I 
I 

I I 

I I 

I I 

26 MAR 93 I I 
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CHECK SOURCE SUMMARY 
GAMMA ANALYSES 

PREPARED BY: ---------------- EG&G MOUND PROJECT 

DATE: ------------------- OPERABLE UNIT: 

I.AHORATORY BATCH# ________ ____:__ __ _ COI.I.ECTION DATES: 

lABORATORY NAMEII.OCATION: --------- QC LIMITS: -tl- J Sl> FROM MEAN VALUE 

------------- ·----------- ·-
lABORATORY MOUND SAMPLE Jl) SAMPLE RESULT COMMENTS 

1-----"='S'--'A"'-M'-"P...::L:.::E:....:I~D'----I------------ _________________ 1 __ C--_O::o_U::::..:..:.N.!:..!>_A_T_E_, --t---- ___ _ 

1--------· -----··-··-··--··-· ---·--·--------/---------- ------ -------

---------- -----·-- -·--···--·--·------------ --------· -----------·-···· 

GAMMA-2 

1------·- -------·----·-··- ·-------r-------·j-------·------ ----·- ----·······----··-------·-----------·-

1-------~--------------------------·- -------- .---------- .. - -- ------·-- ------ ---·-··----·· --- .-------·-··----

--------ie-------- --·- ---·----·------------- ------------ -----------

1----------- ---------- ---·-···-··---- ·--------

1------- --------------------------- -------·---· -·--------- -· 

--------1------------------·----·---- ·--------- ----------··· 

1--------+------------------+--------ll------------· ··-· ---- ---------------

1---------l----·--·--------------j-------- -----------

f-------f---------------·------·--1----------- ------------ ·-·· . 

L_ ______ j__ _______________________________________ ~------·-··------



I 
GAMMA-3 I 

I 

I BACKGROUND SUMMARY 

I 
GAMMA ANALYSES 

I 

PREPARED BY: I EG&cG MOUND PRQJECT 

I 
DATE: I OPERABLE UNIT: 

I 

LABORATORY BATCH# I COLLECTION DATES: 
' 
I 

LABORATORY NAME/LOCATION: QC LIMITS: COUNTED WITHIN ONE WEEK OF SAMPLE 
I NO PEAKS IDENTIFIED WITH +/- 20% ERROR 

I 
LABORATORY MOUND SAMPLE ID SAMPLE BACKGROUND COMMENTS 

I SAMPLE ID I COUNT DATE COUNT DATE 
' 

I I 

I I 

l I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

26 MAR 93 I 
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REPLICATES SUMMARY 
GAMMA ANALYSES 

PREPAREDBY: ------------------------------ EG&G MOUND PROJECT 

DATE: ----------------------------------- OPERABLE UNIT: 

LABORATORY BATCH # ----------------------- COLLECTION DATES: 

GAMMA-4 

LABORATORY NAME/LOCATION:----------------- QC LIMn·s: +/- 4 SD OF NORMAUZED RANGE 

LABORATORY MOUND SAMPLE 1D ORIG RESULT REP RESULT DIFF COMMENTS 
SAMPLE ID pCi/ pCi/ STD DEV 

--

-



I 

HOLDING TIMES SUMMARY 
STRONTIUM-90 ANALYSES 

PREPAREDBY: ------~--------------------- EG&G MOUND PROJECT 

DATE: ----------------..,--------------------- OPERABLE UNIT: 

STRONTIUM-I 

LABORATORY BATCH # --'---------------------- COLLECTION DATES: ---------------------

LABORATORY NAMEILOCATION: 
I -----------------

QC LIMITS: NONE. 

26 MAR 93 

LABORATORY 
SAMPl.E ID 

• 

1 

MPUND SAMPl.E ID 

i 

----------- --------------·-- -------------
SAMPLE 

DATE 

• 

COUNT 
DATE 

DAYS 
----------------~ 

COMMENTS I 

• 



CHECK SOURCE SUMMARY 
STRONTIUM-90 ANALYSES 

PREPAREDBY: ----------------------------- EGAG MOUND PROJECT 

DATE: ----------------------------------- OPERABLE UNIT: 

LABORATORY BATCH# ______________________ _ COLLECTION DATES: 

LABORATORY NAME/LOCATION: ________ _ QC LIMITS: +/- J SD FROM MEAN VALUE 

LABORATORY MOUND SAMPLE ID COUNT DATE RESULT COMMENTS 
SAMPLE ID 

-- -----

--

STRONTIUM-2 



STRONTIUM-3 

BACKGROUND SUMMARY 
STRONTIUM-90 ANALYSES 

PREPAREDBY: ------~--------------------- F.GkG MOUND PROJECT 

DATE: --------------;-, ------------------- OPERABLE UNIT: 

1 
U\BORATORY BATCH # __ ,,_____ ________ _ 

I 

COLLECTION DATES: ____________________ __ 

I 
LABORATORY NAME/LOCATION· QC UMffS: +/- 3 SD I'ROM MEAN VALUE 

----~~--------------------,-----------~----------------.---------------------------~--~ 
MOl UND SAMPLE ID SAMPLE BACKGROUND COMMENTS I LABORATORY 

SAMPLE ID COUNT DATE COUNT DATE 

I I 
1

1 I 
~-~-1 I 
f---------------1--------'-----------·----- ----- -------------+------------·- -----------------·-----·-·---------:---

1 I -------------+--------------·--- -------·------------- -------:---

1 I 

I I 

I I 

I I 
I I 

I I 

--·---------t-~~~- -·· -_----__ ···_ ·_···--+------· _----____ ---+ ______ -_·--·_---·· ___ --···-_-·_. -········· -~-··~··· .. - ~ ..... f-

1 I 

26 NAR 93 I I 
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YIELD SUMMARY 
STRONTIUM-90 ANALYSES 

PREPAREDBY: ------------------------------ EG.lG MOUND PROJECT 

DATE: OPERABLE UNIT: 

LADORA TORY BATCH # ------------------------ COLLECTION DATES: 

LABORATORY NAME/I.OCATION: ----------------- QC LIMITS: __ % (Sr) __ % (Y) 

LABORATORY MOUND SAMPLE ID STRONTIUM YITRIUM 
SAMPLE ID YIELD CMT YIELD CMT 

• STRONTIUM-4 

GENERAl. COMMENTS 

---------



MATRIX SPIKE SUMMARY 
STRONTIUM-90 ANALYSES 

PREPAREDBY: --------~-------------------- EGclG MOUND PROJECT 

DATE: ---------------;----------------------- OPERABLE UNff: 

STRONTIUM-S 

LABORATORY BATCH # --:------------------------
1 

COLLECTION DATES: __________ _ 

I 
I..ABORATORY NAME/LOCA~ION: -----------------

1 

QC LIMITS: +/- J SD OF KNOWN VAI.UI~ 

I o---------------T---------------- -·----·- -·-------------c---1 
LABORATORY MOUND SAMPLE ID AMOUNT ADDED AMOUNT FOUND DJFF COMMENTS 

i 
f---S=A~M~P=LE~ID~-t----~'-----------------------·~pC~ii/ ______ ,_ ____ ~pC~ii/ ______ ,_~S~T=D~D~E~V~-I-----------------7-~ 

26 MAR 9] 
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REPLICATES SUMMARY 
STRONTIUM-90 ANALYSES 

PREPAREDDY: ------------------------------ EG&:G MOUND PROJECT 

DATE: ----------------------------------- OPERABLE UNIT: 

LADORATOR Y DATCII # ------------------------ COLIJ~CTION DATES: 

LABORATORY NAME/LOCATION:----------------- QC LIMITS: +/- 4 SD OF NORMAUZED RANGE 

LABORATORY MOUND SAMPLE ID ORIG RESULT REP RESULT DIFF COMMENTS 

SAMPLE ID pCjf pCi/ STD DEV 

-



HOLDING TIMES SUMMARY 
TRITIUM ANALYSES 

PREPAREDBY: -------+---------------------

DATE: ----------------'--------------------

l.ABORATOR Y BATCII # ---+---------------------
I 

LABORATORY NAME/LOCATION:---------
1 

I 
I 

l.ABORATOR Y M'OUND SAMPLE 1D 

SAMPLE ID I 

EG.t:G MOUND PROJECT 

OPERABLE UNfl': 

COLU!CTION DATES: 

QC LIMITS: NONE. 

SAMPLE COUNT DAYS 

DATE DATE 

TRITIUM-11 

COMMENTS 

~------+-~-----------~-------~------------------+----------~1~ 
I 

f------------r----~-----------------t------------~--------------r--------------------------1~-l 

~---~~---~-----~~---~----~-------L 
I 

~---~-------~---~-------~~--------~1--~ 
I 

I ~-----------+-----~----------------r----------~-----------------------------~-

1 

26 MAR 93 

I • • • 



CHECK SOURCE SUMMARY 
TRITIUM ANALYSES 

PREPAREDBY: ------------------------------ EG.t;G MOUND PROJECT 

DATE: ----------------------------------- OPERABLE UNIT: 

LABORATORY BATCH # ----------------------- COLLECT! ON DATES: ----------------------

LABORATORY NAME/LOCATION: ----------------- OC LIMITS: +/- 3 SD FROM MEAN VALUE 

LABORATORY MOUND SAMPLE 1D COUNT DATE RESULT COMMENTS 
SAMPLE ID -

-·- f----- ·-

TRITIUM-2 

---



BACKGROUND SUMMARY 
TRITIUM ANALYSES 

PREPAREDBY: ------~--------------------- EG.t.G MOUND PROJECT 

DATE: --------------~-------------------- OPERABLE UNff: 

I 
LABORATORY BATCII # --''----------------------- COLLECllON DATES: 

1 

LABORATORY NAME/LOCA,TION· QC LIMITS: +/- 3 SD I'ROM MEAN VALUE 

TRITIUM-LJ 

,-----------------~~----·------------------------------~---------------
MOl UND SAMPLE ID SAMPLE BACKGROUND COMMENTS I LABORATORY 

SAMPLE ID COUNT DATE COUNT DATE 

I I 

~--~~~-----~---~----~---------L 
~--~--r-~~-----------~------~---------r---------------------L-

1 I 

I I 

~--~~\ -------~--~--~--------------L 
I I 
I I 
I I 

~~--~~-----~---~-------t---------~~---
1 

26 MAR 93 

• • • 



METHOD S~IKE SUMMARY 
TRITIUM ANALYSES 

PREPAREDBY: ------------------------------ EG.t.G MOUND PROJECT 

DATE: OPERABLE UNIT: 

LABORATORY BATCH # ------------------------ COLLECTION DATES: 

LABORATORY NAMEILOCATION: ----------------- QC LIMITS: +1- 3 SD OF KNOWN VALUE 

-
LABORATORY MOUND SAMPLE ID AMOUNT ADDED AMOUNT FOUND DIFF 

SAMPLE ID pCil pCil STD DEV 

·---

--· 

--------· 

TRITIUM-4 

COMMENTS 



MATRIX SPIKE SUMMARY 
TRITIUM ANALYSES 

PREPAREDBY: -------+--------------------

DATE: ----------------+~-----------------

LABORATORY BATCH#----!,--------------------

LABORATORY NAME/LOC~TION: 

EG.t.G MOUND PROJECT 

OPERABLE UNIT: 

COLLECTION DATES: 

QC LIMITS: +/- J SD OF KNOWN VALUE 

TRITJUMLS 

1--
----r---------------,--------------~-------~,-----------------~----

MIOUND SAMPLE ID AMOUNT ADDED AMOUNT FOUND DIFF COMMENTS I LABORATORY 

SAMPLE ID pCi/ pCi/ STD DEV 

I I 

~--~~---- I 

1----i-----------+--l_____ --· ----------------'1 __ _ 
I I 
II I 

~----------~----~------------

~---~~'---- I 

~~~~-----~ I 
I I 

~--~~----~----~--~~---------!1-
1 I 

I I ·- -----1 --------------_----------+1-------------t---·-__ ---_------_--_---- -------------- ----· _________________________ l __ _ 
~~ I I 

26 MAR 93 I I 

• • • 



TRITIUM-6 

REPLICATES SUMMARY 
TRITIUM ANALYSES 

PREPAREDBY: ----------------------------- EG.t.G MOUND PROJECT 

DATE: ---------------------------------- OPERABLE UNIT: 

LABORATORY BATCH # ----------------------- COLLECTION DATES: ------------------

LABORATORY NAME/LOCATION:--------------- QC LIMITS: +/- 4 SO OF NORMALIZED RANGE 

LABORATORY MOUND SAMPLE II> ORIG RESULT REP RESULT DIFF COMMENTS 
SAMPLE 10 pCi/ pCiJ STD DEV 

'" 



I 
I 

I 
IN-1 

HOLDING TIME SUMMARY 
I 

INORGANIC COMPOUNDS I 
' 
I CLP SOW - ILMOLO 
I 
I 
I 

PREPARED BY: I, 

I 

DATI!: MOUND PROJI!CT 

LABORATORY BATCH# ' OPERABLE UNIT NO.: 
I 
I 

LABORATORY NAMFJLO~TION: COLLECTION DATE(a): 
I 
I . 

LABOJlATORY I WOUND DATB DATB NUWBBiOPDAYI 
I I 

SAIIIPLEID SAID'LEID OOLL.l!C11!D ANALYZED PASTDOLDINOTDIB 
I 

I I 
I 

I I -

I I 
I 

I I 

I 
I 

I I 
I 

I 
j 

i 
I 

I I 
I 

I 
I ! 

I I 
j 

I :, 

I 
I 
I 

I 
I I 

I 

I 
I 
i 
! 

I • • 1 
! 
: • 



LABORATORY QC DATA SUMMARY TABLE 
INORGANIC COMPOUNDS 

CLP SOW - ILMOl.O 
PREPARED BY: __________ _ MOUND PROJECf 

DATE: _________________ _ 
OPERABLE UNIT NO.:-----

LABORATORYBATCH#: ____________________ _ 
COILEcnON DATE(a): ---

LABORATORYNAMWLOCATION: ______________ __ 

LCS MATRIX:----------------------------

u:s u:s I ICP SEIWU. DILl1JJOft 

ANALYTE > +1- :zoow, > +1- :zoow, > tOW.D OUALIPICADON 

AI..l1KINUK 

AH"IDIOMY 

• A&SI!NIC 

BAillUll 

IIIDI.'YLlltTif 

CA.IliOU'M I 
I CAI.Cl11Jo1 

CBilOIIIUM 

COBALT 

COI'I'l!JI. 

N 

LEAD 

I KAGNESilJlll 

WAMOANl!S2 

YJ!IlCU'IlY i 

NICKI!L 
I 

• 

I'OTA.SSIUII I 
SELI!Nlt1M 

sn.VEa ' 

SOOHllll . 
; 

'1"BALLR11oo 

VANADilllll 

ZINC 

U'I'BlUK I 
BISIR1TB 

WOYLBDENl.llol 

TIN 

I CY.ANlll£ 

AJ'Pl.D!S TO SAIUU!S: 

(CUl!MTID) 

I I I I 

REVIEWER INITALS: ________ _ 

DATE: ________ _ 

IN-2 

• 

I 

• 

• 



• 
MATRIX SPIKE RECOVERY DATA SUMMARY TABLE 

INORGANIC COMPOUNDS 
CLP SOW - ILMOLO 

PREPARED BY: ____________ __ MOUND PROJECT 

DATE: __________________ __ 
OPERABLE UNIT NO.:------

LABORATORYBATCH#: ____________________ __ 
COLI..EcnON DATE(s): ----

LABORATORYNAM~OCATION: ______________ __ 

IN-3 

-----l~r===~~~========~ .. ~-O~U~HD~==~===M70=-u=HD~=====-=M=o=u=HD=-=======-~M~O~U=HD~~~~-.. =o~U~ND=--~-~'-

• 

• 

AHALYTE 

AllSENIC 

I CIDlOKIUM 

COBALT 

COI'ft!JI. 

illlON 

.NICD!L 

iPOTASmJK 

lsu.VEJt 

j V ANAIJIUii 

ZINC 

I 
IIISiti11J'B 

IIIOL YBDI!:NUIIII 

ICYANJJJE 

QC LIMITS 
7S-12S% 

SAMPLE ID SAMPLE ID SAMPLE ID SAMPLE ID SAMPLE JD 

I 

I 

RBVIEWER INITALS: ______ _ 

DATE: _____ _ 



BlANK OUTLIERS 
INORGANIC COMPOUNDS 

CLP SOW - ILMOl.O 
PREPARED BY: _____________ _ MOUND PROJECT 

DATE: ___________________ __ 
OPERABLE UNIT NO.:-------

LABORATORY BATCH#:------------- COlLECTION DATE(s): -------

LABORATORY NAMFJLOCATION: -----------

PREPARATION BJ..ANK MATRIX (SOIUWATER): -------

PREPARATION BJ..ANK CONCENTRATION UNITS (UGJL OR MG/KG): ___ __ 

EQUIP PREP INITCAL MAX ACTION 
BLANK BLANK BLANK CCBI CCB2 CCB3 CONE LEVEL 

ANALYTE 

AU1KINUK 

NriDIONY 

ARSENIC 

BAilJU)I 

IIBJlYLUUK 

CAillm1M 

CALCIUM 

CID.OMIUII 

COBALT 

CO ~'~"~!a 

DI.ON 

LI!AD 

MAGNESIUiol 

MANGANESE 

loiBilCUKY 

Nlati!L 

POTASSIUM 

SI!I.I!NIUK 

SU.YEJl 

SODIUM 

11lAillUII 

VANADIUK 

ZINC 

U1JIIUM 

IIISKUI'II 

MOLYBDI!NUK 

11N I 
CYANIDE 

ASSOCJAlED SAIUU!S (CUEHI' ID): 

I 

I 

REVIEWER INITIALS:---------

IN-4 

DATE: ___________ __ 



• 

.I 
I 

CALffiRATION OUTLffiRS 
INORGANIC COMPOUNDS 

CLP SOW - ILM 01.0 

PREPARED BY:-------- MOUND PROJECf 

IN-.5 

DATE: ___________ _ 
OPER.ABLB UNIT NO.:------

LABORATORY BATCH #: ------------ COLLBcnON DATE(a): --------

LABORATORY NAMPJLOCATION: --------------

-~INITIALCAUBRA110N-SOURCE:=::.:::.:=.::.:::.:===.:==-=:..==::-------··-- ------·· - ------

CONTINUING CAUBRATION SOURCE: ______ _ 

I CIWBilA1101'f \IEIUFICA'JlOM CXJIII'I1NtlDfO CALI.BilA'I10N VEJUI'ICA'J10N I 
ANALYTE I TJllll! I'OUH1) .. lil(l) TJlUB POUND .. lil(l) FOUND .. lil(l) .. 
ALVIIINUiol 

AN'lDIIOHY 

AllSEHIC l 
BAJUU)l 

JIEJlYU.WM 

CADMil1K 

CALCIUII 

CBJI.OIIIIUII 

COBALT 

CORI!K 

Ill ON H LEAD 

MAGtiBSID)( 

MANOANI!SE I 
MEilctJaY 

MCQ!L 

I'OTASSIUII I 

$Pl.I!HIUiol ! 

SILVEil 

SODI'UIII 

TIIALLIUIII 

VA!IIADIUV I 

~ I 

MOL YBIJENUM 

i 'J1H 

I CYA!IIlDB 

ASSCX:IATI!D s.uaLI!S: 

(a.D!NTID) 

REVIEWER INI11ALS: 
( t) OOHI'IlOL l.IIU'r.l: IIEII.WilT ID-120: OTBEII.IoiETALS 90-llct (.''Y ANIJlB IS-II S 

DATE: ______ _ 



IN-6 

DUPLICATE SAMPLE (REPLICATE) DATA SUMMARY TABLE 
INORGANIC COMPOUNDS • CLP SOW - ILMOl.O 

PREPARED BY: 

DATE: MOUND PROJECT 

LABORATORY BATCH#: OPERABLE UNIT NO.: 

LAB ORA TORY NAMFJLOCA 110N: COLLEcnON DATE(a): 

QCUM~ 

IF RESULT> SX CRDL, mEN +/- 20$ RPD 
IF RESULT< SX CRDL, TIIEN +/- CRDL 

MOUND MOOHD MOUND 

CJlDL CJlDL SAMPU!ID SAMPU!ID SAIUU!ID RPD OUALII'ICA'110N 

ANALYTE WA"IEil son. 

ALUIONUII 20 4 

AN'IlMONY 10 2 

AllSI!NJC 10 2 

IIAJIJUM 200 40 

JEaYIUUM 1 0.2 

CADIIIUM 5 1 

CALCIUII 5000 1000 

CllllOIIIIUM 10 2 

COBALT 50 10 

corrmr. 25 5 

IJlDI( 100 20 

LEAD 3 0.6 

MAGNESIUM 5000 1000 

MANGANESE 15 3 

MEilCUKY 0.2 0.1 

NICIIJ!L 40 8 

I'Ul'ASSIUM 5000 1000 

SI!U!NIUII 5 1 

SU.VBll 10 2 

SODIUM 5000 1000 

'I'IIALUUM 10 2 

VANADIUM 10 2 

ZINC 20 4 

U'I1IIUIII 100 10 

IIDMUJ1I 1.50 30 

MOLYBDI!NUM 20 2 

TIN 50 10 

CYANIDI! 10 2 

REVIEWER INITALS: 

DATE: 



• 
FIELD DUPLICATE DATA SUMMARY TABLE 

INORGANIC COMPOUNDS 
CLP SOW - ILMOl.O 

PREPARED BY: ______________ _ MOUND PROJEcr 

DATE: ____________________ _ 
OPERABLE. UNIT NO.: ----------

LABORATORY BATCH#: ____________________ __ COu.EcnON DATE(a): -------

----- --I:;ABORA TORY-NAMF./I.OCATION:-================--

• 

• 

QC UMITS 
WATER:+/- 2S'Jr, RPD 

ANALYTE 

Al.l1KINUiil 

AlnDIONY 

AllllmiiC 

BAiliUII 

IIHRYUmlol 

CADIOUII 

CALCUli 

CIIJI.OIIIIUIII 

COBALT 

COI'rml 

ntON 

LEAD 

lllAGMED11III 

MANGANESE 

YERCURY 

lflCID!L 

I'OTASSIUII 

SI!U!NIUII 

SU..VEil 

SOilltllil 

11IAillUiil 

VANADIUM 

ZINC 

Lri1IIUiil 

BISIIUI'II 

-MOL 'YBJliENUiil 

11M 

CYANJDI! 

MOUND MOUND MOUifD 

SAIUU!ID SAIUU!ID SAIUU!ID llft) OUALIPICADON 

REVIEWER INITALS: ____ _ 

DATE: ____ _ 

IN-7 



PREPARED BY: __________________________ __ 

DA~----------------------------------

LABORAToRY BATCH# 

HOLDING TIME SUMMARY 
PESTICIDE/PCB COMPOUNDS 

CLP SOW - OLM01.8 

MOUND PROJECT 

------------------------------- OPERABLE UNIT NO.: ________ _ 

LABORATORYNAMWLOCATION: ________________________ _ COLLECilON DATI!(s): ---------------

LABORATORY MOUHD DA11! DA11! DA11! truKIIBil OP DAYS 

SAMJ'LBD> IAMI'LBD> COUBCil!D EX"IllACTI!D ANALYZED r A5T BOU>IHO 'J1liiE 

PP-1 



,-----------------------~-------------------------------------------------------------------~-----------·-----

PREPARED BY: ________ ~-----------

DATE: ______________ ~-----------

SURROGATE RECOVERY OUTLIERS 
PESTICIDES/PCB COMPOUNDS 

CLP SOW - OLM01.8 

MOUND PROJECT 

OPERABLE UNIT NO.: ------7-----

LABORA1URY BATCII #: ----'--------------------- CO J...LEcnON DATE{ a): -------':-----

LABORA1URY NAMRILOCATI0N: ---------

1 SOIL QC LIMITS 
I 

nrrRACilLORO-M-XYWNE (TCIIX) (~I~) 

DECACIILOROBIPIIENYL (DCB) (60-ISOO.) 

LABORA1URY 
SAMPLE ID 

• 

I 
MOUND 
I 

SAMPLE ID 
SAMPLE 
MATRIX TCMX 

• 

WATER QC LIMIT'S 
TI!nlACIILORO-M-XY I.J!NI! (TCKX) (60-1 SOO.) 

DBCACIILOROBIPIIENY L (DCB) (60-1~) I 

DCD I 

• 

PP-2 



• • MATRIX SPIKE RECOVERY OUTLIERS 
PESTICIDE/PCB COMPOUNDS 

CLP SOW - OLM01.8 

PREPARED BY: ____________________ _ 

DATE: __________________________ __ 

LABORATORYBATCII#: ______________________ ___ 

LADORA lURY NAMP./LOCA TION: -----------------

SOIL QC LIMITS: RECOVERY (%RPD) 
UNDANE: 32-127% (50%) 
IIEPTACIILOR: 34-111% (31%) 
Al.DRIN: 42-1229& (43%) 
DIBl.DRIN: 36-146% (38%) 
ENDRIN: 30-147% (45%) 
4.4'-DDT: 25-160% (SO%) 

L\BORATORY WOUND 

SAWPLI!ID SAWPLI!ID 

OJWAR93 

SAWPLI! 

WATlUX LINDANH IIEJ'TAOILOR AlDRIN 

MOUND PROJECf 

OPI1RABLI1 UNIT NO.: -----------------

COLLEcnON DATE(s): ---------------

WATE~ LIMITS: RECOVERY (%RPD) 
LINDANE: 56-123% (15%) 
IIEPTACIILOR: 40-131% (20%) 
ALDRIN: 40-120% (22%) 
DIEI.DRIN: 52-126% (18%) 
ENDRIN: 56-121% (21%) 
4,4'-DDT: 38-127%(27%) 

DIEIDIUM I!NDIUH 4,4"-DDT 



• 

• 

• 

BLANK DATA SUMMARY TABLE 
PESTICIDE/PCB COMPOUNDS 

CLP SOW - OLM01.8 

PREPARED BY:--------- MOUND PROJECT 

DATE: ___________ __ OPERABLE UNIT NO.: ____ _ 

LABORATORY BATCH/CASE#:--------- cou.EcnoN DATE(a):. ____ _ 

--------------

LABORATORY NAME/LOCATION:-------

KETIIOD IMlrlllUKI!NT I!QmniEKr SUI.I'UK~ ACilON 

III..ANE m lllJUO: m lllJUO: m lllJUO: m LI!VEL 

ANALYTE 
AU'IIA-BIIC 

Birr A-BIIC 

DELTA-BIIC 

~-BIIC(L 

REPTACLOR 

ALDRIN 

REPTACLOR EPOXIDH 

I!NDOSUU'AN I 

llii!U)RJN 

4,4"-DDH 

I!NDRIN 

I!NDOSUU'AN D 

4,4"-DDD 

I!NDOSUU'AN SUU'ATE 

4,4"-0171' 

loiETIIOXYa.DR 

I!NDRIN JtRJUNI! 

I!NDRIN ALDHIIYDE 

AU'IIA-CDLORDANE 

GAKKA-CDLORDANE 

"JUXAPIIENE 

AROCLOR 1016 

AROCLOR 1221 

AROCLOR 1ll:Z 

AROCLOR 1l4:Z 

AROCLOR 1141 

AROCLOR1U4 

AROCLOR 1260 

DlBUJ'YLCIILOili!NDATE 

TlrrRACIILORO-M-XYLI!NE 

APPUES TO SAMPLES (CLIENT ID): 

REVIEWER INmALS: _________ _ 

DATE: _________ _ 

PP-4 



PP-5 

CALffiRATION OUTLERS 
PESTICIDE/PCB COMPOUNDS 

CLP SOW - OLM01.8 • 
PREPARED BY: MOUND PROJECT 

DAlE: OPERABLE UNIT NO.: 

LABORATORY BATCH/CASE #: COI..LECI10N DATE(a): 

LABORATORY NAMFJLOCATION: 

I INSTRUMENT#: 
I COLUMN TYPE: INIT. CAL CONT. CAL CONT. CAL 
DA"l!!f liM~: 

AVG.CI' RSD> :ZOO. • Cl' RI'D>2:5~ . Cl' RPD :>_2:5~ • 
.... -. ,,.. 

-........ ~._ .... ,.. 
[.Oil 

IALDJUN 
""D 

, ....... 1 

'.-.....n~rnr 

.o .r .• nna • I!HDJUN 

........ o 

14,4"-DDD 

r ., ... ., '""" ., ... ...., 

14,4"-DDr 

,..,.. 

I!HDRIN IO!IUNE 

I!HDJUNAL~"' 

.... _ 

~ 

ARnrt na. 1016 

·D~ .1221 

ARtv"' llR. l2l2 

AROCIIlR 1242 

Alrnrt lUI' t Z,U 

ARtv"' lllr 12:54 

''"""""'""•1260 

.... ,..., 
"!Er"·',_,· '1'.LI!NE I 

ASSOCIATED SAMPLES: 

(CLIENTID) 

• REVIEWER INITIALS: 

• TID!liE PLAGS SHOVU) JIB AI'PUEDTO TBE AHAL Yl1!S ON TBE SAIIIU! DI\TA SIII!Hn. DAlE: 

I cniiAil93 



PP-6 

GC/ECD INSTRUMENT PERFORMANCE CHECK OUTLIERS 

• PESTICIDE/PCB COMPOUNDS 
CLP SOW - OLM01.8 

PREPARED BY: MOUND PROJECT 

DATE: OPERABLE UNIT NO.: 

LABORATORY BATCH/CASE#: COll.ECilON DATE(s): 
---~-·------

LABORATORY NAME/LOCATION: 

INSTRUMENT#: llT WINDOW ANALYIE CONCI!Nni.ATION llESOLUilON 

COLUMN TYPE: 
DATEmME: llT PKOK TO TllUE CALC 11oRPD <10011o 

ANALYTE 

ALPHA-me I 
BKI"A-BDC 

GAKKIIA-BDC n_ ..... 
ENDRIN 

4.4'-DDT 

Jo1E1110XYO.Oil 

TCioiX 

DBC 

I 
I • 

4,4'-DDT BREAKDOWN> 20%: % 

ENDRIN BREAKDOWN > 20%: % 

COMBINED BREAKDOWN > 30%: % 

RESOLUTION CHECK MIXTURE 

iDATEmME: llESOUTnON APPUES TO SAMPLES (CLIENT ID): 
INSTRUMENT#: 
COLUMN TYPE: <1!011o 

ANALYTE 
I!NDOSULI'AN I I 
DIELDRIN 

4.4'-DDI! 

I!NDOSULI'AN SULFATI! 

WETUOXYO.Oil 

EHDIUN JtEYTONE 

I GAKKA-CIILOR.DANE 

• REVIEWER INITIALS: 

DATE: 

03KAR.~ 



FIELD DUPLICATE DATA SUMMARY TABLE 
PESTICIDE/PCB COMPOUNDS 

CLP SOW - OLM01.8 

PREPARED BY:------- MOUND PROJECT 

DATE: ____________________ _ OPERABLE UNIT NO.:. _____ _ 

LABORATORY BATCH/CASE#:---------- COUEcnON DATE(s): ____ _ 

LABORATORY NAMFJLOCATION: -------------- QCUMITS 
WATER= :S 35'3£, RPD 

MOUND MOUND MOUND MOUND 

• 
SAMPU!JD SAMPLEJD SAMPLEID SAMPLEID 

ANALYTE 

ALI'IIA-BIIC 

I BIITA-BHC 

DI!LTA-BIIC 

XIDE 

EH'DOSULI'AH I 

DD!LDIIUN 

<1,4"-DD!B 

EHDIIUN 

EH'DOSULI'AH U I 

4,4"-DDD 

EH'DOSULI'AH SULFATE I 
4,4"-DDr 

u:m:uoxvc:r..oa 
i EHDIIUN ltl!TOME 

E:NDIIUN AI..Ili!BYDI! 

AL.PllA-CULOilDANI! 

GAIO(A-CIJLORDAHI! 

TOXAmENI! 

AKOC1DRIOI6 

AKOCLORI:Z:U 

AKOCI.DRI:Z:S% 

I AaOCLOR 12411 

I AKOCLOI!.IU4 

I AKOCLOI!.l2110 I 
I DIBl1J"YLCCU.DRENDATE 

1'E'1'It.ACBLORO-M-X'YLI!HB 

REVIEWER INITIALS: _________ _ 

DATE: ________ _ 

PP-7 



• PESTICIDE GPC CALmRATION CHECK OUTLIERS 
PESTICIDE/PCB COMPOUNDS 

CLP SOW - OLM01.8 

PREPARED BY:------- MOUND PROJEcr 

DATE: _________ _ OPERABLE UNIT NO.: ___ _ 

PP-8 

~~---~L.ABORATORY.BATCH/CASE-#:----------coi±ECilON-DATE(a):--------------

• 

LABORATORY NAMPJLOCATION: ------- QCUMITS 

80- 120" 

GPCCOLUMN: 
------------

CALIBRATION DATE: -------------
GCCOLUMN 1: 

-------------
GCCOLUMN2: ------------

ANALYTE PERCENT RECOVERY 

gamma-BHC 

Heptaclor 

Aldrio 

Dieldrio 

Eodrio 

4,4'-DDT 

APPLIES TO SAMPLES (CUENT ID): 

REVIEWER INITIALS: _______ _ 

DATE: _______ _ 



PESTICIDE FLORISIL CARTRIDGE CHECK OU1LIERS 
PESTICIDE/PCB COMPOUNDS 

CLP SOW - OLM01.8 

PREPARED BY: ____________ __ 

DATE: ____________________ _ 

LABORATORY BATCH/CASE#:----------------

LABORATORYNAM~OCATION: ______________ _ 

FLORISIL CARTRIDGE LOT NO.: 

MOUND PROJECT 

OPERABLE UNIT NO.: ______ __ 

COlLECTION DATE(s): ______ _ 

QCUMITS 
80- 1209(, 

DATE OF ANALYSIS -----------------
GC COLUMN (1): ______ ID: (mm) 

GC COLUMN (2): ID: (mm) 

ANALYTE PERCENT RECOVERY 

alpba-BHC 

gamma-BHC (Lindane) 

Heptaclor 

Endosul(an I 

Dieldrin 

Endrin 

4,4'-DDD 

4,4'-DDT 

Metboxyclor 

Tetracbloro- m -xylene 

Dccacblorobipbenyl 

APPUES TO SAMPLES (CUENT ID): 

REVIEWER INmALS:. ________________ _ 

DATE: ________________ _ 

PP-9 

• 

• 



• 
PESTICIDE IDENTIFICATION SUMMARY TABLE 

PESTICIDE/PCB COMPOUNDS 
CLP SOW - OLM01.8 

PREPARED BY:-------- MOUND PROJECT 

PP-10 

DATE: __________ _ OPERABLE UNIT NO.: ___ _ 

----,----LABORATURY-BATCH/CASE-#:•-==========-;;------- COu.EcnON-DATE(a):------~ 

LABORATORY NAME/LOCATION:--------- QCUMITS 
'ji;D leal tbao or equal to 2~'jl; 

MOUND MOUND MOUND MOUND 
SAMPLEID SAMPLEID SAMPLEID SAMPLEID 

ANALYTE Col 1 Co12 'ji;D Coil Col2 'ji;D Coil Col2 9f>D Coil Col2 'ji;D 

ALPIIA-IIIIC 

BBTA-BIIC 

Dm.TA-BIIC 

GAIOOIA-BIIC (LIHDANE) 

IIEPTACLOK 

AUJIUN 

IIEPTACLOK EIOXIDB 

• I!NDOSULI'Aif I 

DIELDIUN 

4,4'-DDI! 

EHDIUN 

I!NDOSULI'Aif D 

4.4'-DDD 

I!HDOSULI'Aif SULI'ATE 
I 

4.4'-DM 

MBTBOXYQDK 

EHDIUN KEIONE 

EHDIUN ALIEIIYDE 

ALPIIA-CIDDRDANE 

GAIOIA-CIDDilDAifE 

TOXAliii!HE 

AKOCLOK 1016 

AKOCLOKI:Z:U 

AKOCLOKID2 I 
AKOCLOK 1242 

AKOCLOK 12411 

AKOCLOK 1254 

AKOCLOK 121150 

llllRTrYLCIILOIU!MDATE 

"IEI1lACBIDKO-M-XYI..ENE I 

• REVIEWER INITIALS: 

DATE:. __________ _ 



• • HOLDING TIME SUMMARY 
SEMIVOLATILE ORGANIC COMPOUNDS 
CLP SOW - OLM01.8 

PREPARED BY: __________________________ _ MOUND PROJECf 

• 
DATE: ________________________________ __ OPERABLE UNIT NO.: ---------------

L.ABORA'JORY BATCH # ----------------------------- COll.ECilON DATI!(a): --------

LABORATORY NAMPJLOCATION: -----------------------

L.ABORA1URY MOUND DATE DATE DATE NUMBER OF DAYS 
SAMPLEID SAMPLEID COlLECTED EXTRACTED ANALYZED PAST HOLDING 11MB 

SV-1 



SV-2 

SURROGATE RECOVERY OUTLIERS 
SEMIVOLATILE ORGANIC COMPOUNDS 

CLP SOW - OLM01.8 

I 
I 

PREPARED BY: I MOUND PROJECT 
I 

I 
DATE: I OPERABLE UNIT NO.: 

I 

I 
LABORATORY BATCH #: I 

I 
COLLECTION DATE(•): 

LABORATORY NAME/LOCATION: 

SOIL QC LIMITS I WATER ~..IMITS 
NITROBENZENE-dS (NBZ) (23-120%) NITROBENZENE-dS (NBZ) (:JS-114%) 
2-FLUOROBIPIIENYL (FBP) (30~11S%) 2-FLUOROBIPIIENYL (FBP) (43-116%) 
P-TERPHENYL-d14 (TPH) (18-137%) P-TERPIIENYL-d14 (TPII) (33-141 %) 
PHENOL-dS (PHL) (24-113%) I PIIENOL-dS (PilL) (10-110%) 
2-FLUOROPHENOL (2FP) (2S-121 %) 2-FLUOROPHENOL (2FP) (10-110%) 
2,4,6-TRIBROMOPHENOL (TBP) (19-122%) 2,4,6- TRIBROMOPIIENOL (TBP) (10-123%) 

' 2-CHLOROPHENOL-D4 (2CP) qo-130%) 2-C11LOROPIIENOL-D4 (2CP) (33-110%) 
1,2-DICIILOROBENZENE-D4 (DCB) (20-130%) 

I 
1,2-DICIILOROBENZENE-D4 (DCB) (16-1 10%) 

LABORATORY MOUND SAMPLE 

2CPI 
I 

SAMPLE ID SAMPLE ID MATRIX NBZ FBP TPII PilL 2FP TIJP DCB 

I I 

I I 

I I 

I I 

I ·--··--
___ L 

I -- I 

I 

I I 

O'WAJI." I I 

• • • 



r .................... . 
SV-3 

PAGl! • MATRIX SPIKE RECOVERY OUTLIERS 
SEMIVOIATILE ORGANIC COMPOUNDS 

CLP SOW - OLM01.8 

PREPARED BY:-----------

DATE: _______________________ __ 

LABORATORY BATCH#:------------

LABORATORY NAMPJLOCATION: -~-------

SOIL QC UMITS: RECOVERY (%RPD) 
PIIBNOL: 26-90% (3S%) 
2-CIILOROPHBNOL: 2S-102% (SO%) 
1,4-DICHLOROBENZENB: 28-104% (27%) 
N-NITROSO-DI-N-PROPYLAMINB: 41-126% (38'11) 
1.2.4-TRICIILOROBBNZBNB: 38-107% (23%) 
4-CHLOR0-3-MBTHYLPHBNOL: 26-103'11 (33%) 
ACBNAPIITIIENB: 31-137% (19%) 
4-NITROPHBNOL: ll-ll4% (SO%) 
2,4-DINITROTOLUBNB: 28-89% (47%) 
PENTACHLOROPHENOL: 17-109% (47%) 
PYRBNB: 3S -142% (36%) 

LABORATORY WOUND 

SAUI'LEID SAWI'LEID 

SAWI'LE 

MATIUX 

1-CBLOilO 

PIII!HOL PIII!HOL 

1,4-DI 

CBLOilOBI!HZI!NB 

MOUND PROJECT 

OPERABLE UNIT NO.: -----------

COlLEC110N DATE(a): --------

WATER OG LIMITS: RECOVERY (%RPD) 
PIIENOL: 12-110% (42%) 
2-Cili.OROPIIENOL: 27-123% (40%) 
1,4-DICIII.DROBl!NZBNB: 36-97% (28%) 
N-NITROSO-DI-N-PROPYIAMINB: 41-116% (38%) 
1,2,4-TRICIILOROBENZENB: 39-98'11 (28%) 
4-CIILOR0-3-MBTIIYLPHENOL: 23-97% (42%) 
ACENAPIITIIENI!: 46-118% (31%) 
4-NITROPHENOL: 10-80% (SO%) 
2,4-DINITRO"IULUENB: 14-96% (38%) 
PENTACIILOROPIIENOL: 9-103% (SO%) 
PYRENB: 26-127% (31%) 

N-NITKOIO-DI- 1.2.4-TIU 4-CBLOIIO-

N-Pitoi'LYAIONE CBLOilOBI!HZI!NB '-liiHIBYU'BEHOL 
--



,-----------------+----------~-----------------·----------~ . I 
SV-3, 

MATRIX SPIKE RECOVERY OUTLIERS 
SEMIVOLATILE ORGANIC COMPOUNDS 

CLP SOW - OLM01.8 

I 
PAGE20P2 

I 
1, 

SOIL QC UMITS: RECOVERY (%RPD) 
PIIHNOL: 26-90% (3S%) , 
2-CJILOROPHENOL: 2S-102% (SO%) 
1,4-DICHLOROBENZENE: 28-104% (27%) 
N-NITROSO-DI-N-PROPYLAM'INE: 41-126% (38%) 
1,2,4-TRICIILOROBHNZHNE: 38-fl07% (23%) 
hCIILOR0-3-MHTIIYI..PHENOJ.;.: 26-103% (33%) 
ACENAPIITIIBNE: 31-137% (19%)' 
4-NITROPIIBNOL: 11-114% (SO%) 
2,4-DINITROTOLUENE: 28-89% (47%) 
PENTACHLOROPHENOL: 17-109~ (47%) 
PYRBNE: 3S-1429fl (36%) i 
~ORATORY WOUND I SAMPLE 

SAWPLEID SAWPLEID i WATIUX 

I 
I 
I 

I 
I 
I 
I 
I 

I 
I 

I 
I 
I 

I 

I 
I 

I 
I 
I 
I 
I 
I 
i 

• 

ACI!N 

Ml11111!JfE 

·-~0 2,4-DI 

PHENOL NnllOTOWI!Ml! 

• 

WATER QC LIMITS: RECOVBRY (%RPD) 

PIIENOL: 12-110% (42%) I 
2-CHLOROPHENOL: 27-123% (40%) 
1,4-DICHLOROBBNZENE: 36-97% (28%) 
N-NITROSO-Dl-N-PROPYU\MINE: ~1-116% (389fl) 
1,2,4-TRICIILOROBENZENE: 39-98% (28%) 
4-CIILOR0-3-METIIYLPIIENOL: 23-'~97% (42%) 
ACENAPIITIIENE: 46-ll89fl (319fl) 
4-NITROPIIENOI.: 10-80% (SO%) 
2,4- DINITROTOLUENE: 24-969fl (389fl) 
PENTACHLOROPHENOL: 9-103% (So%) 
PYRBNE: 26-127% (31%) I 

Pmri"A 

I CBLORC.IIENOL PYRENB 

I 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

• 



SV-4 
PAGEl OF2 

BLANK DATA SUMMARY TABLE 
SEMIVOLATILE ORGANIC COMPOUNDS 

CLP SOW - OLM01.8 

PREPARED BY: -------- MOUND PROJECT 

DATB: ___________ _ 
OPERABLE UNIT NO.:----

LABORATORY BATCH#:------------ COll.BCilON DATE( a):---

LABORATORY NAMFJLOCATION: ---------

lliiB'I'BOD BOUIJ'IIEHI' ACI10M 

BI:.ANEID BI.AI!OI:ID UWI!L 

ANALYTE 
PBII.NOL 

I m!(%-c:m:.o110El11YL)El11B11 

l2-cHLOI101'HENOL 

1,3-Dlc:m:DilOBENZENE 

1.4-Dlc:m:DilOBENZENE 

BENZYL ALCOHOL 

1.%-Dlc:m:DROBENZENE 

2-MEI1IYLPUI!HOL 

U-OXYIJIS(I-cHLOilOPilOPANE'I 

4-MEI1IYLPBI!HOL 

N -NnllOSO-DI-N-PROI'YLAMINE 

BEXACBLOilOEllL\NE 

i NnllOBENZENE 

IISOmoaoNE 

l-NnllOPIIENOL 

2.4-[)ll(KJ1IYLPBENOL 

BENZOIC ACD 

BIS(l-CIILOilOE1HuA • ,_.,au.ANB 
• 

2.4-Dic:m:DilOPIIENOL 

I ;1.4-TIUCIILOII.OBI!JIZENI! 

NAPUiliALI!l'fE 

4-cHLO.ROANILDIB 

BEXACBLOROBUTADIENE 

4-cBLORO-l-~OL 

2-lliiB'I'BYLNAI'8'11IALI!NB 

BEXACBLOROCYCI.OPmfTAIIIBNE 

2.~6-TIUCIILOROI'HENOL 

2.,4,S-TIUCin.OROPIIENOL 

2-cHLORONAI'8'11IALI!NB 

2-NnllOANILDfl!. 

DllliiB1'BYL rH111ALATI! 
,,...,.. 

IILI!NE 

RBVIBWER INITIALS: _____ _ 
DATB: _____ _ 

• 



• 

• 

• 

SV--4& 

PAGB20F2 

BLANK DATA SUMMARY TABLE 
SEMIVOLATILE ORGANIC COMPOUNDS 

IIIIBTBOD BOVII'IIIENT ACTIOH 

IILANJtiD IILANJtiD lBVI!L 

AHALYTE 

:z.t>-llDO'I'JlO'I'OI 

S-NII1IOANII.JNE 
-- .. , --- -- --- ---- ··-·· 1---

.I\Clli!NAI'In1li!JQ! 

2.<1-lliNI'IllOI"'II!lft)L 

4-HilliOPBENOL I 

DDII!I!IZOPUltAH 

2,<1-J)DIITIW1t)Ll1EHB 

DIEI'IIYLl"BTBlE 

4-<:BLQII.OI'IIPJ(Y(.-I'IIEHYIEI1IEI! 

PLUOIU!I'IE 

4-NII1IOANII.JNE 

4.r-lliNI'Ill0-2-IIII!'I1IYI..PBOL 

N-HITII.OSODIJ'III!K\'IAMI 

4-BII.OMOPIII!NYl.-I'III!NYI.InHEI 

IIElC:Aaii.OII.OBI!ICZI!HII 

I'EIITACIILOII.OI"'II!lft)L 

I'HI!:HAJI"''1 

AN11IJLI\CENI! 

CA.II..BA:ZOLI! 

lli'-N-BIUTYI.l'IITIIA1E 

P'LUOitAN'J'ID!HB 

~ 
llllli(2-E'JU'YI..BI!XYL}I"B'J11AAA1E 

I DI-N-oc:::TYL nn'IIAI.AlE 

WOilAR1'BEifl! 

r "'OIII.AN'IBEIQ! 

III!NZO(A •• 

DI'DI!HO(I.:z..;I-CD')II'Y'II.I!HB 

,,.,..,.,...... '"" 
I BENZO(G,.B..I)PI!ll YI..2NB 

2-BENZYL-4-CBLOII.OPIIENOL 

APPUES TO SAMPLES (CLIENT ID): 

REVIEWER INmALS:. _____ _ 

DA~-------



PREPARED BY: 

DATE: 

LABORATORY BATCH #: 

LABORATORY NAMPJLQCATION: 

INSTRUMENT# 
DATI!/TIME: 

CALffiRATION OUTLIERS 
SEMIVOLATILE TCL COMPOUNDS 

CLP SOW - OLM01.8 
MOUND PROJECT 

OPERABLE UNIT NO.: 

COI..l.ECTION DA'IE(1): 

INIT. CAL CONT. CAL. CONT. CAL 

sv-s 
PAGEl OF2 

CONT. CAL 

IJuur < O.O.S IISD :> '"' IJuur < OJIS .. D :> ~ . IJuur < OJIS .. D :> ~ . IUlP < OJIS .. D :> ~ . 
ftii!NOL 

-""""'\ --~ 

§ :Z-cHLOKOftii!NOL 

1,-DICBLOJI.OBI!NZI!MB 

1.4-DICBLOJI.OBI!NZI!MB 

BI'!NZU ALCOHOL 

1;1.-DICBLOJI.OBI!NZI!MB 

I 
:Z-IIBIUYU'RHNOL 

12,.. ~-·-.... , 

4-IIBIUYU'RHNOL 

N-NI'I1lOSO-DI-N-PKOPY'I..IUG!f"E 

IIEXACIILOJI.OE111ANJ! 

• Nl'l1l0Bmf2'.ENB 
• 

ISOPBOKONB · 

2-NI'I1l0ftii!NOL 0 2.4-DDIEIInLI'III!HOL 

• IENZOICACID 

....... " 
. ...., 

2.4-DICBLOJI.OI'BENOL 

1.2,4-'IlUCIILOKOBI!NZI!MB 

NAPBTIIAI..ENE 

4-cHLOKOANILINE 

IIEXACIILOJI.OBl.TrADIENB 

4-cBLOJI.O-S-KI!:l1I'YLPBI!: 

:Z-IIIEHIYIMAI'II'l"BALL!N 

IIEXACIILOJWCYCU>I'I!NTADIENB 

• 2.4..6-Tll 

I 

AFFECTED SAMPLES: 

I (CLIENT ID) 

REVIEWER INmALS: 
• "IBI!SI!. JII.A(liS SBOIJLD IE. AI'I'LIBDTO TBI!. ANAL YTI!S ONTIIB SA.IUL1! DATA~ 

DATE: 

I os MAll. " 



• 
INSTituMI!NT # 

DATI!ffiMI!: 

~~-~CBLOROP.BENOL 

2-<:BLOJlONAPII"IBAU!NB 

l NrniOANIUNE 

DDml1IYL I'HJ1IAIATB 

ACI!NAfti'IBYU!NE 

l,6-DDirl1laJOLUI!NE 

3-NIIllOANIUNE 

ACI!NArHIBI!NE 

~4-DDirl1lOI'III!NOL 

4-NIIllOP.BENOL 

DIBI!:NZOPURAN 

~4-DDirl1laJOLUI!NE 

DIEI1n'1.rii'I1TB 

4-CIILOROI'III!I'fYL-I'IIEN'YIEJ1II! 

PUJOIU!NI! 

• 4-NnllOANIUNE 

4,6-DDirl1lO-l-loiHJ1IYLPIIEHOL 

N-NllllOSOJlii'IIEN'YIJUI 

4-BROioiOPIII!NYL-PBI!HYlEI1IEil 

IIEXACIILOROBI!NZI!NE 

I'I!NTAaiLOROI'III!NOL 

PIII!NAHilDU!NE 

Aln1IRACI!NE 

CARBAZOU! 

DI-N-BUn'L.PIITIIAIATB 

PLUOilANI1IENI! 

PYIU!NE 

BUn'LIImiZYI.PiriHALATB 

3$ -DICIILOROIII!NZIDIMI! 

BI!NZO(A)AK1111lACENE 

CURYSENE 

BIS(l-ETRYUIEXYL)PiriHAIAlE 

DI-N--ocn'L nrmALAlE 

BI!:NZO(B)PLUOilANI1IENI! 

~OilAH11IENB 

~A~ 

• DIDI!NO(I.%.3-CD)rYJlENE 

DIBI!HZ(~ 

BI!NZO(G.B.I)rmtYLI!NE 

l-BENZYL-4-CBLOROP.BENOL 

I 

CALffiRATION OU1LIERS 
SEMIVOLATILE TCL COMPOUNDS 

CLP SOW - OLM01.8 

INIT. CAL. CONT. CAL CONT. CAL 

llllP < O.OS RSD > ~ . llllP < o.os •o > u. . !au < o.m •o > :u. . 

-

I 

I 

I I 

- ---

llllP< o.m 

. -

SV-5a 
PAGI!20F2 

CONT. CAL 

•D>U. . 

I 



• INTERNAL STANDARD RECOVERY OUTLIERS 
SEMIVOLATILE ORGANIC COMPOUNDS 

CLP SOW - OLM01.8 

PREPARED BY: __________________ __ 

DATE: ________________________ __ 

LABORATORYBATCII#: _____________ ___ 

LABORATORY NAMFILOCATION: ----------------

QC LIMITS 
-SO% 1U + 100% 
RT s 30 SBCONDS DCB 

NPT 

SV-6 

MOUND PROJI.!CT 

OPI!RABLI! UNIT NO.:----------

COll.I!CilON DAl'E(a): ------

DAILY ARI!A LIMITS 
SlUARI!A -SO% +lOOIJJ, 1,4-DICIILOROBBNZI!NB-D4 (DCB) 

NAPHTHALBNB-D8 (NP1) 
ACBNAPHTHBNB-DlO (ANn) 
PHBNANTIIRBNB- DIO (PHN) 
CIIRYSBNB-DI2 (CRY) 
PBRYLBNB-Dt2 (PRY) 

ANT 

R.1R 
PRY 

······-

LABORATORY MOUND SAMPLB (lSI) (IS2) (IS3) (IS4) (ISS) (IS6) 
SAMPLBID SAMPLB ID MATRIX DCB NPT ANT PUN CRY PRY 

•' 



• FIELD DUPLICATE DATA SUMMARY TABLE 
SEMIVOLATILE ORGANIC COMPOUNDS 

CLP SOW - OLM01.8 

PAGE. 1 OP2 

PRHPARE.D BY:-------- MOUND PROJE.CT 

SV-7 

DATE: ___________ _ 
OPERABLE UNIT NO.:---

LABORATORY BATCH#:------------

---------~~?~RA_TO~R~Y~N~_O_CA~~N-_:_:·~=========-=-------------

COUECDON DATE(a): __ 

QCUMITii 

WA'Il!R = s 35$ RPD 

MOUND MOOifD MOUND 

SAIUU!ID SAIUU!ID llPD 

ANALYTE 

PHI!NOL 

BD(:Z-CBIDROE'J'IJ'YL)B'DIER 

l-cBIDROPBI!NOL · 

1-'-DICIIIDROIII!NZ2NB 

1,4-DICIIIDROIII!NZI!NB 

BBNZYLALCOIIOL 

I,:Z-DICIIIDROIII!NZ2NB 

l-MHI1IYLPIII!NOL 

• l;Z'-QXYBIS(l-cBIDROftOPANE) 

4-MHI1IYLPIII!NOL 

N-Nn11.0S0-DI-N-ft0~ 

Nn11.0BI!NZI!ME 

JSOJ'IIORONE 

l-~I'III!NOL 

1,4-DICBLOROPHI!NOL 

l,l.4-TRJCBLORO&mcn!lfB 

HEXACILOROIItTI'ADIENB 

l-~ 

1,4,6-TRICBLOROI'III!NOL 

l,C,S-TRICIIIDROftll!lfiOL 

l-cBIDRONAPirl1lAU!NE 

l-NTniOANIUNB 

• 
REVIEWER INITIALS:--------

DATE: _______ _ 



FIELD DUPLICATE DATA SUMMARY TABLE 
SEMIVOLATILE ORGANIC COMPOUNDS 

CLP SOW - OLM01.8 

IAHALYTE 
MOUND MOUND MOUND MOUND 
SAMPLEID SAMPLEID SAMPLEJD SAMPLEID 

2,.6-DINil'llO'fOI.l 

• S-HI11IOANJJ..DIB 

ACI!HAIBIJIJ!NB 

12.4-DU11'1110l"DEEIIL 

! 4-Nil"'lOI'IIEI'IOL 

DOII!NZOPURAH 

:Z.4-DIHrt'll.01'0LI 

• DI.B'I'BYI..I'B'IE 

4-cm.ollOI'BI!IO'L-I'IIE.l'fYIE1'1 • 

' PLUOJU!NB 

: 4-HI11IOANJJ..DIB 

4,6-llDill1l0-2-1IIIJ!:'I'II'YL 

N-NITilOSODIJ'III!I'fYLo\ 

4-BilOIIOftll!l(YL-rBl!NYIBI1IEil 

BEXACIIIDilOBBNZI!NE I 

l"'!lliTACBLOilOI"DEEIIL 

l'lll!NAHl1Dli!NI! 

Aln1lllACI!Nl! 

I CAitBAZOLB 

DI-N-BllTYU'B'I'BAIA'IE 

PLUOJt.ANTJil!:NII 

I'YJU!JQ! 

BV'l"Yl.llmmZYI..PII'IIIALA'IE 

3,3"-Dicm..oROJII!IIIZDJI:ICB 

BI!N'ZO(A)AN"''B''tACEN 

! CllllYSI!NB 

811(2-B'I'BYI..III!XY )l'IIT'BAIA'IE 

DI-N-OCTYL l'IIT'BAIA'IE 

BI!N'ZO(B)PLUOIIANmENB 

BI!N'ZO(E)I'LUOIItANTBP.NE 
: 

BI!N'ZO(A)I'YUI'fl! 

!MDI!NO( l,l.,3-CD)I'YJU!JQ! 

DlliiiHZ( A.II)AN"'11IlA 

BI!N'ZO(G.B.I)J'EII.YLI!NB 

2-BBNZYL-4-CBIDilOI'IIl!NOL 

PAGE20P2 

RPD 

RBVIEWBR INI"IlALS: -------
DATE: _________ __ 

SV-7a 

I 

I 



PRI!PARI!D BY: ------+--~----

DATE: __________ !~--------

MATRIX SPIKE RECOVERY OUTLIERS 
VOLATILE ORGANIC COMPOUNDS 

CLP SOW - OLM01.8 

MOUND PROJI!CT 

:1 

LABORAIDRY BATCH#:---.,..------------
' 

OPI!RABLI! UNIT NO.:-------;----

I 
LABORAIDRY NAMPJLOCATION: ------------- COLLE.CilON DAl"E(a): -----+-----

1 
SOIL QC UMITS: RI!COVBRY (RPD) 
l,l-DCE.: 59- 172% (22%) l 
TlliCIILOROI!TIIBNF.: 62- 137% (24%) 
BI!NZI!NE.: 66 - 142% (21%) 'i 

1ULUI!NI!-D8:"- 139% (21%) 
CHLOROBBNZI!NF.: 60- 133% (21r') 

LABORA10RY 
SAMPL.I!ID SAMPLBID 

I 1--------+--------;-, ..... 

I 

• I 

SAMPLE 

WATER QC LIMITS: RI!COVI!RY (RPD) 
1,1-DCF.: 61 - 145% (14%) 
TlliCIILOROI!TIII!NF.: 71 - 120% (14%) 
BBNZBNF.: 76 - 127% (11%) 
10LUBNB-D8: 76- 125% (13%) 
CIILOROBBNZBNB: 75 - 130% (13%) 

I 
MATiliX 1,1 DCB TlllCHLOROIITHBNB BBNZBNB IDLUBNB OBBNZBNB 

• • 

VOC-3 



.......... 

• • HOLDING TIME SUMMARY 
VOlATILE ORGANIC COMPOUNDS 

CLP SOW - OLM01.8 

PRBPARCDBY: _______________________ ___ 

DATE: _____________________________ _ MOUND PROJECT 

------w-voC-1 

LABORA1URYBATCII# ____________________________ __ OPERABLE UNIT NO.: --------------

LADORAIDRY NAMIYLOCATION: ------------------ COU.I!C'nON DATE(a): ----------

LABORAIDRY MOUND DATE DATE DATE NUMBER OF DAYS 
SAMPLEID SAMPLEID COILBCTBD EXTRACTED ANALYZED PAST HOLDING 11MB 



I VOC-2 

I 
SYSTEM MONITORING COMPOUND RECOVERY OUTLIERS 

I 

I 
VOLATILE ORGANIC COMPOUNDS . 

I CLP SOW - OLM01.8 I 
i 

PREPARED BY: I 
I 

DATE: 
! 

MOUND PROH!CT i 
I 

LABORAl'ORY BATCH#: I 
OPERABLE UNIT NO.: I 

I 

I LADORA IDRY NAMFJWCA TION: COLLECTION DATE(1): 
I 

SOIL QC LIMITS I WATER QC LIMITS 
IDLUENE-d8 (84-138%) I IDLUENE-d8 (88-110%) i 
BROMOFLUOROBBNZENE (S9-11,3%) BROMOFLUOROBENZENB (86-IIS%) 
1,2-DICIJWROETIIANE-d4 (70-121%) 

I 

1,2-DICIIWROETIIANE-d4 (76-114%) 

LABORAIDRY I MOUND SAMPLE BROMO 1.2-l 
SAMPLE 10 I SAMPLEIO MATRIX IDLUENB-d8 FLUOROBE.NZENE OICIIWROE.TIIANB-d4 I 

I 
I I 

I 

I I 

I I 
I 

I I 

I 
I I 

I 
I I 

I 

I ! 
I 

I I 
I 

I I 

i 
I I 

I 
I 

I . 
I 

I 

I 
I ......... I 

• • • 



BLANK DATA SUMMARY TABLE 
VOLATILE ORGANIC COMPOUNDS 

CLP SOW - OLM01.8 

LABORATORY BATCH#:----------- MOUND PROJHcr 

LABORATORY NAMFJLOCATION: -------- OPERABLE UNIT NO.:-----

COu..HcnON DATE(a): ----

METHOD METHOD TRIP AMBIENT EQUIP AcnON 
BLANKID BLANKID BLANKID BLANK ID BIANK:.ID LEVEL 

ANALYTE 

CDIDROME111ANE 

BROWOME111ANE 

VINYL CDIDilDE 

CDIDROE'IliANB 

~CDIDilDE 

ACEI"ONE 

CAJUION DISULI'IIJE 

1,1-DICDIDROEIBENE 

· -DICIILOROHIBANE 

. ~-DICIILOROEI1IANI!(IUTAL) 

CDIDROPORW 

1,2-DICDIDROHIBANE 

2-BtrrANONE 

1,1.1,-11UCIILOROHIBANE 

CAJUION TETilACIILOIUDH 

VINYL ACETATE 

BROWODICDIDROME111ANE 

1,2-DICIILOROPROPANE 

CIS- U-DICIILOROPROPI!NB 

11UCIILOROEIBENE 

APPUES TO SAMPLES (CUHNT ID): 

RHVIHWHR INITIALS:. ___ _ 

DATE:. _____ _ 

a ..... a 

VOC-4 

1 OF2 

• 

• 



VOC-4a 

BLANK DATA SUMMARY TABLE 20F2 

VOLATILE ORGANIC COMPOUNDS 
CLP SOW - OLM01.8 

LABORATORY BATCH#:· MOUND PROJECT 

LABORATORY NAMFJLOCATION: OPERABLE UNIT NO.: 

COu..BCilON DA 'I'E(a): 

--- -·-------- ------ ~------------~----~-.. - .. --~-

MB1110D MB1110D TRIP AMBIENT EQUIP AC110N 
BLANKID BLANK:ID BLANK:ID BLANK:ID RIANII'"JD LEVEL 

ANALYTE 

DIBII.OYOCIILO&ol11E1'11ANE 

1,.1.2-TJUCIIIDil.OE'IIIANB 

III!NZI!NB 

T'JtANS-J,S-DICBLOaDPROPI!JIB 

BaOYOI'OaY 

4-IIBTBYL-2-PI!I!ITANONI! 

~· 
1.1.2.2-Tl!!'11lACIILDaDE'IIIANB 

• CBLOil.OIImiZBNB 

E'l"BYY..IENZZ 

I STYllJ!NE 

X'YLBNE (TOTAL) 

VIHYL ACBTATB 

• ACJlYLONI11liLE 

ACE!TONri'IIU.B 

DIE'J'BYI.1l:EH 

TIUCBLOa.antiPLUOil.OE'IIIANB 

BEXANB I 
• 

IODOIIBTBAHB 

APPUES TO SAMPLES (CLIENT ID): 

• REVIEWER INmALS: 

DATE: 

In-n 



CALffiRATION OUTLIERS 
VOLATILE TCL COMPOUNDS 

CLP SOW - OLM01.8 

VOC-5 

1 OF2 

PRBPARBD BY:--------

DATE: _____________________ _ 

LABORATORY BATCH#:--------------

LABORATORY NAMPJI..OCATION: -----------

MATRIX (SOIIJWATBR): ----

INSTRUMENT# INJT. CAL. CONT. CAL 

DATBfllMB: 

JlllP < O..OS llSD > 3a. . RJlP <OJIS D +I- U'!t 

• CBLOROIIB'I'IIANE 

BJlOKOME'I1L\NB 

VIN'YL CBLOIUDI! 

CBLOROETIIANB 

IIIHIBYI.2NE CBLOIUDI! 

ACEI"ONE 

! CAUON DIStJLIIIDB 

l,l-DICBLOROE111ENE 

1,1-DICBLOROETIIANB 

1,2-DICBLOROE'I'HANE(TOTAL) 

CBLOROI'ORK 

1 ,2-DICBLOROETIIANB 

l:z-B111"ANON1! 

I ,l.L-TIUCBLOilOI!"l''IANE 

I CAUONTE'l'lt.IICIILOIUDI! 

BJlOKODICBLOROIIB'I1IANB 

1,2-DICBLOROPilOPANE 

CIS-1.3-DICIILOROPROI'I!HB 

TIUCBLOROE1'BENE 

• DIBJlOKOCBLOROIIII!.'I'IIANl! 

AFFECTED SAMPLBS: 

(CUBNTID) 

•11IEIB I'LAGS SHOULD liB Al'ft.JEDTO TBB ANAL TIES ON 'DIB IAIIIft.H IMTA SIIEB'J'L 

IOKAI19.S 

. 
! 

MOUND PROJECT 

OPBRABLB UNIT NO.:-----

COILBCTION DATE(1): --------

CONT. CAL. I CONT. CAL 

RJlP <OJIS D +1- 2.!i1ll> . RJlP <OJIS D +I- U'!t • 

~ 

• 

RBVIBWBR INJ11ALS: __ ~----

DATB: _______ _ 
• 



VOC-Sa 

CALffiRATION OUTLIERS 20F2 

VOLATllETCLCOMPOUNDS 
CLPSOW- OLMOlo8 

I 

PREPARED BY: 

DA"'E: MOUND PROJECT 

LABORATORY BATCH#: OPERABLE UNIT NO.: 

LABORATORY NAME/LOCATION: COlLECTION DATE(a): 

--------------- -----------~-- --- -- -~- - ---- --~~ 

MATRIX (SOIUWATER): 

INSTRUMENT# INIT. CAL CONT. CAL CONT. CAL CONT. CAL 

DATEmME: 

KJlP < O.IIS RSD > 3u.. 0 IUlP <0.05 D +/- 1.5 .. 0 llJUl <0.05 D +/-~ . IUlP <0.05 D +/-~ 0 

1.1.2-TlUCBLOilOH111AHE 

BmiZI!NE 

TIIANS-1.3-DICIIDJlOPaOI'I!NE 

BROIIOI'ORK 

4-IIEiliYL-l-PI!NTANONB 

l-IIEXANONE 

"11!lllACIILOROEnii!NE 

TOWENE 

l,.l,2,2-1E11lAaiLOROH111AHE 

CHLOROBmiZI!NE 

£I1IYLBI!NZI!ME 

STYili!NB 

XY1.ENB (TOTAL) 

VDfYL ACETATE 

ACil YLONITJliiJ! 

ACEJUNITJliiJ! 

~ 

TRICBLOllanUPLUOROETIIAHI! 

IIEXAHI! 

IODOIIHI1IANB I 

AFFECTED SAMPLES: 

(CLIENT ID) 

REVIEWER INITIALS: 

o "'''IE55! i'L<'GS SBOtJU) Ill! APrUEDTO TBE AHAL Y11!3 ON TBE SAIUU! DATA SIII!En.. DA"'E: 

CDIIAillD 



• INTERNAL STANDARD ERY OUTLIERS 
VOLATILE ORGANIC COMPOUNDS 

CLP SOW - OLM01.8 

PREPARED BY: ____________________ _ 

DATE: __________________________ _ 

LADORA TORY BATCII #: -----------------------

LABORATORY NAMPJLOCATION: ---------------

QCUMITS 

ARHA: -SO% TO +100% 

RT +/- 30 SEOONDS 

LABORATORY 

SAMPLE ID 

......... 

BROMOCIILOROME111ANE 
1,4- DIFLUOROBENZENE 

CIIWROBENZENE-DS 

MOUND SAMPLE 

SAMPLE ID MATRIX 

DAILY STANDARD 

AREA 

lSI 

BROMOCIILOROMETIIANE 

(BCM) 

MOUND PROJECr 

OPERABU2 UNIT NO.: _______ _ 

COLLECTION DATE(s): -------------

AREA LIMITS AREA LIMITS 
-SO% +100% 

IS2 ISJ 

1,4-DIFLUOROBENZENE CIILOROBENZENI!- DS 

(_DFB) (_C02;) 

VOC-6 



VOC-7 
1 OF2 

I 
FIELD DUPLICATE DATA SUMMARY TABLE 

• VOLATILE ORGANIC COMPOUNDS 

PREPARED BY: MOUND PROJECT 

I 
DAm: OPERABLE UNIT NO.: 

LABORATORY BATCH#: COu.ECTION DATE(•): 

LABORATORY NAMFJLOCATION: 
- --

OC UMI~: 

WAmR = s 3S9r> RPD 

MOUND MOUND MOUND MOUND 
SAMPLEID SAMPLEID SAMPLEID SAMPLEID 

ANALYTE 

CIILOilOIIEIBANB 

Bll011011E111ANB 

VINYL CBLOIUDI! 

CBLOII.OETIIANB 

llll!niYimiE CIILOIUDI! 

.!Aam>NE 

CAII.BON DISlJU'UE 

1,1-DICBLOII.OEIBENB 

I 

1.1-DICBLOII.OI!TIIANI! 

I ,l-DICBLOII.OE'I1IANP{"IUTAL) 

CIILOilOPOilll 

I 
lt.2-DICIILOII.OE111ANB 

2-BtrrAHONE 

1,1,1,-TlllCIILOilOEIHANE 

CAII.BON nrrJlACIILOIUDI! 

VINYL AaiTA"'Il! 

BllOIIODICIILOilOIIEiliANB 

1.2-DICIILOII.OPII.OPANE 

J as-u-Dlcm.oaoPilOPENB 

TllJCIILOR.OEIBENB 

I 
I DIBilOIIOCIILOilOIIEiliANB 

• REVIEWER INITIAUi: 

DAm: 

0311A1l!l:l 



VOC-7a 
20F2 

FIELD DUPLICATE DATA SUMMARY TABLE 
VOLATILE ORGANIC COMPOUNDS 

PREPARED BY: ______________ _ MOUND PROJECT 

DATE: ____________________ __ OPERABLE UNIT NO.:----------

LABORATORY BATCH #: ----------------------- COu.ECTION DATE( a):----------

LABORATORY NAMFJLOCATION: -----------------

QC LIMITS: 
WATER= s 3S4Jr> RPD 

MOUND MOUND MOUND MOUND 
SAMPLEID SAMPLEID SAMPLEID SAMPLEID 

ANALYTE 

1.1.2-TRICBLOJlotnliANB 

BmiZENE 

'J"JlNCS-1.3-DICBLOJlOPilOI'ENB 

BllOIIOJIIOIUI 

4-~-2-PENTANONB 

2-IIEXANONB 

"IEDlACBLOilOEIHI!NB 

TOUJENE. 

l,.l,.l.l-TETIIACHLOJlOEiliANB 

CHLOilOBI!NZI!NB 

ETIIYLIII!NZI!H 

S'IYJli!NB I 

XYLENE (I"OTAL) 

VINYL ACITATE 

ACJlYLONrnii.B 

ACHIU~ 

lliHI1IYI.ENZEN 

TIUCIILOilOilUI'LIJOJlotnliANB 

IIEXANB 

JODOIIEIBANB 

RI!VIEWER INITIALS: ____________ _ 

DATE: ____________ _ 

• 

• 

: .• 




