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Section 1.1. of the Operable Unit 9 (OU9) Site-Wide Quality Assurance Project Plan (QAPjP) (DOE 1993) 

does not apply to this Operable Unit 5 (OUS) QAPjP. This QAPjP applies to OUS Remedial 

Investigation/Feasibility Study (RIIFS) activities at the U.S. Department of Energy (DOE) Mound Plant 

in Miamisburg, Ohio. This OUS QAPjP describes the quality assurance (QA) and quality control (QC) 

procedures that will be applied to all RIIFS activities in OU5 to ensure that valid and reliable data of 

consistent quality is obtained to meet the objectives of the RI and FS for OUS and adequately sUpport the 

site-wide baseline risk assessment. The specific QAPjP Preparation Guidelines used to prepare the OUS 

QAPjP were the following: (1) Guidance for Conducting Remedial Investigations and Feasibility Studies 

Under CERCLA (EPA 1988); (2} Interim Guidelines and Specifications for Preparing Quality Assurance 

Project Plans (EPA 1980); and, (3) USEPA Region Y Model Quality Assurance Project Plans specific to 

Superfund Projects (EPA 1991). 

This OUS QAPjP is structured to interface with the Mound Plant OU9 Site-Wide QAPjP (DOE 1993) and 

is therefore supplemented where appropriate by reference to that document. Where the OU9 Site-Wide 

QAPjP (DOE 1993) differs from this OUS QAPjP, the specific infonnation and/or procedures applicable 

to OUS RIIFS activities have been incorporated herein. Consequently, the OUS QAPjP and the OU9 

QAPjP (DOE 1993) complement one another and must be used jointly to achieve the desired QAJQC 

objectives for the Mound Plant Environmental Restoration Program and to avoid unnecessary duplication 

of effort. 

If changes/revisions are made to the OU9 Site-Wide QAPjP (DOE 1993), the impact on this OU5 QAPjP 

and other OUS documentation (i.e., the Work Plan, Field Sampling Plan(s), and Health and Safety Plan) 

will be assessed. When these changes/revisions affect OU5 RIIFS activities, an addendum to this OUS 

QAPjP may be required . 

This OU5 QAPjP describes the QA/QC organization and their responsibilities (Section 2); the QC 

standards of performance and acceptance criteria (Section 3); the procedures that will be used during field 
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sampling activities (sampling procedures in Section 4 and sample custody requirements in Section 5); the 

procedures for field screening, field measurements and laboratory analysis (Section 6); the QC procedures 

for calibration of field and laboratory instrumentation (Section 7); specific QC checks to be performed 

(Section 8); data reduction, validation and reporting procedures (Section 9); quality assurance audits and 

surveillance activities (Section 10); preventive maintenance procedures for equipment and instrumentation 

(Section 11); evaluation_ of field and laboratory QC data (Section 12); non-conformance and corrective 

action procedures (Section 13); and QA reports to management (Section 14). To accomplish these 

activities and ensure the QA/QC goals for OU5 are met, this OU5 QAPjP relies upon the structure and 

org~ization of the project as described in DOE quality assurance program directives, EG&G Mound 

Applied Technologies QA manuals and procedures, the OU9 Site-Wide QAPjP (DOE 1993), and on the 

effectiveness of the individuals responsible for conducting the RIJFS tasks as described in the OU5 Work 

Plan. 

1.2. ENVIRONMENTAL RESTORATION PROGRAM DESCRIPTION 

Section 1.2. of the OU9 Site-Wide QAPjP (DOE 1993) applies to this OU5 QAPjP. 

1.3. MOUND ER PROGRAM 

Section 1.3. of the OU9 Site-Wide QAPjP (DOE 1993) applies to this OU5 QAPjP. 

1.4. PROJECT DEsCRIP110N 

Section 1.4. of the OU9 Site-Wide QAPjP (DOE 1993) does not apply to this OU5 QAPjP. 

OU5 consists of the geographic area of the Mound Plant that lies outside the boundaries of OUl and OU2 

(Figure 1.1.). This operable unit includes the Special Metallurgical/Plutonium Processing (SMIPP) Hill, 

the New Property and the valley between the SMIPP Hill and the Main Hill. 

Although originally designated as the radioactively contaminated soils operable unit, OU5 RIJFS 

responsibilities also include any chemical contamination (both organic and inorganic constituents) that may 

be present in the soil~. sediments, surface water and ground water within and around disposal sites, release 

sites, spill" sites and other areas of co~cem (AOC) that lie within the geographic area of OU5. 

• 

• 
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Figure 1.1. Mound Plant Pro~ Operable Unit Boundaries. 
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1.4.1. Current Sites 

. There are currently 15 sites or AOCs within OU5 that are known to be contaminated with radioactive 

materials (principally plutonium and/or thorium). Some of these sites may also contain organic solvents, 

heavy ~etals, petroleum products and other hazardous materials, such as asbestos. A list of these 15 sites 

is shown in Table I.l. wAn additional number of sites, possibly as many as 100 or more, have recently 

been identified within OU5 (OU3 Limited Field Investigation Report (DOE 1992)). Some of these sites 

are likely to require further investigation under the scope of this work plan. These sites will be added to 

the scope of the OU5 RIJFS through addendums to the OU5 Work Plan and this OU5 QAPjP if a review 

of environmental data, as it . becomes available, determines that further investigation is needed to 

adequately characterize these additional sites. 

1.4.2. List of Known or Suspected Contaminants 

The 15 known AOCs in OU5 w~re determined from the results of earlier investigations that identified the 

presence of radioactive materials (Pu238
, Thm, CofJl, Cs137, and Aczn) and non-radioactive chemical 

contaminants (waste oils, paints, paint thinners, organic solvents and various metals (DOE 1992)). The 

known contaminants found in each of the 15 AOCs are presented in Table 12. Other radioactive and non­

radioactive chemical contaminants that may be found in some of these AOCs are presented in Table !.3. 

1.5. QAPjP SCOPE 

The scope of the QA/QC activities to be performed in support of the RIIFS for OU5 includes all field 

sampling, sample handling and shipment, laboratory analyses, data reduction and data. validation efforts 

associated with the collection and reporting of RI quality information (i.e., environmental data 

documenting the types and concentrations of radioactive and chemical contaminants in soils, sediments, 

surface water and ground water obtained through field sampling, analysis, data validation and reporting 

procedures in accordance with CERCLA) necessary to. meet RIJFS objectives and support risk assessment 

requirements. These QA/QC activities also include the appropriate use of field and laboratory QC 

samples, approved field and laboratory calibration procedures, QA audits and. surveillances, non­

conformance reporting and corrective actions, and appropriate QA/QC follow-up efforts. 

• 

• 
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Table Ll Current List of OUS Areas of Concern 

. 
Designation 
Name/Number Description 

Sewage Disposal Building Area -

- Area 3 StOrage and redrumming area 
- Area 9 Fonner thorium storage and redrumming 

area 

- Area 8 Contaminated soils from Areas 9 and 1 

- Area 12 Contaminated soil from Area 1 and SM 
Building operations 

- Area 21 Old bunker 
- Area 22 Orphan soil 

- Area 7 Soil from SW cave. contaminated · · 
ventilation exhaust system, and crushed 
empty thorium drums 

- Area 10 Concrete from Unit 4 Dayton operations 

- Area 13 Polonium - contaminated wood . 
- Area J Dredged material disposal and hillside 

catch basin 
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Table 1.2 ·Known Contaminants in Operable Unit 5 

Release Site Known Contaminants 

Area 3, storage and redrumming area Plutonium-238, thorium, 1, 2 transdichloroetherene 

Area 7, soil from SW cave, Plutonium-238, ·thorium, cesium-137, actinium-
contaminated ventilation 227, tritium, and xylene 

. exhaust system, and crushed 
empty thorium drums -

Area 8, contaminated soils from Plutonium-238, thorium, and tritium 
Areas 9 and 1 

Area 9, former thorium storage and Plutonium-238 and thorium 
redrumming area 

Area 10, concrete from Unit 4 Dayton Plutonium-238 
Operations 

Area 12, contaminated soil from Area Plutonium-238, thorium, and cobalt-60 
1 and SM Building operations 

Area 13, poloniumoeontaminated wood Plutonium-238• 

Area 21. old bunker Plutonium-238, cesium-137, and tritium 

Area 22, orphan soil . Plutonium-238, cobalt-60, radium-226, cesium-137 

Area J, dredged material diSposal and hillside Paint and thinners, plutonium-238, thorium, 
tritium, cobalt-60 

Sewage disposal building area Plutonium-238 and thorium-232 

•Although polonium-210 decays to stable lead, lead is not listed as a suspected contaminant. The 
relatively high specific activity of polonium-210, and the limited amount of polonium-210 that 
was present at Mound Plant, would yield extremely small quantities of stable lead (Pb~. Low 
concentrations of Plutonium-238 were found in this area, possibly from run-on cross 
contamination. 

(Developed by Roy F. Weston, Inc.) 

• .·· .. · 
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Table 1.3 List of Possible Chemicals, Radionuclides, and Metals of Concern 
page 1 of 2 

Chemicals 
Acetic acid 
Acetone 
Acetonitrile 
Acrylonitrile 
n-Alkylidimethylbenzyl • 
Aluminum chloride 
Ammonium bicarbonate 
Ammonium hydroxide 
Ammonium iodide 
Ammonium sulfate 
Ammonium thiocyanate 
Anco Algaecide No. 1 
Ancocide 4020 
Aitcool 3310 
Ancosperse 3830 
Anion exchange resin (e.g. 
Dowex-50) 
Aqueous glutaraldehyde 
Arsenic 
Asbestos tiber 
Benzene 
Benzidine 
2-Benzyl-4-chlorophenol 
Bismuth phosphate 
Blankrola 
Boric acid 
Brucine 
2-Butanone 
Calcium carbonate 
Qllcium chloride 
Calcium hypochlorite 
Calcium nitrate 

. Calcium phosphate 
Carbamoyl phosphonate 
Carbon dioxide 
Carbon disulfide 
Carbon monoxide 
Carbon tetrachloride 
Caustic sode 
Chlorine 
Chi oro benzene 
Chloroethene 
S -Chi oro-2, me thy l-4,­

isothiazoline-3-one 

Chromic acid 
Citric acid 
Copper cyanide 
Copper sulfate 
Cresols 
Cyanide 
Cyclohexane 
Diacetone alcohol 
Dially phthalate (DAP) 
Dibutyl N, N diethyl 
Dichlorodifluoromethane 
Dichloromethane 
Diethyl ether 
Dimethylamine 
Dimethylformamide 
Dimethylsulfoxide 
p-Dioxane 
Epoxy resins 
Ethyl acetate 
Ethyl alcohol 
Ethylene glycol 
Ethylene glycol monobutyl ether 
Ferric chloride 
Ferric sulfate 
Ferrous hydroxide 
Feirous sulfide 
Ferrous sulfomate 
Fluoroboric acid 
Fluorotrichloromethane 
Formaldehyde 
Formic acid 
Freon-TE 
Freon-TF 
Glutaraldehyde 
Herbicide 
Hexane 
Hexanitrostilbene 
High explosives 
-PETN 
-PBX 
-RDX 
-HMX 
Hydriodic acid 
Hydrochloric acid 

Hydrofluoric acid 
Hydrogen peroxide 
Hydrogen sulfide 
Hydroxylamine nitrate 
lodomethane 
Isobutyl alcohol 
Isocyanate 
Isopropal 
Isopropanol 
Kerosene 
Lactic acid 
Lead acetate 
Lithium chloride 
Lithium hydride 
Maleic anhydride 
Methanol 
Methyl alcohol 
~ethyl ethyl ketone 
Methyl isobutyl ketone 
2-Methyl-4-isothiazolin-3~ne 

4'4'Methylene. Bix(2-
chloroanoline) 
Methylene blue 
Methylene chloride 
Microbicide 77 
Nalco 2532 
Nalco 2575 
Nalco 2590 
1-Naphthylamine 
2-Naphthylamine 
Nickel acetate 
Nickel chloride 
Nickel sulfamate 
Nickel sulfate 
Nitrate 
Nitric acid 
Nitric oxide 
Nitrogen dioxide 
Nitrous oxide 
Oakite 
Organophosphate 
Oxalic acid 
PCB oils 
Pentaether 
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Perchlorate .Page 1-8 
Perchlorethylene Triazole 
Phenol Bis(tributylin) oxide Thorium-230 
Phosphonate Tribromomethane Thorium-232 
Phosphoric acid Tributyl phosphate 
Polyacrylate Trichloroethane Metals 
Polyalkylene glycol Trichlorofluoromethane {includes DDSl!ecified 
Potassium bromide Trichloromethane radionuclides} 
Potassium carbonate Tritium Aluminum 
Potassium hydroxide Xylene Antimony 
Potassium permanganate Zinc chromate Barium 
Potassium pyrosulfite Zirconium oxide Beryllium 
Potassium sulfate Bismuth 
Propanol Radionuclides Cadmium a 
Propylene glycol Chromium 
Resorcinol Actinium-227 Cobalt' 
Silicon Americium-241 Copper 
Siltex Cesium-137 Curium 
Sodium bisulfate Cobalt-60 Gallium 
Sodium chromate Neptunium-237 Gold 
Sodium cyanide Neptunium-239 Iron• 
Sodium dichromate Plutonium-238 Lead 
Sodium hexametaphosphate Plutonium-239 Lithium 
Sodium hydrogen sulfate Plutonium-240 Magnesium 
Sodium hydroxide Plutonium-241 Manganese 
Sodium molybdate Plutonium-242 Mercury 
Sodium nitrate Polonium-208 Niclcet• 
Sodium nitrite Polonium-209 Niobium 
Sodium polyacrylate Polonium-210 Ruthenium. 
Sodium sulfite . Protactinium-231 Selenium• 
Sodium tartrate Radium-226 Silve~ 

Sulfuric acid Radon:.222b Telluriuma 
Tetrachloroethane Strontium-90 Tin• 
Tetrahydrofuran Thorium-228 Vanadium 
Thenoy ltrifluoroacetone Uranium-233 Zinc 
Thennite Uranium-234 Zirconium 
Toluene Uranium-235-

Toluene diisocyanate Uranium-238 
Tolytriazole Thorium-229 

• These were identified as contaminants in either tbe bismuth or the aluminum cans that were irradiated to produce 
polonium. The specified radionuclides that may have been produced have not been thoroughly evaluated. 
b Radon-222 is a daughter product of radiuim, actinium, and thorium. , 
HMX - octahydro-1 ,3,5, 7-tetranitro-1,3,5,6-tetrazocine cyclo-tetramethylenetetranitramine 
PBX - plastic; bonded explosive 
PCB - polychlorinated biphenyl 
PETN- pentaerythritol tetranitrate (explosive) 
RDX- h,exahydro-1,3,5-trinitro-s-triazine-cyclotetramethylene-tetranitramine 

(developed by Roy F. Weston, Inc.) 

• 

• 

• [ 
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The data needs and data quaiity objectives (DQOs) applicable to OUS RIIFS activities are described in 

Section 4 of the OUS Work Plan and can be summarized a.S follows to: 

• Obtain environmental data (types and concentrations of radioactive contaminants present in soils, 
sediments, surface water and ground water) of sufficient and consistent quality from within and 
around the various AOCs in OU5 to adequately characterize the nature and extent of radioactive 
contamination; 

• Obtain environmental data (types and concentrations of non-radioactive/chemical contaminants 
present in soils, sediments, sufface water and ground water) of sufficient and consistent quality 
from within and around the various AOCs in OUS to adequately characterize the nature and 
extent of non-radioactive/chemical contamination; 

• Obtain RI quality data to support an OUS-specific risk assessment and the site-wide risk 
assessment for the Mound Plant; 

• Obtain environmental data (types and concentrations of · radioactive and non-radioactive 
contaminants present in soils, sediments, surface water and ground water) of sufficient and 
consistent quality to support the screening of remedial action technologies; and, 

• Obtain environmental data of sufficient quality and quantity to support a record of decision 
(ROD) addressing the need for removal actions, interim remedial actions, remedial actions or no 
further action required detennin~ons in accordance with CERCLA and the tenns and conditions 
of the Mound Plant Federal Facility Agreement (FFA). 

In addition, the various areas within OUS will require individual development of specific objectives. In 

ol'!ier to appropriately address the sampling and analytical quality needs of each site, specific direction will 

be presented in area-specific Field Sampling Plans (FSPs). Data Quality Levels, such as EPA I-V, may 

be utilized to assist in defining the degree of analytical documentation required. As discussed in the OU9 

Site-Wide QAPjP (DOE 1993) these levels range from field screening and indic3tor measurements to 

comprehensive analytical methods with complete documentation package deliverables. Depending on the 

intended use of the data. appropriate data quality will be determined. 
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2. PROJECT ORGANIZATION AND RESPONSmiLITY 

Section 2 of the OU9 Site-Wide QAPjP (DOE 1993) does not apply to this OU5 QAPjP. 

Project organization anp responsibility are divided among the DOE Environmental Remediation (ER) 

Program Group, which includes the following: the DOE Albuquerque Field Office (DOEJAL); the DOE 

Dayton Area Office (DOEJOAO) and its operating contractor (EG&G Mound Applied Technologies. Inc.); 

and the ER Program subcontractors. The current identified EG&G subcontractor for OU5 is Science 

Applications International Corporation (SAIC). 

DOEJOAO has primary responsibility for the execution of the ER Program and Mound Plant. with 

technical support/oversight provided by DOEJAL. SAIC will conduct the OUS RJ/FS at Mound Plant, 

under the direction of EG&G, and will be responsible for the quality of the environmental data. 

Figure 2.1 illustrates the specific lines of authority and communication for OU5. The U.S. EPA Region 

V is responsible for review and approval of this OU5 QAPjP. The U.S. EPA Region V Central Regional 

Laboratory and/or Centrai District Office Regional Laboratory are responsible for performing external 

audits of the OUS field activities. · The Central Regional Laboratory is also responsi~le for performing 

external audits of all laboratories. Additional review and approval of these activities is provided by the 

Ohio EPA Southwest District Office. 

2.1. OPERATIONAL RESPONSmn.ITIES 

Section 2.1 of the OU9 Site-Wide QAPjP (DOE 1993) does not apply to this OU5 QAPjP. 

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

DOEJOAO. One of these divisions is the Environmental, Safety and Health Division. which includes the 

Environment and Health Group. The DOEJAL has an ER Prograin Group that is responsible for ER 

Program implementation at all seven DO~ installations under their purview. 
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Descriptions of the operational responsibilities of each entity are as follows: 

• DOE Dayton Area Office. The DOE DAO is responsible for implementing the FF A with EPA. 
The designated Remedial Project Manager (RPM) is Mr. Arthur K.leinrath. The DAO is 
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 paralleling that of the 
DOE. EG&G has a manager responsible for environment, safety and health, Mr. Warren Smith, 
and a subordinate vice-president responsible for Environmental Restoration/CERCLA, Mr. 
Charles S. Friedman. The Mound Plant environmental assessment and planning group bas 
functions that include environmental compliance and waste management. Mr. Jim Rigano is · 
responsible for the project management of OUS. Mr. Rigano's subcontractor, SAIC, with local 
offices in Dayton, Ohio, provides technical support and Will perform the RIIFS in OUS. 

- The SAIC program manager, Mr. Maury Walsh, is responsible for implementing contracted ER. 
Program activities. His primary responsibilities are to provide access to the resources within 
SAIC and to ensure project quality, timeliness and cost-effectiveness of the program. The 
progriun manager is also the primary point of contact between EG&G and SAIC. 

- The SAIC project manager, Mr. Steven Coyle, is responsible for the daily management of the 
project and support staff. In addition to his responsibilities for the work plan, associated plans 
(including this OUS QAPjP) and schedules, the project man;1ger coordinates the work and 
serves as the liaison to the EG&G project manager. The project manager will also ensure that 
sampling and analysis activities are conducted in full compliance with this OUS QAPjP. Based 
upon reports from the Quality Assurance Manager (QAM), the project manager will ensure that 
appropriate corrective actions are implemented, as necessary, to address nonconformances. 

- SAIC task managers are responsible for the day-to-day implementation of the work plans, 
including all associated plans such as the health and safety plan (HSP) and this OUS QAPjP. 
The task managers are responsible for coordinating daily activities and informing the project 

· manager of technical progress, nonconformances, health and safety problems and other related 
project matters. 

- The SAIC Quality Assurance Manager (QAM), Mr. N'tle Luedtke, is responsible for the 
development and implementation of this OUS QAPjP. The QAM also conducts internal 
performance and system audits of laboratory, field and project activities and ensures corrective 
action(s) are implemented. 

- The SAIC Quality Assurance Officer (QAO), Ms. Amy Meyer, 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. 
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•. DOEIAL. DOE!Ai. has line authority over DAO and is responsible for program management. 
The designated project manager is Mr. David Flynn. 

2.2. FIELD TEAM RESPONSmiLITIES 

Section 2.2 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OUS QAPjP with the following 

exception. 

All references to "Operable Unit 9" under this section in the OU9 Site-Wide QAPjP (DOE 1993) are 

replaced with "Operable Unit 5." 

2.3. LABORATORY RESPONSmiLITIES 

Section 2.3 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OUS QAPjP. 

2~4. QUALITY ASSURANCE RESPONSmiLITIES 

Section 2.4 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OUS QAPjP. 

• 



• 

• ) 
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3. QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA 

IN TERMS OF PRECISION, ACCURACY, COMPLETENESS, REPRESENTATIVENESS, 

AND COMPARABn.ITY 

Section 3 in the OU9 ~ite-Wide QAPjP (DOE 1993) does not apply to the OU5 QAPjP. 

The objectives for field sampling and analytical measurement are l9 produce information of known and 

sufficient quality to support the investigations and resulting decisions. This section defines the project 

goals for accuracy, precision, completeness, representativeness, and comparability of measured data. 

Appropriate procedures and quality control checks will be employed to document that known and 

acceptable levels of accuracy and precision are maintained for each data set. Goals are primarily 

expressed in tenns of acceptance criteria for the quality conttol checks performed. 

- The known and potential COCs for OU5 worlc sites are listed in Table L2 and 1.3. OU5 
investigations will include these contaminants as well as parameters identified on EPA's target 
compound list (TCL) for organic compounds, target analyte list (TAL) for inorganic constituents, 
and HPLC method compound list for explosive compounds. 

- The field and laboratory quality control checks planned for this investigation are presented in 
Table m.l. through m.3. and are consistent with those identified in the OU9 Site-Wide QAPjP 
(DOE 1993). 

- In the discussion of Completeness and in Table ill.4, "Calculations for Completeness of 
Measurement Data" of the OU9 QAP.iP (DOE 1993), the term "valid" for OU5 analysis will 
include all "r (estimated) data which are identified. by the validation process to be qseable for 
the project. 

3.1. ACCURACY 

3.1.1. Definition 

Section 3.1.1 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OU5 QAPjP . 



Analylkal 
Method 

SOP 2.2 

SOP2.2 

SOP 2.2 

SOP2.2 

SOP 2.2 

SOPJ.I 

SOP 3.3 

SOP 6.1 

SOP 6.2 

' 

Table 111.1 Summai'J or QuaUty Control Procedures ror t1eld Screenlna and t1eld Measurements 
(page I or 2) 

Parameter QuaUty Control Check Frequency 

pH Calibration with two bufrer solutions (pH4 Before and after a well purge 
and 7 or 7 and 10) (for atCUracy) 

Calibration check wllh one buffer solution Once per well, after alkalinity analysis 
(for acaaracy) 

Electrical Calibration (3 llandudl) (for ac:curacy) Before and after sample shift 
conductivity 

Calibration check (I standard) (for accuracy) One per ten or fewer field samples 
coUected 

Temperature Duplic:ate sample (for precision) One per len or fewer field samples 
coUected 

Calibration (for ac:curacy) NA 

Dissolved OJ Duplicate nmple (for precision) One per ten or fewer field samples 
coJJected 

Calibration (for KCWIIC)') One per day 

Oxidation-Reduction Calibration (for ac:curacy) Once per day 
Potential 

Duplicate sample (for precision) One per ten or fewer field samples 
coUected 

; 

Water level Duplicate measurement (for precision) Once per well sampled 

Water level Depth response (for acaaracy) Once per test 
(ttansducer) 

Combustible gas Calibration (I standard) (for accuracy) Once per day 
level. 

Duplicate standard (for precision) Once per day 

Organic vapor level Initial calibration (for accuracy) Once ·per day 
(PID) 

Duplicate standard (for precision) Once per day 

Acceptance Criteria 

:t 0.1 units of true value 

:t 0.1 units of true value 

:t I OCJ. of true value 

:t 20'11 of true value · 

:t I°C 

:t 2°C (manufacturer's 
specification) 

S 20'1!RPD 

:t I OCJ. of expected value 

:t I OCJ. of true value 

S 20'11 RPD 

:t 0.02 feet of fint reading 

S 2-S'J, difference, measured 
vs. recorded 

:t 10'11 of true value 

:t 20'1. of Initial calibration 

:t lOCI. of true value 

:t 20'11 of Initial calibration 



••• 
Analydcal 
Method 

SOPU 

SOP6.7 

SOP 6.1S 

• 
Table lil.l SwnmaQ of QuaUty Control Procedures ror field Screealn1 aad Field Measuremenll 

(page 2 of 2) 

Parameter Quality Coatrol Cbeck l'nquency 

Alpha sudace Source dlcck (for accuracy) Once per day or after lnslnlment 
contamination adjustments or repairs 

Backpoqnd count (10 minutes) (for Once per day. • 
ICCUIICJ) 

Rcplkate measurement (for precbion) Once every 10 measurements 

Low-entfJY samma Soun:e dlcck (for ac:cwac:y) Once per day 
radiadon 

Bac:tpound cbc:c:k (for ICCUIICJ) Once per day 

Voltase plateau (for accuracy) Once per week 

Repllcale measurement (for precision) Once every 10 maswements 

Gamma-Ray Fields Soun:e cbec:t (for ICCUraey) Once per day 

Bact8f011Dd cbc:c:t (for ac:c:ut~Cy) Once per day 

NA - DOl applicable 

• 
AcceplaDce Criteria 

~ I~ of expeerCd value 

Slc:pm 

~4xSD 

~3xSD 

~3xSD 

Voltage lbould be 1100 to 
1300V 

:t:4xSD 

:t I~ of known value 

:t l~ of previous value 



Analytical Method 

E907.0' 

E901.0' 

E901.0' 

E90l.l" (water) 

B907.0' (water) 

E906.0' 

' 

••• ... 

Table IU.l Swmnal}' of QuaUly Cootrol Pnlcedura for tleld AdiYIUel and Laboratory Measuremenls 
(pap 1 or 19) 

Parameter Quality Control Check Frequency Acceptance Criteria 

IIOIOplc Uranium Field quality coalrol 

Isotopic Plutcmium Duplicate I every 10 or fewer field samples (water) +4 ll sou 
I every 10 or fewer field samples (soil) 

Isotopic Thorium 
• Hot Applicable 

Radlum-226 IBqulpmea& (dnsatc) blank I every 10 or rewcr lidd aamples (watet and soil) SIO a level in associated samples 

Ametlcium-241 ....._.tol}' quality coatrel 

Background Once per weet for bactaround subtraction; 
(1000 mlnutea) minimum detectable activity 

Pulsedlcct Once per day Peat counta at SmeV 
:t lx.SD 

Metbod blank I per 20 samplea of 1 given matrix. SlxMDA 

Method spite l per 20 samplea of 1 similar matdl or whenever :tl l SD" normalized deviations 
a batdl of sample; is prepared In a day, 
whicllever is more frequent. 

. Maldx spite I per 20 samplea of a almilar matdll :t3 a SO" normalized deviations 

RepUcatc wnple I per 20 aamplea of a aimilar matrix +4 a SOU normalized ranae 

Tritium field qualllJ coatrOt 
Duplicate l every tO or fewer field samples (water) +4ll sou 

I every 10 or fewer field samples (soil) 
Not applicable 

• 

., ... :ICICI)S:1? 
r)gS"§o 
n n i!· . [ ~ .... ~cr8 .:l 
J..\O::s"'.,> 

.... 0 Jt: 
o~ 5 
~1. -oR 

::! 
~ 

•• 



\. 
AnaiJllcal Method 

E906.ot 
(coni.) 

E9QI.I• 

• 
Table 111.2 SummaFJ or QuaUty Coah'ol Procedures for lleld Acdvtda aDd Laboratory Measuremeuts 

(pace 2 or 19) 

Parameter Quality Control Cleek Frequency Ac:cepcance Criteria 

Tritium Equipment (rinsale) blank I every 10 or fewer field samples (water and soil) _:siO a level in associated samples 

LaboratoFJ quaiiiJ eoatrol 
• Bact pound Once per day + 3 x SD, limlt·aross 

contamination; background 
' subtracts 

Source chcct Once per day :t:lxSD 

Method blank I every 20 or fewer samples or a aiven matrix or sJ.x MDA 
whenever a batch or samples Is prepared in a day, 
whichever is more frequent 

Method spike I every 20 or fewer Oeld samples or a amlllar :t:l a so• 
matrix normalized deviations 

Matrla. spike I every 20 or fewer Odd samples or a smllar :t:3 I. SD' 
Rlllrix normalized devtadons 

RepUcate sample I every 20 or fewer field samples or a similar + 4 " sD"" 
matrix normalized nnae 

Gamma radlllion lleld qualllr control 

Duplicate l every 10 or fewer field samples (water) +4XSD"' 
I every 10 or fewer field samples (soil) 

Not applicable 

Equipment (rinsate) blank I every 10 or fewer field samples (water and soil) .:S I 0 x level In associated samples 

LaboraloFJ qualllr control 

• 



Analytical Method 

E901.1' 
(cont.) 

E90S.O' 

Table 111.2 Summai'J of QuaUlJ Coatrol Procedures for Field Acllvlda and Labonloi'J Measurements 
(page 3 or 19) 

Parameter Quality Control Clleck Frequency Acceptance Criteria 

Gamma radiation Bact pound Once per day No identifiable peats; 
(10 mlnuaes) :t lO'l> error 

• 

Bactpound (1000 minutes) Once per month Not Applicable; Stored for 
background subtracdon 

Soun:c cbcct Once per day :t 3 x SD 

Mixed ltlndard Initial ICIUp and u acceaury Full range energy, linearity and 
efficiency calibration 
:t S% or known standard 

RepUcatc umplc', I every 20 or fewer umples of a similar matrix .:t 4 l so•:. nonnalizcd range 

Strontium-90 Field QualllJ Control 

Duplicate I evcry 10 or fewer Reid samples (water) +4x SOU 
I every 10 or fewer Reid samples (soli) 

Not Applicable 

Equipment (rtnsatc) blank I evcry 10 or fewer Reid samples (water and soil) ~10 x level in associated samples 

LaboralorJ quaiiiJ control 

Method blank Once per day <lx MDA 

Background cbcct Once per week +l x SD, Umlt-gross contamination 

Instrument reliability Oricc per day +3 x SD 

• 



Analytical Method 

6905.0' 
(cont.) 

CLPSOW1 

Table 111.2 Summary of QuaUt7 Control Procedures tor field AcU.Cdes and LabonlofJ Measurements 
(page 4 of It) . 

Parameter Quality Control Chedt frequency Acceptance Criteria 
... 

Slrontlum-90 Method spite I per 20 samples or a amillar matrix :tl x SD 
Noltnalized deviations 

Matrix spike I per 20 samples or 1 1fmilar matrix :tl x SD 
Normalized deviations 

RepiJcltc •ample I per 20 samplu of a similar matria +4 X SD 
Normalized range 

Plateau Once per year Not applicable 

EfRclmc:y determination Once per year Not applicable 

Oraanoc:htorine 11dd qUIIIIIJ control 
pesllcldcsii'CBI . 

. {TCL)' 

Dupllcato I every 10 or fewer licld 1amples (water) 
I every 10 or fewer field 11mples (soil) 

l!quipment (riuate) blank I every 10 or fewer field samplu (water and soil) .s 10 x level in auoc:latcd samples 

Labori.IOIJ qualllf control 

Metbod blant I per 20 samples analyzed of a pva matrix or .s CRQL; surrogate rctcodon times 
fewer; 1tt CLP SOW perCLPSOW 

Sulfur cleanup blank Wilen pordcm of aamplca require sulfur clean up .S CRQL; surroaate retcnllon times 
perCLP SOW 

lllltnlment blank CLPSOW CLPSOW 

• 



Analytical Method 

CLPSOW' 
(cont'd) 

CLPSOW' 
Modification D 

~--· 

Table 111.1 Summaey of QuaUly Conlrol Procedures for Field AcliYilles aad Labonlol')' Measuremenls 
(page 5 of 19) 

Parameter Quality Control Check Frc:quc:ney Accc:ptancc: Criteria 

Organochlorine Matria spike: I pet 20 aamplc:a of • alvca matril In I case: or Sec: Table 111.3; surrogate retention 
pestlcldesiPCBs fewer; sec CLP SOW times iptr CLP SOW 
(TCL)I (cont'd) 

Matria aplite duplicale I pet 20 aamplc:s of a alvcn matrix in a case: or Sec Table 111.3; surrogate retention 
(ewer; sec CLP SOW times per CLP SOW 

Surroaalc spike: All lab and flclclaamplc:a Sec Table 111.3 

Calibration (Initial and CLPSOW CLPSOW 
contlnulna> 

GCIMS confinnacJon Any samples with a detection from the TCL list CLPSOW . for pcstlclclcsiPCBs 

Laboraloty ConiiOJ Sample I per 20 samples of a alvc:n malrill Qr I whenever Sec Table 111.3 
a batch of samples Is prepared in a day. 
w~c~vuls~f~ 

Retention times and Retention CLPSOW CLPSOW 
time window 

Volatile orpnfc field qaaUly cootrol 
compounds (I'CL)I 

Trip blank I pet shlpplna contalnu to Lab _s 10 ll level in associated aamples 
-

Duplicate I every 10 or fcwu field samples (water) ,S 35% RPD 
R every 10 or fewu flc:ld samples (soil) 

Not _Applicable 

• • 



• • 
Table 111.2 Summai'J of QuaUtJ Control Procedures for neld AcdYides and LaboratorJ Measurements 

(page 6 or 19) . 

Analytical Method Parameter Quality Control Check Frequency Acceptance Criteria 

CLP SOW' Volatile oraanlc Equipment (rinsate) blank I every 10 or fewer field samples (water and soil) S 10 1 level in associated samples 
Modification D compounds (TCL)I • (cont'd) (c~nt'd) 

Sample bank blank I every 20 or fewer field samples s 10 1 level in associated samples 

Ambient blank I every 20 or fewer field samples s 10 1 level in associated samples 

LaboralorJ quaiUJ control 

Method blank Once per 12 hour period s S 1 CRQL of common lab 
solvents• 
S CRQL others 

Matrix spite I per 20 samples of a aivcn matrix In a case or Sec Table 111.3 
fewer; sec CLP SOW 

Matrix spike duplicate I per 20 samples of a alvcn matrix In a case or Sec Table 111.3 
fewer; sec CLP SOW 

Laboratory Control Sample Once per 12 hour period Sec Table 111.3 

System monltorina compounds All lab and field samples Sec Table 111.3 

lnstnlmcnt performance check Dally or each 12·hour period, whichever Is more CLPSOW 
frequent 

Calibration CLPSOW- CLPSOW 

Rctcntlon lime window CLPSOW :t0.06 relative retention lime units 
(sample and standard) 

Qualitative verification When a detection occurs In a sample CLPSOW 



Analytical Method 

CLPSOW1 

Modification D 
(cont'd) 

SWBOIO' 
SW8020' 
SWBOlO' 

Table 111.2 Summary of QuaUty Control Procedures ror fleld AdiYida and Labontory Measurements 
(page 7 of 19) 

Parameter Quality Control Check Frequency Acceptance Criteria 

Calibration check With every calibration CLPSOW 
' 

Internal atandard Every standard and sample CLPSOW 

Contlnulns calibrallon check Once each 12-hour period CLPSOW 

Halogenated and lleld quaiiiJ control 
aromatic volatile 
organic 
compounds 
Acrylonitrile, 
Acetonitrile . 

Trip blank 

I per ablppins container to lab S 10 x level In associated sampled" 

Duplicate I every 10 or fewer Reid samples (water) S 35"' RPD" 

. Equipment (rinsatc) blank'" I every 10 or fewer field samples (water) S 10 x level in associated 
samples• 

Sample bank blank' I every 20 or fewer field samples S 10 x level in associated 
samples• 

Ambient blank I every 20 or fewer field samples S I 0 x level In associated 
samples• 

Laboralol'}' quality control 

• • 



::• 

Analytical Method 

SW80llt 
SW802lt 
SW803lt 
(continued) 

•· 

I 

CLP SOW' 
Modification D 

' 

Table 111.2 Summar} or QuaUiy Control Procedures ror Field Acdvllles and Laboralol} Measurements 
(page 8 or 19) 

Parameter Qualily Control Check Frequency Acceptance Criteria .. 

Halogenated and Method blank 
aromatic volatile • 
organic I per 20 samples of a given matrix or I <PQL 
compounds whenever a batch of sampels is prepared in a 
Acrylonitrile, day, whichever is more frequent 
Acetonitrile 

Calibration S points: when calibration check criteria S 20% RSD for calibration 
exceeded factors 

Calibration check Once per 10 samples analyzed :t IS% from initial response 
factor 

Matrix spike I per 20 sampels of a given matrix Sec Table ID.3 

Matrix spike duplicate I per 20 samples of a given matrix Sec Table 111.3 

Surrogate spikes All field and lab samples See Table ID.3 

Retention lime window When new column installed and as needed :t 3 x SO of three retention 
times for each analyte as per 
SW846 

Laboratory control sample I per 20 sample$ of a given matrix or I Sec Table 111.3 
(LCS) whenever a batch of samples is prepared in a 

day, whichever is more frequent. 

Semi volatile Fldd quality control 
organic. 
compounds 
(fCL)' 

• 
' 



Table 111.2 SummaFJ ol QuaUtJ Control Procedures for neld Activities and LaboratorJ Measurements 
(page 9 or 19) . 

Analytical Method Parameter Quality COntrol Check Frequency Acceptance Criteria 

CLP SOw' Semi volatile Duplicate I every 10 or fewer field samples (water) ~SS% RPD" 
Modification D organic I every 10 or fewer field samples (soil) 
(cant'd) compounds Not applicable 

(TCL)I (cont'd) . 

Equipment (rinsate) I every 10 or fewer field samples (water and ~ 10 x level in associated 
blanlt• soil) samples" 

Laboratory quality control 

Method blank I per 20 samples analyzed of a given matrix ~ S x CRQL phthalate esters 
or whenever a batch of samples is prepared ~ CRQL others 

' in a day, whichever Is more frequent; see 
CLPSOW 

; . Matrix spike I per 20 samples of a given matrix or fewer; See Table 10.3 
see CLPSOW 

Matrix spike duplicate I per 20 samples of a given matrix or fewer; See Table 10.3 
seeCLPSOW 

Laboratory Control Sample I per 20 samples of a given matril or I See Table 10.3 
whenever a batch of samples Is prepared IQ a 
day, whichever is more frequent, see CLP 
sow 

Surrogate spike ·All lab and field samples See Table 10.3 

instrument performance Daily or each 12-hour period, whichever is CLPSOW 
check more frequent 

' 

G, 

\ .• ••• • • 



/. 

Analytical Method 

CLP SOw' 
Modification D 
(cont'd) 

CLPSOW1 

Modification A 

Table 111.2 Summary or QuaUty Control Procedures ror lileld Acllrilles and Laboratory Measurements 
(page 10 or 19) 

Parameter Quality Control Check frequency Ac:c:cptanc:e Criteria 

Semi volatile Calibration CLPSOW CLP SOW 
organic 
compounds 
(fCL)I (cont'd) • 

Calibration check With every calibration CLPSOW 

lntcmaJ standard Every standard and sample CLPSOW 

Continuing calibration check Once each 12-hour period CLPSOW 

Retention time window CLPSOW :t 0.06 relative retention time 
units (sample and standard) 

Qualification verification When a detection occurs in a sample CLPSOW 

Metals and Field qu1lllJ control 
Cyanide 

Duplicate .1 every 10 or fewer field samples (water) .S 25% RPD" 
I every 10 or fewer field samples (soil) 

Not applicable 

Equipment (rinsate) blank• I every 10 or fewer field samples (water and .s 10 x level in associated 
soil) samples• 

Laboratory quality control 

Initial and continuing After every ICV and CCV or 10% or every _sCDRL 
calibration blanks (ICB, 2 houn, whichever is more frequent 
CCB) 

• 



Analytical Method 

CLP SOW' 
Modification A 
(cont'd) 

. \. 

Table 111.1 Summarr or QuaUtr Control Procedures for Field Acd¥111es and Laboralor, Measurements 
(pap 11 or 19) 

Parameter Quality Control Check Frequcacy Acceplanc:e Criteria 

Metals and Preparation Blank. (PB) I per 20 samples of a given matrix or I ~CDRL 
Cyanide (cont'd) whenever a batch of samples Is prepared In a 

day, whichever is more frequent; see CLP • 
sow 

Laboratory Control Sample 1 per group of samples in a delivery group 80-120% Recovery 
or balch, whichever is more frequent 

Initial calibration verification CLPSOW CLPSOW 
std. (ICV) 

Contlnuins calibration CLPSOW CLP SOW 
verification ~td. (CCV) 

Unear range check standard CLPSOW Not established 
(CRJ, CRA) 

Interference check sample Sample twice per 8-hour shift, or at :t:209L of true value 
(ICSXICP and AA only) beginnlag and ead of analysis IIUn, whichever 

Is more &equenl 

ICP Serial dilution (L)(ICP I per group of samples of a slven matrix, rr resuU > 50 x IDL: 
only) conccntratioa, or each delivery sroup. ± lO,. difference 

whichever is more l'requent 

Spike sample (S) I per group of samples of a given matrix, 75~125% Recovery 
concentration, or sample delivery group, 
whichever is more frequent 

• • • 



Analytical Method 

CLPSOW1 

Modification A 
(cont'd) 

E32S.II (water); 
SW92SO (soil) 

E32S.21 (water): 
SW92SI (soil) 

1!3S3.2i 

1!375.21 or 
E37S.4 

B3SI.:JI (water) 

1!36S.JI (water) 

' 

:. 
Table 111.2 Summai'J of QuaUty Control Procedures for neld ActiYitles and Laboratory Measurements 

(page 11 or 19) 

Parameter Quality Control Check Frequency Acceptance Criteria 

Metals and Sample dup. (D) I per group of samples of a given matrix, If result ~ S x CRDL: 
Cyanide (cont'd) (sample replicate) concentration, or sample delivery group, :t 20% RPD 

whichever Is more frequent If result ~ S x CRDL: 
:t CRDL 

Method std. addillon Cl..P SOW CLP SOW 
OFAA only (MSA) 

Uncar range analysis (lRA) Cl..PSOW CLP SOW 
for ICP only 

lntcrclemenl corrections for Once per year or when Instrument adjusted CLPSOW 
JCP only 

Chloride, (CI) Field quality' control 

Nitrate-Nitrite 
(NO,-N01) 

Sulfate (SO.) Duplicate I every 10 or fewer field samples (water) ~2S% RPD 
I every 10 or fewer field samples (soil) 

Total nitrogen Not applicable 
(N) 

Total 
phosphorous (P) 

• 



A~lylical Method 

1!340.21 

· E32S 11 (water); 
SW92SO (soil) 

E3SJ.21 

E37S.21 or 
E375.4 

EJSI.JI (water) 

E36S.JI (water) 

E340.21 

' 

.Table 111.2 SumqJai'J or QuaUty Conlrol Procedures ror lileld AcdYides and Laboratory Measurements 
(page 13 or 19) 

Parameter Quality Control Check Frequency Acceptance Criteria 

Equipment (rinsate) blank I every 10 or fewer field samples (water) ~ 10 x level in associated 
samples 

Fluoride 

Chloride, (CI) Laboratory quaiiiJ control • 

Nitrate-Nitrite Method blank I per 20 samples of a siven matrix or I <PQL 
(NO,-N02) whenever a batch of samples Is prepared in a 

day, whichever is more frequent 

Sulfate (S04) Calibration (3 points) and When instrument conditions change or when Correlation coefficient 
Reasent Blank calibration check criteria exceeded ~ 0.995 or plot curve for 

Total nitrosen nonlinear analytes 
(N) . 
Total 
phosphorous (P) 

~uoride Calibration check Prior to sample analysis and one per 20 :t IS% of initial calibration 
samples analyzed response 

Matrix spike I per 20 samples of a given matrix 75-125% Recovery 

Matrix spike duplicate I per 20 samples of a siven mabix ~20%RPD 

Laboratory Control Sample I for each calibration Vendor specification 
(chloride, nitrate) 

••• .. 



Analytical Method 

8160.11 

8160.2' 

B41S.I11E41.5:21 

' 

•• 
Table 10.2 Summai'J of QuaUty Control Procedures ror tleld Actlritlet aod Labontory Measurements 

(pace 14 of It) 

Parameter Quality Control Check Frequency Acceptance Criteria 

Total dissolved Field qualllJ control • 
solids (TDS) 

Duplicate I every 10 or fewer field samples (water) ~2S% RPD' 

Bquipment (rinsate) blank I every 10 or fewer Held samples (water) ~10 x level in associated 
samples 

Laboraloi'J quaiiiJ control 

Method blank I per 20 samples of 1 given matrix or I <PQL . whenever 1 batch of samples Is prepared In a 
day, whichever Is more frequent 

Replicate sample I per 20 samples analyzed ~O%RPD 

Laboratory control sample I per 20 samples analyzed Vendor specification 
(LCS) 

Total organic Field quaiiiJ control 
carbon (TOC) 

Duplicate I every 10 or fewer field samples (water cl ~3S% RPD 
soil) 

Bqulpment (rinsate) blank I every 10 or fewer field samples (water) ~ 10 x level in associated 
samples 

Laboratory quaUlJ control 

• 



Analytical Method 

E41S.IIJE41S.21 
(cont'd) 

sw 833lt 

' 

:\ .• 

Table UU Swnmai'J of QuaUty Control Procedures for neld AcUYitln and Labontory Measurements 
(page 15 of 19) 

Parameter Quality Control Check Frequency Acceptance Criteria 

Total organic Method blank I per 20 samples of a given matrix or I <PQL 
carbon (TOC) whenever a batch of samples Is prepiRCI in a 

day, whichever is more frequent 

Calibration When lnsbUment conditions change or when Second reading must be within 
calibration check criteria exceeded 2S% RSD of Initial 

Calibration check I per 20 samples analyzed :t IS% of initial calibration 
response 

Matrix spike (MS) I per 20 samples of a given matrix 7S-12S% Recovery 

Matrix spike duplicate I per 20 samples of a given matrix ~20% RPD 
(MSD) 

Replicate sample 4 analyses for every sample _s 20% RPD 
-

Explosives t1eld quaUiy control 
(Method List) 

Duplicate I every 10 or fewer field samples (water) 3S% RPD samples 
I every 10 or fewer field samples (soil) ' 

Not applicable 

Equipment (rinsate) blank I every 10 or fewer field samples (water and _s 10 x level in associated 
soil) samples 

Laboratory quality control 

Method blank I per 20 samples of a given matrix <PQL 

... .• 



Analytical Method 

sw 8330' 
(cont'd) 

SW9081 

ASTM 0422-63 

ASTM D8S4-83 

ASTM D-2434 

ASTM D-4254 

ASTM D-4254 

' 

Table 111.2 SummaiJ or QuaUiy Conlrol Procedures lor tleld Actbldes and Laboratory Measurements 
(page 16 or 19) 

Parameter Quality Control Check Frequency Acceptance Criteria 

Ellplosives Calibration (S pt.) when calibration check limit criteria ~ IS% RSD of average RF 
(Method Ust) ellceeded • 
(cont'd) 

Matrix spike (MS) I per 20 samples of a slven matrix Sec Table 111.3 

Matrix spike duplicate I per 20 samples of a slven matrix Sec Table 10.3 
(MSD) 

Retention time window With every calibration check Column and Compound 
Specific 

Calibration check Prior to sample analysis and I per 10 :t 2S% of peak height of Initial 
' samples analyzed 10 x TRL calibration standard 

Cation ellchanse Field quaUIJ control 
capacity (CEC) 

Particle size · Duplicate (for soil pH, I every 10 field samples (soil) ··Not applicable 
Analysis alkalinity only) 

Specific sravity 

Hydraulic Laboralo17 quallt)' control 
conductivity 

Relative density Method blank (CEC) I per 20 samples as per SW846 
analyzed 

Maximum 
density 

• 



Analytical Method 

CLP SOW' 
Modification C 

CLP SOW' 
Modification C 
(cont'd) 

Table 111.2 Summa17 of QuaUiy Control Procedures for neld Adltllles and Laboralo17 Measuremenls 
(page 17 or 19) 

Parameter Quality Conlnll Check Frequency Acceptance Criteria 

Lanthanides Field quality control 
• 

Duplicate I every 10 or rewer field samples (water & ~ 25% RPD", not applicable ror 
soil) soils 

Equipment (rinsate) blank I every 10 or rewer field samples (water) ~ 10 x level in associated 
samples" 

Labonloi'J quality control 

Initial and continuing After every ICV and CCV or 10% or every ~CRDL 
calibration blanks (lCD, 2 houn, whichever Is more rrcquenl 
CCB) 

Lanthanides Preparation blank (PB) I per 10 samples or a aiven matrix or I ~CRDL 
(cont'd) whenever a batch or samples Is prepared In a 

day, whichever is more f'rcquena 

Laboratory control sample I per poup or samples in a delivery aroup 80-120% recovery 
(LCS) or balch, whichever is more f'rcqucnl 

Initial calibration verification CLPSOW CLPSOW 
aid (ICV) 

Continuina calibration CLPSOW CLP SOW 
verification aid (CCV) 

• • .. 



IP (. 

Analyllcal Method 

CLPSOW 
Modification c 
(cont'd) 

• 
Table 111.2 Summai'J of QuaUiy Conlrol Procedures ror neld AcdYides and Laboraloi'J Measurements 

(page 18 or 19) 

Parameter Quality Contnil Chec:t Frequency Acceptance Criteria 

Lanthanides Unear range check slandard CLPSOW Nol established 
(cont'd) (CRI, CRA) • 

Interference check sample Sample twice per 8-hour shirt, 0.. a1 j: 20% of true value 
(ICS) beginning and end of analysis run, whichever 

Is more frequent 

ICP Serial dilution (L) I per group of samples of a given matrix, If results > SO x IDL 
concentration, or each sample delivery j: 10% dirference 
group, whichever Is more frequent 

Spike sample.(S) I per group of samples of a given matrix, 7S-12S% Recovery 
concentration, or sample delivery group, 
whichever Is more frequent 

Sample dup. (D) I per group of samples of a given matrix, If results ~ S x CRDL; 
~sample replicate) concentration, or sample delivery group, j: 20% RPD 

whichever Is more frequent If results ~ S x CRDL; 
j: CRDL 

Method std. addition OFAA CLPSOW CLPSOW 
only (MSA) 

Unear range analysis (LRA) CLPSOW CLP SOW 
for ICP 

lnterelement correcllons for Once per year or when Instrument adjusted CLPSOW 
ICP 

• 



• 

• 

b 

• 

• 
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Table DLl SIIIIUDal1 of Quallty Control Procedures for Field Activities aad Laboratory Measurements 
(page 19 of19) 

A sample blan.lc monitors for VOC' s potenbally prc:seD1 in the sumnmding environment where samples are 
commonly handled before sbipmcnL The blank is prepared with organic-free deionized water in sample 
vials, capped with no bubbles, and placed in the desired loc:aDon during sample handling. 

Isotopic uranium. isotopic plutonium, isotopic thorium. Ra.dium-226, and Americium-241 will be 
analyzed by approved laboratory developed SOPs. These SOPs will be based on National 
Academy of Sciences (NAS) literanJre, U.S. DOE procedures. U.S. EPA procedures, ASTM 
methods, or other established literalllrC n:ferences. 

Procedures according to "Environmental Radioactivity Laboratory Intercomparison Studies 
Program." U.S. EPA. EPA-60014-81-004. 

"Improved Evaluation ofEnvironmental RadiocbemicallnorgaDic Solid Matrix Replicate Precision: 
Normalized Range Analysis Revisited." 1. W. Dillard and R. E. Gladd, 36th Almual Conference 
on Bioassay, Analytical, and Environmental Radiochemistry, Oak Ridge, TN, 1990. 

"Prescribed Procedures for Measurement of Radioactivity in Drinking wa~~:r: U.S. EPA. EPA-
60014-8~2. bucst versiOD. 

Counted twice OD different dclectors. 

U.S. EPA ContraCt Laboratory Program Statement of Work for Organic Analysis, No. OLM01.8, 
·August 1991. 

Target Compound Ust 

For methylene chloride. acetone, toluene, or 2-butanone. 

U.S. EPA Contraet Laboratory Program Statement of Work for Inorganic Analysis, No. n.MOl.O, 
March 1990. 

"Methods for Chemical Analysis of Water and Wastes," U.S. EPA. EPA-600/479-020, n:vised 
March 1983. 

"Test Methods for Evaluating Solid Waste, Physical/Chemical Methods." SW-846, U.S. EPA. 
November 1986 or most recent version. 

Soil and Rock; Dimension Stone, Gcosynthetic:s Vol. 4.08, 1991 Annual Book of ASTM Standards 
Section 4 "CoDSti'W:tion." 
To be prepared for sampling locations without dedicated sampling equipmcnL 

All field quality control samples associated with a ~ of samples will be evaluated as a uaiL This 
criterion is designed for evaluating an isolated quality control sample and does not take into account the 
interdependencies of quality control results. Com:ctive actions will be taken at all levels of detection in 
the blank samples associated with field sampling. The criterion lqiplies only if there is a positive detection 
of the same compound in associated samples. All data will be evaluar.cd on a case-by-case basis; then:fore, 
this criterion may not be applicable at times (e.g., reported levels near detection limits). 

•• 

• 



Aaalrtlcll Melbod 

CLPSOW 
Pestlddes 
PCBs 

CLPSOW 
Volatile 
Oqaatc 
Compound• 

• 
Table 10.3 Labontory Control Limits 

ror Matrlz Spikes, Matrtz Spike Duplicates, and Surrogate Spikes 
(page I or 6) 

Splklaa Compouadl Spike Coacenlntlon 

Water Soli Percent Recover,-
(p&IL) (pglkg)• Water Soli 

Matrlz SplktJLCS 

Undanc • • ~123 46-127 

Heptachlor • • 40-131 35-130 

Aldrin • • 40-120 . 34-132 

Dieldrin • • 52-126 31-134 

Endrin • • 56-121 42-139 

4,4'-DDT . • • 38-127 23-134 

Surrogatei 

Tctrachloco-m-aylcac pcrCLP. pcrCLP 60-150 60-ISO 
sow SOW 

Decachloroblpbenyl pcrCLP pcrCLP 60-ISO 60-ISO 
sow sow 

Matrlz Spike 

1,1-DCB • • 61-145 59-172 

Trichloroetheno • • 71-120 62-137 

Benzene • • 76-127 66-142 

Toluene • • 76-125 59-139 

Chlorobcnzenc 
.. • 75-130 60-133 

• 
Advisory Limits 

Relative Percent Dlrrerence (-.) 
Water, Soli 

s_J.S s_50 

s_20 S,]l 

s_22 s_43 

s_IB s_38 

s_21 s_45 

s_27 <.50 

NA NA 

NA NA 

s_l4 s_22 

s_l4 s_24 

s_ll s_21 

s_l3 s_21 

s_IJ s_21 



Analyllcal Melbocl 

CLPSOW 
Vola die 
Orca ale 
Compounds 
(cont'd) 

SWSOIO and SW8020. 

Hatoaenaled and 
Aromallc Volallle 
~rcaalc Compounds 

Table ID.l Laboratory Control Umlls 
lor Malrlz Spikes, Malrtx Spike Duplicates, and Surrogate Spikes. 

(page l ol6) 

Splldq Compounds Spike Coa:c=entrallon 

Surroaates 

Toluene-dB perCLP perCLP 88-110 84-138 
sow sow 

4-Bromo-Ruorobenzcne perCLP PI!R CLP 86-115 59-113 
sow sow 

1,2-Dichloroetbanc-d4 perCLP perCLP 76-114 70-121 
sow sow 

Malrla Splke"ILCS 
. 

Bromodicblorometbanc • • 42-172 60-140 

Bromoform • • 13-IS9 60-140 

Carbon tcUadllodde • • 43-143 60-140 

Qdoroform • • 49-131 60-140 

Dlbromocbloromcthanc • • 24-191 60-140 

1,4-Dicblorobcnzene • • 42-143 60-140 

1,2-Dicbloroetbanc • • 51-147 60-140 

1,1-Dichloroetbcnc • • 28-167 60-140 

' 

AdYisory Umlts 

' 

NA NA 

NA NA 

NA NA 

SIS S30 

SIS S30 

SIS SJO 

SIS SJO 

SIS S30 

SIS S30 

SIS SJO 

SIS S30 

•• 



AaaiJIIcal Melbocl 

SW8010 aad SWI020 
Haloaeaated and 
Aromatic Volatile 
Oraanlc 
Compounds( coot' d) 

SWB030 

CLPSOW 
Semi·YolaWe Oraaolc 
Compounds 

• 
Table ffi.3 Laboratory Control Limits 

for Matrlz Spikes, Matrix Spike Duplicates, aad Surrogate Spikes 
(page 3 of6) 

Splklaa CompouadJ Spike Coaceotrallon 

1,1,1-Trk:bloroetbanc • c 
41-138 60-140 

Tricbloroedlcoc • • 3S-146 60-140 

Vinyl c:IIJoride • • 28-163 60-140 

Benzene • c 
39-ISO 60-140 

Surroaatea 

Bromocbloromethane 30. 30 S9-111 70-130 

F1uorobenzcne 30 30 48-120 70-130 

o-CdoroOuorobenzcno ' 30 30 44-124 70-130 

Malrbl Splke"ILCS 

Aaylonilrilo • NA 70-13S NA -
Matrt. Spike 

Pbcool • • 12-110 26-90 

2-Cbloiopheool • c 
27-123 2S-102 

1,4-Dicblorobeozene • • 36-97 28-104 

N-nilOICHfi-a-propylamlno • • 41-116 41-126 

1,2,4-Trichlorobcazcne • • 39-98 38-107 

4-CIIoro-3-mclbylpbcnol • • 23-97 26-103 

• 
Advisory Llmlll 

Sl5 SJO 

• SIS S30 

Sl5 S30 

SIS S30 

Sl5 S30 

Sl5 SlO 

SIS S30 

Sl5 NA 

~42 ~s 

~40 ~so 

98 97 

~8 ~38 

~28 ,S23 

~42 ~33 



Aaai,Ucal Mdbad · 

CLP SOW Semi-
yolaUle Orpale 
Comp~odl (conl'd) 

' 

••• 

Table m.:s Labontoey Coolnl Umlla 
ror Malrlz Spikes, Matrls Spike Dupllcales, aad Surrogate Spikes 

(pace 4 or 6) 

Splklaa Compouada Spike Coaceatndoa 

Ac:eoaphtbeno 
c • 46-118 31·137 

4-Nli.IOpbeool • • 10..80 11-114 

2,4-Diabrotolueno • • 24-96 28-89 

Pcnaacbloropbeaol • • 9-103 17-109 

Pyreac • • 26-127 35-142 

SU1'1'0Pta 

Nltrobcnzenc-dS perCLP perCLP lS-114 23-120 
SOW ·sow 

2-Fiuoroblphcayl perCLP perCLP 43-116 30-115 
sow sow 

p-Tcrpbcnyl-d1.4 perCLP perCLP 33-141 18-137 
sow sow 

Phenol-dS PerCLP perCLP. 10.110 24-113 
sow sow 

2-fluoropbcnol perCLP perCLP 21·110 25-121 
sow sow 

2.4.6-Tribromojlhenol perCLP perCLP 10..123 19-122 
sow sow 

• 

Adrisoey Umlts 

~31 ~·9 
• 

~so .s,SO 

~38 ~41 

90 ~41 

~31 ~36 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

•• 



AaaiJIICII Medlod 

CLP SOW Semi· 
wolaUie Orpnle 
Compauadl (Cont'd) 

swwo 

• ·~ . 

Table m.l Labonloi'J Control Umlll 
for Matris Spikes, Matrls Spike DupUcala, aod SuiTOiale Splka 

(pace 5 ot6) 

SpWaa Compoaada Spike Coac:eatnlloa 

2·0lloropheool-d4 pc:rCLP pc:rCLP 33-110 20-130 
SOW sow 

1,2-0icblombcnzcne-d4 pc:rCLP pc:rCLP 16-110 20-130 
SOW sow 

llaall Spike' (low 
CODCeDinlloD) 

RDX 11.6 4.4 61·17 40-160" 

l.l.S·TNB 26 1.6 IS·IOO 40-160' 

2,4,6-TNT s.8 2.6 78·101 4().160' 

2.6-DNT 1.0 1.6 66-IOl 4().160' 

2.4-DNT 0.8 0.6 74-99 40-160' 

Blaall Spike (blab 
coaeeatnlloa) 

RDX sa 2l 4!MI 4().160 

l,l,S.TNB 140 13 BS-108 40-160 

1,4,6-TNT 29 13 83-104 40-160 

1,6-DNT s.o 13 74-96 40-160 

2.4-DNT 4.0 3.0 17·100 4().160 

• 

Adrisoi'J Umlll 

NA NA 

NA NA 

32' 40'" 

19 30 

29 40 

4!1 60 

31 40 

19 30 

20 30 

19 30 

19 30 

20 30 



Table IB.3 Laboratory Control Umits 
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Cor Matrix Spikes, Matrix Spike DupUcates, and Surrogate Spikes 
(page 6 of 6) 

• Percent recovery limits for water are those established in SW846. The conttollimits for soil matrix spikes and surrogates and 
for precision are project established advisory limits until enough data points are generated to develop control charts. 

b Spike amount is for low concentration soils. 
c Sample will be spiked at a concentration at least 25% above the sample concentration, unless the concentration is less than the 

detection limit, where the spike concentration will be 2 to 5 the method detection limit 
d Conttol limits for sample matrix spikes have not been determined. 
• Conttol limits have not been established for solid matrices. These limits are project-established advisory limits for data 

evaluation purposes and not for valid and will be used until charts have been developed. 
r Precision is expressed for this analysis as the difference between the highest percent recovery and lowest percent recovery, as 

defined in the USA mAMA Quality Assurance Manual (USA 1HAMA 1990). 
1 Matrix spike recoveries are advisory limits only. 

• 

• ••• 

• 



• 

••• 
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Section 3.1.2 in the OU9 Site-Wide QAPjP applies to the OUS QAPjP with the following exception. 

Table ill.l in the OU9 Site-Wide QAPjP (DOE 1993) is replaced with Table ill.l in this OUS QAPjP. 

3.1.3. Accuracv Goals for Laboratory Measurements 

Section 3.1.3 in the OtJ9 Site-Wide QAPjP applies to the OUS QAPjP with the following exception. 

Table ill.2 in the OU9 Site-Wide QAPjP (DOE 1993) is replaced with Table ill.2 in this OUS QAPjP. 

3.2. PRECISION 

3.2.1. Definition 

Section 3.2.1 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OUS QAPjP. 

3.2.2. Precision Goals for Field Measurements 

Section 3.2.2 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OUS QAPjP. 

3.2.3. Precision Goals for Laboratory Measurements 

Section 3.2.3 in ·the OU9 Site-Wide QAPjP (DOE 1993) applies to the OUS QAPjP with the following 

exception. Table ill.2 in the OU9 Site-Wide QAPjP is replaced with Table ill.2 in this OU5 QAPjP. 

3.3. COMPLETENESS 

Section 3.3 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OUS QAPjP with the following 

. exception. Tables m.1, ill.2, ill.3, IV.1 and IV.2 in the OU9 Site-Wide QAPjP (DOE 1993) are replaced 

with Tables ill.1, ill.2, ill.3, IV.l and IV.2 in this OUS QAPjP. 

3.4. REPRESENTATIVENESS 

Section 3.4 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OUS QAPjP . 

3.5. COMPARABll.lTY 

Section 3.5 in the OU9 Site-Wide QAPjP (DOE 1993) -applies to the OUS QAPjP. 
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4. SAMPLING PROCEDURES 
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Section 4 in the OU9 Site-Wide QAPjP (DOE 1993) does not apply to the OUS QAPjP. 

The OU5 RifFS efforts ~ill follow Mound PlantER Program SOPs in performing environmental sampling 

and other field activities. The sampling program for OUS involves the collection of soil. sediment. 

groundwater and surface water samples. Surface water and groundwater samples may be collected if they 

support the objectives of the sampling. Additional activities to be performed include drilling. logging. and 

health and safety screening. All OUS sampling activities will be discussed in detail in the OUS area­

specific FSPs and the OUS Work Plan; However. the procedures for these activities are summarized in 

this section as part of the QAPjP for the investigations. The SOPs that will be followed were developed 

• for the Mound PlantER Program and are discussed in Section 4 and Appendix A of the OU9 Site-Wide 

QAPjP (DOE 1993). Only those SOPs applicable to OUS activities are referenced in the following 

paragraphs. 

•• 

4.1. GENERAL PROCEDURES FOR SAMPLING 

Section 4.1 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OUS QAPjP with the following 

exceptions and additions. 

Table IV.l in the OU9 Site-Wide QAPjP (DOE 1993) is replaced with Table IV.l in this OUS QAPjP. 

Samples will be identified as described in Table IV.2 of this document. Each operable unit will have a 

unique area identifier or identifiers. This identifier. once assigned. will not be changed. 

Table IV.3 in the OU9 Site-Wide QAPjP (DOE 1993) i~ adopted for OUS in a modified form as identified 

in Table IV.3 in this· OUS QAPjP. A table summarizing the planned samples and estimated quality 

assurance/quality control samples will be developed as part of each AOC's attachment to the FSP .. 
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Quality Assurance Project Plan 
Mound Plant. OUS QAPjP 
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Mound Plant ER Program SOPs Applicable to Operable Unit 5 
Page 1 or 5 

Revision 
Efl'ective Date Number Purpose 

Section 1-General 

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 1 To define the steps necessary for sample 
Documentation control and identification, data recording, 

and chain-of-custody documentation. 

1.4 Sample Containers March 1992 i To provide guidance in the selection and 
and Preservation · 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 May 1991 1 To provide a general guide for packaging 
Handling, Packaging, and shipping samples of environmental 
and Shipping of and hazardous materials to the laboratory. 
Samples 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 March 1992 1 To describe the equipment and 
Decontamination - procedures required for the 
Level D Protection decontamination of persons who have 

performed field activities in Level D 
protective clothing. 

1.9 Personnel March.l992 1 To describe the equipment and 
Decontamination - procedures required for the 
Level C Protection decontamination of persons who have 

performed field activities in Level C 
protective clothing. 

• 

• 

• 



• 

• 
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Section 

Table IV.l 
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Mound Plant ER Program SOPs Applicable to Operable Unit 5 
Pagel or 5 

Revision 
EfYective Date Number Purpose 

Guide to Waste February 2 To provide a general guide for the 
Management 1993 management of investigation-derived 

material at the Mound Plant. 

Section 2-Water Sampling .. 

2.1 Presample Purging of March 1992 1 To identify well-purging procedures for 
Wells evacuation of stagnant water from the 

will bore and its replacement by 
groundwater in sufficient quantities so 

-··· that a water sample representative of the 
formation of completion can be collected. 

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

2.3 Sampling Monitoring March 1992 3 To use a bladder pump to obtain 
Wells with a Bladder representative groundwater samples at 
Pump . shallow depths that are beyond the 

capabilities of a peristaltic pump. 

2.4 Sampling Monitoring June 1991 1 To obtain a representative groundwater 
Wells with a Bucket- sample at depths beyond the range (or 
Type Bailer capability) of suction lift pumps when 

bailer volatile air saipping is of concern. 
. well-casing diameters are too narrow to 

accept submersible pumps. or other 
difficult conditions are presenL 

2.5 Sampling Monitoring January 1991 0 To obtain a representative sample of the 
Wells with a groundwater at depths beyond the 
Submersible Pump capabilities of peristaltic pumps when 

bailing and bladder pumps are 
ineffective. 

2.6 Sampling Monitoring June 1991 1 To obtain a representative groundwater 
Wells with a sample from a shallow well (less than 26 
Peristaltic Pump ft deep). 

-
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Mound Plant ER Progr:am SOPs Applicable to Operable Unit 5 
Pagel of S 

Revision 
Section Effective Date Number Purpose 

2.8 Sampling for January 1991 0 To outline procedures for collecting a 
Volatile Organics representative groundwater sample and 

transporting it from its original 
environment to the laboratory for analysis . of trace volatile organics . 

2.9 Surface Water June 1991 1 To define guidelines followed by field 
Sampling personnel in sampling surface water · 

bodies and documenting all aspects of 
surface water sample collection. 

2.10 Stream Flow March 1992 0 To define guidelines that will be 
Measurements Using followed by field personnel for 
Flumes, Velocity-Cross measuring surface water flow rates in 
Sectional Area. and ditches, creeks, and springs. using flumes, 
Direct Volume velocity cross sectional area method, and 

the bucket and stopwatch method. 

Section 3-Hydraulic Testing 

3.1 Water Level March 1992 1 To determine the depth-to-water in an 
Measurement open bo~hole, cased borehole, -

monitoring well, or potentiometer. 

3.3 Operational Check of . September 1 To describe procedures for conducting 
Pressure, Transducers 1992 office and field checks of pressure 
Used in Measuring transducers. 
Water Levels in Wells -

Section 4-DrUling and Logging 

4.1 Soil 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 December 2 To insure that acceptable, consistent soil-
Communications of 1992 boring procedures are used to prevent 
Subsurface Contami- communication of subsurface 
nants with Ground- contaminants in vadose zone soils ot 
water landfill materials with underlying 

~undwater. 

4.2 Rock Boring March 1992 1 To ensure acceptable. consistent rock 
boring procedures for all pertinent 
aspects of hazardous waste investigations. 

• 

• 

• 
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4.3 

4.4 
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Mound Plant ER Program SOPs Applicable to Operable Unit S 
Page 4 of S 

Revision 
Section Effective Date Number Purpose 

Monitoring Well March 1992 1 To ensure acceptable, consistent 
Installation monitoring well installation. 

Monitoring Well March 1992 I To remove foreign materials that may 
Development w 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 monitoring 
well. 

Section S-SoU Sampling 

5.1 Soil and Rock March 1992 1 To describe the physical nature of 
Borehole Logging and consolidated or unconsolidated subsurface 
Sampling earthen materials encountered. during 

auger, rotary, or other drilling or 
trenching activities and collect samples of -
the earthen materials for funher 
evaluation. 

5.2 Soil Sampling with a March 1992 3 To describe a methOd for collecting a soil 
Spade and Scoop sample less than 4 ft below the land 

surface. 

5.3 Subsurface Solid March 1992 2 To defme a method of collecting 
Sampling with Hand subsurface solid samples with a hand 
Auger and Thin-Wall . auger and thin-wall tube sampler. 
Sampler 

5.4 General Soil Gas January 1991 0 To define a method that ensures 
Sampling and Field acceptable, consistent soil gas sampling 
Chemical Analysis and on-plant analysis with a gas 

chromatograph for volatile organic 
contaminants. 

5.8 Soil Sampling with a October 1991 1 To define procedures for collecting 
Stainless Steel Surface surface soil samples to determine the 
Soil Sampler chemical and physical soil properties. 
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Mound Plant ER Program SOPs Applicable to Operable Unit 5 
. PageS or 5 

Revision 
Effective Date Number Purpose 

Section 6-Health and Safety 

6.1 Health and Safety March 1992 1 To describe the equipment and proper 
Monitoring of method for monitoring combustible gas 
Combustible Gas. levels in order to determine when an 
Levels explosion hazard exists in the work 

environment. 

6.2 Health and Safety March 1992 1 To describe the equipment and proper 
Monitoring of Organic · method for environmental monitoring of 
Vapors with a toxic gases and vapors using a portable 
Photoionization photoionization detector (PID). 
Detector 

6.3 Health and Safety March 1993 1 To describe the equipment and proper 
Monitoring of Organic method for environmental monitoring of 
Vapors with a Flame toxic gases and vapors using a portable 
Ionization Detector Flame Ionization Detector (FID) 

6.4 Total Alpha Surface June 1992 0 To provide guidance for determining 
Contamination levels of total surface alpha 
Measurements contamination on equipment. vehicles, 

and personnel that have been in contact 
with material that was potentially 
contaminated with alpha-emitting 
radionuclides. 

6.7 Ncar Surface and Soil May 1992 0 To describe the procedure in which a . 
Sample Screening for field instrument for the detection of low-
Low-Energy Gamma energy radiation (FIDLER) is used to 
Radiation Using the monitor surfaces and soil samples for the 
FIDLER · presence of low-energy gamma radiations 

that accompany some alpha emissions. 

6.11 Beta-Gamma Radiation September 1 To provide guidance for determining 
Measurements 1992 levels of total surface beta contamination 

on equipment. vehicles, and personnel 
that have been in contact with material 
that was potentially contaminated. 

6.15 Measurements of January 1991 0 To describe the procedure for making 
Gamma-Ray Fields count-rate measurements of a gamma-ray 
Using a Sodium Iodide field with a sodium iodide {NAI) 
(NAI) Detector detector. 

•• 

• 

•• 
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Table IV .2 Operable Unit S Sample Identification Plan 
Page 1 of 1 

MNDXX-YYYY -ZZ:Z:Z · 

Where: 

MND = 
XX = 

yyy = 
zzzz = 

Mound Plant 
Sample Area Identifier as assigned by EG&G Mound. None have been assigned 
to date 
Sample Location Number 
Sample Type and Sample Round or Depth 

The fust "Z" is the sample type (investigative or quality control) as indicated below 

oz:z:z = 
lZZZ = 
'1222 = 
3Z:Z:Z = 
4ZZZ = 
6ZZZ = 

Field Sample 
Sample Duplicate 
Trip Blank 
Sample Bank Blank/Ambient Blank 
Equipment Blank 

. Bottle Lot Blank 

Field QC samples will be assigned a sample location number and sample round of the last sample of the 
associated sampling group. 

The second "Z" identifies the sample matrix as indicated below: 

ZJYZZ = 
ZlZZ = 
'Z2ZZ = 

soil 
sediment 
water 

The last two "Z" locations are utilized to identify sampling round or sampling depth. 



Paramelen 

Volatile Organic Compounds 

. Purgeable Halocarboas 

Pur&eable Aromatic 
Compounds 

Acrylonitrile, Acetonitrile 

Semlvolatlle Oraanic 
Compounds 

· PesticidesiPCBs 

Metals or Lanthanides 

Cyanide 

Nilrate-Nilrite 

Auoride 

SulCate 
Chloride 

Total Nitrogen 
Total Phosphorus 

• 

·Table iV.3 Sample Coatalaen, Volumes, Prelenatloo, and Holdlaa11mes: 

Aaalfllcal Method 

CLPSOW 
Modification D 

SWSOlWSWBOIO 

SW.S03WSW8020 

SWSOlWSWBOlO 

. 
CLPSOW 
Modlficadoa D 

CLPSOW 

a.rsow 
ModlflcatioaAorC 

CLPSOW 

E.53.2 

B340.2 

B37S.2 or Bl7S.4 
Bl2S.I 

·BlSI.l 
B36S.l 

Groundwater/Surface Water Samples 
(pa&e I or l) 

Coalalae..- Mlolmum Volume• 

Olass vial wllb Tenon- Two 40 mL vials 
lined septum (No 
beadspace) 

Glass vial wilb Tenon- Two 40 mL vials 
lined septum (No 
beadspace) 

Glass vial wllb Tenon- Two 40 mL vials 
Uned septum (No 
beadspace) 

Glass vial wllb Tenon- Two 40 mL vials 
Uned septum (No 
beadspace) 

Amber alau boUle wllb Two 1000 mL boldes 
Tenon-lined lid 

Amber &lass bollle wilb Two 1000 mL bottles 
Tenon-lined lid 

Polyelbylene boltle 1000 mL 

Polyelbylene bollle .500 mL 

Polyclbylene bollle SOOmL 

Polyclbylene botlle .500 mL 

Polyelbylene boule .SOOmL 

Polyelbylcne boule IOOmL 

., 

Presenalloa 

HCL to pH <2 
Cooi4"C I 

Cooi4"C 

HCL to pH <2 
Coo14"C 

Cooi4"C 

Cooi4"C 

Cool4"C 

HNO) to pll <2, Cool 
4"C 

NaOH to pH >12 
Coo14"C 

HJS04 to pH <2 Cool 
4"C 

Cooi4"C 

Coo14"C 

HJS04 to pH <2, Cool 
4"C 

Holdlaa11me• · 

14 days 

14 days 

14 days 

14 days 

7 days exlraelion/40 
days analysis" 

7 days exaraclion/40 
days analysis' 

6 months, 28 days 
(Mercury) 

14 days 

28 days 

28 days 

28 days 

28 days 



• 
Para me len 

Total Oraanlc CadloR 

Total DisiOlved Solids 

Total Suspended Solids 

Baploslvea 

Rlldlonuc:lldc& 
Gamma SpecccumdrY 
l'tutonlum IIOlopes 
Thorium (&Oto~ 
Radlum-226 
Amerielum-241 
Uranium Isotopes . 
Stronllum-90 

Trillum 

• 
. Table IV.l Sample Contalaen, Volumes, Presenadon, •net Hotdlna nmes: 

AaaJytlal Melbocl 

B41S.IIB4ts.2 

8161U 

8160.2 

SW8330 

8901.1 
8907.0 
8907.0 . 
8903.1 
8907.0 
8907.0 
B90S.O 

8906.0 

GroundwaterJSudare Water Samples 
(paae 2 of2) 

Container" Mlalmum Volume• 

Amber alau bottle Willi l.SOmL 
Tenon-lined lid 

Polyedlylcnc bottle IOOOmL 

Polyedlylcnc bottle JOOOmL 

Amber &lass bottle with J Jirer 
Tdlon·llned lid 

Plaalk: c:ubclalner lx4lltu 

Olau boUle 2SOmL 

Presenadon 

n.so. or JICl to ~H 
<2. Cool4°C 

Cool4°C 

Cooi4°C 

Cooi4°C 

HNOl to pH <2 
(IS mL I N HNO, 
per Iller) 

Cooi4°C 

Holdtnan~ 

28 days 

7 days 

7 day• 

7 days cxcractlonl 
30 daya analysis" 

Not applicable 

6 months 

NC11'B: HoldlnJ limes for CLP anai)'ICitre ~wed oo ~Data Valldadon Punc:dooal Ouldellnet for 8YIIulllns Otaanlc:s Analyses: EPA, February I, 1988 and 
"Laboratory Dill Valldadoo f\mcdoaal Ou.lddlau fDI BvaluatiCIJ Jnoraanlca Analy1ea,• BPA,Iuly 1. '1988. 11lc laboratory must perfonn all analyses and any required 
re-analysis wilhin the Rqulrcd holdina limea. 
-sample eot~tallll!fl wlll be c:enffied cleaned by tho manufacturer IC!*diCIJ to BPA 1tandards. 
'From date or c:ollcc:don. 
'from data of UU'IU:tlon. 
"For samplcl identifrcd rot "MSIMSo- pdr of "M.S", fill oae additional sel at c:oncalncra uccpl for VOC analyafa, fill 2 additional sets of containers. Add "MSIMSD" 
or "MS". clcpendins upon the analyal1, on tbe end of the sample ID for the additional c:oncainen. 

• 
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Table IV.4, as developed for the OU9 Site-Wide QAPjP (DOE 1993), is applicable to OU5 in a modified 

form as identified in Table IV.4 in this OU5 QAPjP for soiVsediment matrices. 

Figure IV.1 in the OU9 Site-Wide QAP (DOE 1993) illustrates the general flow of a sampling event for 

OU5 field activities. 

4.1.1. Instructions to Field Personnel 

Section 4.1.1 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OU5 QAPjP. 

4.1.2. Sample Control and Documentation 

Section 4.1.2 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OU5 QAPjP with the following 

exception. 

Reference to "Operable Unit 9" in the OU9 Si~-Wide QAPjP (DOE 1993) is replaced with "OU5" and 

Table IV .2 is replaced with Table IV .2 in this OUS QAPjP . 

4.1.3. Sample Containers. Preservation, and Holding Times 

Section 4.1.3 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OU5 QAPjP. 

4.1.4. Sample Shipment 

Section 4.1.4 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OUS QAPjP. 

4.1.5. Equipment Decontamination 

Section 4.1.6 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OUS QAPjP. 

4.2. WATER SAMPLING 

Section 4.2 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OUS QAPjP. 

4.3. SOWSEDIMENT SAMPLING 

Section 4.3 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OUS QAPjP. 

• 

• 



Panmelen• 

Volatile Orsanic 
Compounds 

Semivolatile Orsanic · 
Compounds 

PcsticidcsiPCBs 

Metals or Lanthanides 

Cyanide 

Fluoride 

Nitrate-Nitrite, 
Olloride 
Sulfate 

Cation Exchanse 
Capacity 

Grain Size Distribution 
Specific Gravity 
Hydraulic Conducdvity 
Relative Density 
Maximum Density 
Moisture Content 

/ 
I 

I 

Table IV.4 Sample Contalnen, Volumes, Preservallon, and Holding Times: 

Analydcal Method 

CLPSOW 
Modification D 

CLPSOW 
Modification D 

CLPSOW 

CLPSOW 
Modification A or C . 
CLPSOW 

E340.2 

E3S3.2 
SW92SO 
E37.$.2 or E37S.4 

SW9081 

ASTM 0422-63 
ASTM D8S4-83 
ASTM 02434-68 
ASTM D42S4-83 
ASTM D42S3-83 
ASTM 02974-87 

SolUSedlmenl Samples 
(page 1 oil) 

Container" Minimum• 
Volumt/Welgbt 

Glass vial with Teflon- 120mL 
lined septum (no hcadspace) 
(no hcadspace) 

Amber slass jar with 100 srams 
Teflon-lined lid 

Amber slass jar with 100 srams 
Teflon-lined lid 

Wide-mouth 1000 mL 
polyethylene bottle 

Wide-mouth 100 srams 
polyethylene bottle 

Wide-mouth so srams 
polyethylene bottle 

Wide-mouth 100 srams 
polyethylene bottle 

Wide-mouth 100 srams 
polyethylene bottle 

1-sallon wide-mouth s lbs. 
plastic jar 

Preservallon 

Cooi4°C 

Cooi4°C 

Cooi4°C 

HNO) to pH <2, 
Cooi4°C 

Cooi4°C 

Cooi4°C 

Cooi4°C 

Cooi4°C 

None 

• 
Holding Time' 

• 14 days 

14 days extraction{ 
40 days analysis" 

14 days extraction/ 
40 days analysis" 

6 months, 28 days 
(Mercury) 

14 days 

28 days 

28 days 

Not Applicable 

Not Applicable 

' 



Parameters• 

Organic Content 

Explosives 

Radionuclides 
Gamma Spccttometry 
Plutonium Isotopes 
Thorium Isotopes 
Uranium Isotopes 
Strontium-90 

Tritium 

Table IV.4 Sample Conlalnen, Volumes, Presenatlon, and Holding Times: 

Analydcal Melhod 

ASTM D-2974-87 

SW8330 

E901.1 
E907.0 . 
E907.0 
E907.0 
E905.0 

E906.0 

Soli/Sediment Samples 
(page l of l) 

Con Iaine~ Minimum' 
Volume/Weight 

Wide-mouth ethylene SOO grams 
bottle 

125-mL wide-mouth 100 grams 
amber glass jar with 
Tefton-lincd lid 

Wide-mouth nalgene 750 grams 
bottle 

Glass bottle 750 grams 

Preservation 

Airtight 
Cooi4°C 

Cooi4°C 

None 

Cooi4°C 

lloldlng Time• 

' 
7 days 

7 days extraction/30 
days analysis" 

Not Applicable 

6 months 

NOTE: Holding times for CLP analyses are based on "Laboratory Data Validation Functional Guidelines for Evaluating Organics Analyses," EPA, February I, 
1988 and "Laboratory Data Validation Functional Guidelines for Evaluating lnorganics Analyses," EPA, July I, 1988. The laboratory must perform 
all analyses and any required re-analyses within the required holding times. 
'Sample containers will be certified cleaned by the manufacturer according to EPA standards. 
'From date of collection. 
"From data of extraction 
•A 40 mL glass vial will be filled .with soil for each sample requiring chemical analyses. This vial will be labelled "% moisture" and will be used to 
determine % moisture for reporting purposes. 
'For samples identified for MS/MSD pair or an MS, fill one additional ~et of containers and add "MS/MSD" or "MS" on the end of the sample ID for 
the additional containers. 

.: .• 
•• •••• 
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Section 4.4 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OU5 QAPjP with the following 

exceptions. 

An exception is taken ~o this section of the OU9 Site-Wide QAPjP (DOE 1993), regarding activities for 

OU5 concerning groundwater measurements and monitoring wells that are not part of the OU5 scope. 

If activities are added to the OUS work scope, these activities will be fully addressed in area-specific 

FS~s. If changes include information required in a QAPjP, a QAPjP addendum will be written for the 

activity or will be included in an OUS QAPjP revision, subject to regulatory review. Procedures which 

may be required that have not been previously reviewed will become part of the QAPjP, QAPjP addendum 

or appendices . 

4.5. SUMMARY OF SAMPLING ACTIVITIES 

Sect~on 4.? in the OU9 Site-Wide QAPjP (DOE 1993) does not apply to the OU5 QAPjP. 

Summary tables will be prepared for specific areas within OU5 as part of the planning and will be located 

in the respective FSP. These will identify sample matrix, analytical parameters, investigative samples, and 

field QA samples to be collected and measured. Target analytes identified by each area FSP will be 

governed by the approach taken in this OU5 QAPjP and the OU9 Site-Wide QAPjP. It will not be 

necessary for each OU5 area FSP to include all analytes identified in Section 6 of this OU5 QAPjP. It 

.will, however, be necessary for all sampling and analysis to. follow the quality assurance requirements 

defmed here and as required to compute the area specific data quality objective. 

4.6. FIELD VARIANCE SYSTEM 

Section 4.6 is not in the OU9 Site-Wide QAPjP (DOE 1993). This is an additional section for this OU5 

QAPjP . 

Procedures cannot fully encompass all conditions encountered during~ field investigation. Variances from 

operating procedures, the Work Plan, the Sampling and Analysis Plan (SAP), and/or the Health and Safety 
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Plan (HSP) will, therefore, likely occur and must be documented on a field change order form or a 

nonconformance report (NCR) and be noted in the appropriate logbooks. H a variance is anticipated (e.g., 

due to a change in field instrumentation), the applicable procedure should be modified and the change 

noted in the field logbooks. 

The Field Team Leader or his designee will initiate and chronologically maintain a field change order log 

and an NCR log. Field changes fall into two categories, minor and major, as described below. As 

appropriate, EG&G, DOE and regulatory agencies will be notified of any variances that significantly affect 

project scope or objectives, and approval from the agencies will be obtained as necessary. Any variances 

from the HSP must be approved by the H&S Officer. Copies of the field change order form will be 

maintained by the sampling teams until the field work is complete and will then be forwarded to the 

Contractor Project Manager for inclusion in the project file and the Contractor Central Records Facility 

(CRF). 

4.6.1. Minor Field Change 

Section 4.6.1 is not in the OU9 Site-Wide QAPjP (DOE 1993). This is an additional section for this OUS 

QAPjP. 

A minor field change is one that does not affect the objectives of the FSP and may be approved by the 

Contractor Field Team Leader by noting it in the field logbook. A slight change in the sampling location 

due to a physical obstruction is an example of a minor change. 

4.6.2. Major Field Change 

Section 4.6.2 is not in the OU9 Site-Wide QAPjP (DOE 1993). This is an ~ditional section for this OUS 

QAPjP. 

A major field change is one that affects the field sampling objectives and/or schedule and may require 

EPA, DOE, and/or state approval. The major field change must be approved by the site Contractor Project 

Manager. These changes may require a change in the program. An _example of a majorfield change is 

• 

• 



• 
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the decision to significantly change the sampling locations or the deletion or non-perfonnance of a 

requirement of the Work Plaii. 



• 
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Section 5 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OU5 QAPjP with the following 

exceptions. 

All References to "Opc;rable Unit 9" under this section and all associated subsections in the OU9 Site­

Wide QAPjP (DOE 1993) are replaced with "Operable Unit 5" for this section of the OU5 QAPjP. All 

references to "Weston" personnel and organization are replaced with "SAIC" for the OUS QAPjP. Figure 

5.1 of the OU9 QAPjP will be replaced with Figure 5.1 of this document. This provides the same intent 

for maintaining chain of custody but is specific to SAIC as the OU5 Contractor. 

5.1. CHAIN OF CUSTODY 

5.1.1. Field Custody Procedures 

Section 5.1.1 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OU5 QAPjP. 

5.1.2. Laboraton Custody Procedures 

Section 5.1.2 in the OU9 Site-Wide QAPjP (DOE 1993) does not apply to the OUS QAPjP. 

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

storage, preparation, and analysis. Once laboratories have been chosen for area-specific sampling events, 

laboratory specification attachments will describe these procedures unique for the given laboratory. The 

following subsections in the OU9 Site-Wide QAPjP (DOE 1993) describe the minimum general 

requirements for the laboratory. 

5.1.2.1. Sample Receipt 

Section 5.1.2.1 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OUS QAPjP. 

5.1.2.2. Sample Storage 

Section 5.1.2.2 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OU5 QAPjP. 
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Section 5.1.2.3 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OU5 QAPjP. 

5.1.2.4. Record Keeping 

Section 5.1.2.4 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OU5 QAPjP. 

5.2. DOCUMENTATION 

5.2.1. Field Logs 

Section 5.2.l·in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OU5.QAPjP. 

5.2.2. Data Collection Fonns 

Section 5.2.2 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OU5 QAPjP . 

5.2.3. Corrections to Documentation ~·. 

Section 5.2.3 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OU5 QAPjP. 

5.2.4. Sampling Tracking 

Section 5.2.4 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OU5 QAPjP. 

5.3. SAMPLING HANDLING, PACKAGING AND SHIPPING 

Section 5.3 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OU5 QAPjP. 

5.4. FINAL EVIDENCE FILE DOCUMENTATION 

Section 5.4 in the OU9 Site-Wide QAPjP (DOE 1993) applies t0 the OU5 QAPjP. 

5.5. FINAL EVIDENCE FILE CONTROL 

Section 5.5 is not in the OU9 Site-Wide QAPjP (DOE 1993). This is an additional section for this 

OU5 QAPjP. 
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Section 5.5 "Final Evidence File Control" is added to the OU5 QAPjP as an overview of the records 

control efforts thai will be established for this work. This project will require the administration of a 

central project file. The data and records management protocols will provide adequate controls and 

retention of all materials related to the project. Record control will include receipt from external sources, 

transmittal, transfer to storage and indication of record status. Record retention will include receipt at 

storage areas, indexing, filing, storage, maintenance, and retrieval. 

5.5.1. Record Control 

Section 5.5 is not in the OU9 Site-Wide QAPjP (DOE 1993). This is an additional section for this OU5 

QAPjP. 

All incoming materials related to the project including sketches, correspondence, authorizations, and logs 

shall be forwarded to the Contractor Project Manager or designated assistant. These documents will be • 

placed in the project file as soon as practical. If correspondence is needed for reference by project 

personnel, a copy will be made rather than retaining the original. All records shall be legi~le and easily 

identifiable. Examples of the types of records that will be maintained in the project file are: 

- field documents; 
- correspondence; 
- photographs; 
- laboratory data; 
- reports; and, 
- procurement agreements. 

Outgoing project correspondence and reports must be reviewed and signed by the Project Manager prior 

to mailing. The office copy of all outgoing documents shall bear distribution information. 

5.5.2. Record Status 

Section 5.5.2 is not in the OU9 Site-Wide QAPjP (DOE 1993). This is an additional section for this 

OU5 QAPjP.· • 
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To prevent the inadvertent use of obsolete or superseded project-related procedures, all personnel of the 

laboratory and project staffs will be responsible for reporting changes in protocol to the Project Manager 

and/or the Laboratory Manager. The Project Manager and/or Laboratory Manager will then inform the 

project and laboratory staffs and the Project Quality Assurance Officer of these changes. 

Revisions to procedures_ wiii be subject to the same level of review and approval as the original document. 

The revised document will be distributed to all holders of the original document and discussed with project 

personnel. Outdated procedures will be marked "void". The voided document may be destroyed at the 

request of the Project Manager. However, one copy of the voided document will be maintained in the 

project file. The reasons why and the date the document was voided should be recorded. 

5.5.3. Record Storage 

Section 5.5.3 is not in the OU9 Site-Wide QAPjP (DOE 1993). This is an additional section for this OU5 

QAPjP. 

All project related information will be maintained by the Contractor. Designated personnel will assure 

that incoming records are legible and are in suitable condition for storage. A records index will be 

initiated at the beginning of the overall project. Each document that is placed into the project file will 

be logged. The logging of the records will be the responsibility of the Project Manager or his designee. 

Record storage will be performed in two stages: · 

- storage during and immediately following the project; and. 
- permanent storage of records directly related to the project 

Both phases will . use storage facilities that provide a suitable environment to minimize deterioration or 

damage and prevent loss. The facilities will have controlled access and will provide protection from 

excess moisture and temperature extremes. Records will be secured in steel file cabinets labeled with the 

appropriate project identification. The removal of records from all files during both stages will be 

controlled by the use of withdrawal cards. 
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At the completion of the project, the Project Manager or his appointed document custodian will ·be 

responsible for inventorying the project file. The records contained in the project file will be compared 

against the records listed on the file index sheets. Discrepancies must be resolved prior to transferring 

the file to a permanent storage facility. All project records will be provided to EG&G Mound in hard 

copy and electronic format, when appropriate, on completion of the RIIFS for each prioritized study area. 

Copies of these records _will be kept for a period of three years by the Subcontractor following the close 

of this project. 

5.5.4. On-Site Control 

Section 5.5.3 is not in the OU9 Site-Wide QAPjP (DOE 1993). This is an additional section for this OU5 

QAPjP. 

A secure file, similar to the project central ftle, will be established and maintained by field personnel under • 

the direction of the Field Team Leader. Upon completion of the field program, the on-site file will be 

transferred to and integrated with the office project ftles. 

• 
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Table VI. I of OU9 Site-Wide QAPjP, as modified for OU5, is presented in this document as Table VI. I~ 

Residential well samples or drinking water samples will not be analyzed as part of the OU5 scope. 

6.1. FIELD MEAS!JREMENTS AND SCREENING 

Section 6.1 in the OU9 Site-Wide QAPjP (DOE 1993) applies to. the OU5 QAPjP. 

6.1.1. Specific Conductance 

Section 6.1.1 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OU5 QAPjP. 

6.1.2. l!H 
•.• Section 6.1.2 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OU5 QAPjP. 

6.1.3. Dissolved Oxvgen 

Section 6.1.3 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OU5 QAPjP. 

6.1.4. Temperature 

. Section 6.1.4 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OU5 QAPjP .. 

6.1.5. Combusti"ble Gas 

Section 6.1.5 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OU5 QAPjP. 

6.1.6. Organic Vapor 

Section 6.1.6 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OUS QAPjP. 

6.1. 7. Radionuclide Screening 

• Section 6.1.7 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OUS QAPjP . 
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Table Vl.l. ADaJydcai/Method.s. Paramet.er.s. aDd Quaatltadoa Limits 
Surface Water/Groundwater aud SoiiiSedlmeat Samples 

(paae 1 of 1%) 

A.aalytlcal Methods Qwmtltadoa Umiua 
Water Soil/Sediment 

Parameters Water SoiliSedlme.ut (Jl!VL) (pg/kg) 

Volatile Orp.uic: Compounds CLP SOW' CLPSOW' Low 
(VOCs) ~ Modification 0 Modification 0 SoiUSedimcnt' 

Chloromethane 10 tO 

Bromo methane 10 10 

Vinyl Chloride 10 10 

ChloroedJane 10 10 

Memylene chloride s s 

Acerone 10 10 

Camon disulfide s s 
1.1-0ic:blomethene s s 
1.1-0ichloroedlane s 5 

1.2-0icblo'toc:lhene (total) 5 s 
Chlomform s 5 

1.2-0ichloroctbane 5 s 
2-Butanone 10 10 

1.1.1-Tricllloroethalle s s 
Camon Tctrachloride s s 
Vinyl AccWe ·.·. 10 10 

Bromodlcbloromet:bane s 5 

1.2-0ichloi'Opi'OpaDC s s 
cis·l.34ichlosopropene s 5 

Tric:hlotoethene s s 
Dlbromocblommetbane s 5 

1.1.2-Trichloroethane 5 s 
Benzene •'. s s 
trans-1.34chlompropene s s 
Tribromomedlane 5 s 
4--Methyl·'l-pentanone .. 10 10 

• 

-



• 

•• 
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Table VLl. AaalydcaUMetbocls. Parameters, aad Quaadtadon Umits 
Sarlace Water/Grouachrater aad SoiiiSedlmeat Samples 

(page 2 ot~) 

Aaalydcal Metbods Quaadtadoa Umits" 
Water SolliSedlmeat 

Parameters Water SoiJJSedimeat (pg/L) (Jig/kg) 

Vol.adle Orgaaic Compouads CLP sow-· CLP sow- Low 
(VOCs) Modification D Modification D Soil/Sedimcnl" 
(cont.) -
2-Hexanone 10 10 

Tctrachloroethcnc s s 
Toluene s s 
1.1.2.2-Tctrachlorocthanc s .5 

Chlorobcnzenc s s 
Ethylbcnzcne s .5 

Styrene s .5 

Xylcnes (total) .5 .5 

Addltloual c:oaqiOUDds: 

Ac:ryloniuile 100 100 

Ac:etroniuile 100 100 

Dietbylbenzcne .5 20 

Trichlorouifluoroethane s 10 

Hexane 10 10 

lodometbane NA 10 

Semi.oladle Orpale CLPSOW' CLPSOW' Low 
CoiDpOIIDIIs (SVOC) Modification D ModificadonD Soil/SediDICII1" 

Pbezlol 10 330 

bis(2-c:hloroedlyl) etbc:r 10 330 

2-Chlorophenol 10 330 

1.3-Dichlorobenzene 10 330 

1,4-Dic:blorobeDzeae 10 330 

Benzyl alcohol to 330 

1.2-Dichlorobenzene to 330 

2-Methylphenol 10 330 

bis(2-c:hloroisopropyl) ecbcr 10 330 
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Table Vl.l. AualydcaJ/Methods, Parameters. aud Quaudtadoa Limits 
Surface Water/Groundwater and SoiJISedime.at Samples 

(page 3 or 11) 

Aaalydcal Methods Qua.Ddtadoa Umiua 
Water SoiJJSedJmeat 

Parameters Water SoiJJSedJment {JigiL) (pglkg) . 

Semivoladle Organic CLP SOW" CLP SOW" Low 
Compounds (SVOC) (cont'd) Modification 0 Modification 0 SoiUSediment< -4-Methylphenol 10 330 

N·nitroS<Hti·n-dipropylamine 10 330 

Hexachlorethane 10 330 

Nitrobenzene 10 330 

lsophorone 10 330 

:Z-Nitrophenol 10 330 

2.4-Dimethylphenol 10 330 

Benzoic Acid so 1600 

bis(:Z-cbloroedloxy) methane 10 330 

2.4-0ichloropbenol 10 330 

1.2.4-Tricblorobenzene 10 330 

Naphthalene 10 330 

4-Chloroaniline 10 330 

Hexacblorobutadiene 10 330 

4-cbloro-3-methylpbeftol 10 330 

(para-c:hloro-meat<reS01) -
2-MethyiJiaphtbalene 10 330 

Hexachlorocyclopelllldiene 10 330 

2.4.6· Tric:bloropbcllol 10 330 

:Z.4.S. Tricbloropbcnol so 1600 

:Z.Qioronapbt.baleue 10 330 

:Z-Nitroanilille so 1600 

Dimethylphtbalare 10 330 

Acenaphthylene 10 330 

:Z.6-Dinitrotoluene 10 330 

3-Nitroanilille so 1600 

• 

• 

• 



•• 

•• 

• 

Quality Assuiance Project Plan 
Mound Plant. OU5 QAPjP 
Section 6 
Revision 0 
June 1993 
Page 6-5 

Table VLl. ADalytlcaUMetbods. Panmeten, aDd Quaadtadoa Umits 
Surface Water/Gnnmdwater aad SoliiSedimeDt Samples 

(page 4 ofU) 

. Analytical Methods QuaadtadOD Umits" 
Water SoiJISedimmt 

Parameters Water SoiliSedlmeDt (Ja!VL) (JaWkg) 

Semivolatlle Orgamc CLPSOW' CI..P SOW' Low 
Compouads (SVOC) (cont'd) Modification D Modification D SoiVSediment' 

~ .. 
Acenaphthene lO 330 

2.~Dinitrophenol so 1600 

4-Nitrophenol so 1600 

Dibenzofuran 10 330 

2.~Dinitrotoluene 10 330 

Diethylphthalate 10 330 

4-Chloropbenyl-phenyl ether 10 330 

Fluotene 10 330 

4-Nitroaniline so 1600 

4,6-Dinitro-2-methylphenol so 1600 

N-nitrosodipbenylamiJie 10 330 

4-bromophenyl-pbenylether 10 330 

Heudllorobenzene 10 330 

Pentachlorophenol so 1600 

Phenanthrene 10 330 

Anthracene 10 330 

Di-n-burylphthalate 10 330 

Fluonmdlene 10 330 

Pyrene 10 330 

Burylbenzylphthalate 10 330 

3.3' -Dichlorobenzidine 20 660 

Benzo(a)anthracene 10 330 

Chrysene 10 330 

bis(l-Ethylhexyl)pbthalate 10 330 

Di·n-octylphthalate 10 330 

Benzo(b)fiuonmthene 10 330 
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Table VLl. Analydc:aJ/Metbods, Par.uneters. aud QIWldtadon Um.its 
Surface Water/Groundwater aud SoiiiSedlmmt Samples 

(page S ofll} 

Aaalytfcal Methods Qwmdtadon Umits' 
Water Soil/Sediment 

Parameters Water Soil/Sediment (Jagll.} (Jag/kg) 

Semivolatlle Organic a.psowe a.p sow Low 
Compounds (SVOC} (cont'd) Modification D Modification D SoiVSediment" 

Bem:o(k)fluoranthene w 10 330 

Bem:o(a)pyrene 10 330 

lndeno( 1.2.3-cd)pyrene 10 330 

Dibenzo(a.h)inthracene 10 330 

Benzo(g.b.i)perylene 10 330 

Additional Compounds 

2-benzy14-cbloropbenol 10 330 

Volatoe Orpnlc: Compowuls 
(VOCs), Groundwater 

Purpable Raloc:arbom SW5030f NA 
SW801QI 

Vinyl chloride 1.0 NA 

Trichlorofluoromedlane 2.0 NA 

1,1-dichloroethene 1.3 NA 

Methylene chloride 5.0 NA 

1.1-dichloroethane 0.7 NA 

Trichloromethane . 0.5 NA 

1.1.1-trichloroedwle 0.3 NA 

Carbon teU3Chloride 1.2 NA 

1.2-dichloroedlane 0.3 NA 

Trans-1.2-dichloroethene 1.0 NA 

Cis-1.2-dichloroedu:ne 1.0 NA 

Trichloroetbene 1.2 NA 

1.2-dichloropropane 0.4 NA 

Bromodichloromethane 1.0 NA 

Dibromomethane 2.0 NA 

2-chloroethyl vinyl ether 1.3 NA 

Cis-1.3-dichloropropene 3.4 NA 

• 

• 

• 
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Table VI.l. ADalytical/Methods, Panmeters. :mel QWIIldtadoa Umits 
Surface Water/Grolllldwater aad SoiiiSedlmeDt Samples 

(page' olll) 

Aaalytlcal Methods Quautltadoa IJmits" 
Water SoWSedimeat 

P:uameten Water SoiiiSedlmeat (JIIP'L) (JaWJtg) 

Purgeable Balocarboas SWS0301 NA 
(cont'd) SW8010' 

-Trans-1.3-dich1oropropene 3.4 NA 

1.1.2-trich1oroethane 0.2 · NA 

Tett'acllloroethene 0.3 NA 

Dibromoch1oromethane 0.9 NA 

l-chlorohexane 1.0 NA 

Chlorobalzenc 2.S NA 

1.1.1.2-wrachloroethane 1.0 NA 

Bromoform :z.o NA 

1,1.2.2-tetrachloroethane 0.3 NA 

1.2.3-crichloropropane 1.0 NA 

Phenyl bromide :z.o NA 

Chl01'0101UCDe . 1.0 NA 

1.3-dichloroba!ZI:nc 3.2 NA 

1.4-dic:hlorobenzene 2.4 NA 

1.2-dic:hloroba!ZI:nc 1.5 NA 

Bls(l<hloroisoproply) edler . 20 NA 

Addltloaal Compouuds: 

Tric:hlorotrifluoroedume 2 NA 

Pargeable Aromatic SW.50301 NA 
Compoaads. Groaadwater SW802(JI 

Benzene :z.o ,NA 

Chi oro benzene :z.o NA 

1.2-Dich1orobenzelle 4.0 NA 

1.3-Dichlorobenzene 4.0 NA 

1,4-0ic:hlorobenzene 3.0 NA 

Etby1benzene :z.o NA 

Toluene :z.o NA 
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Table VLL A.aalydcaUMethods. Parameten. aad Qwmtitatioa IJmiu 
Surface Water/GI'OUIIdwater aad Soii/Sedimeat Samples 

(page 7 olll) 

A.aalydcal Methods Quaatitatioo Umiua 
Water Soil/Sediment 

Parameten Water SoiiiSedimeot {pg/L) (JIWJtg) 

Purgeable Aromatic SW5030/ NA 
Compounds. Groundwater SW802QI 
(cont'd) 

Xylenes 2.0 NA 

Additional Compounds: 

Diethylbenzene 1 NA 

Vinyl acetate 3 NA 

Carbon disuJfide s NA 

Acetone 20 NA 

Metbyletbyl Ja:tone 10 NA 
(2-butanone) 

Methylisobutylla:toue s NA 
(4-medty1·2-pentaDODC) . 

Additional Compounds: 

Acrylonilrile SWS030/ NA 10 100 
SW803QI 

Acealnilrile SW50301 NA 10 100 
SW$)3()1 

Pestlddes and PCBs a.Psow- a.Psow-

alpba-BHC. o.os 1.7 
.. 

beta·BHC o.os 1.7 

delta-BHC 0.05 1.7 

pmma-BHC (LiDdaDe) 0.05 1.7 

Hepmchlor o.os 1.7 

Aldrin 0.05 1.7 

. HeptaChlor epoxide o.os 1.7 

Enclasulfan I o.os 1.7 

Dieldrio 0.10 3.3 

4,4'-DDE 0.10 3.3 

Endrin 0.10 3.3 

Endosulfan n 0.10 3.3 

• 

• 

• I· ' 
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Table VI.l. ADalydcaUMethods, Parameters. a.ad Qaaadtadon Umits 
Surface Water/Grouadwater aDd SoWSedJmmt Samples 

(page 8 oiU) 

Allalytical Methods QuaDdtadOD Umits" 
Water Soll&dimeDt 

Water SoiJISedlmeDt (Jag/L) (Jig/kg) 

Pesdddes md PCBs (cont'ct) nPSOW' a.psow-

4.4'-DDD 0.10 3.3 

Endosulfan sulfate 0.10 3.3 

4.4'-DDT 0.10 3.3 

Methoxychlor 0.3 17.0 

Endrin ketone 0.10 3.3 

Endrin aldehyde 0.10 3.3 

alpha-Chlordane o.os 1.7 

gamma-Chlordane o.os 1.7 

Toxaphene 5.0 170.0 

Aroclor-1016 0.3 33.0 

Aroclor-1221 0.3 67.0 

Aroclor-1232 0.3 33.0 

Aroclor-1242 0.3 33.0 

Aroclor-1248 0.3 33.0 

Aroclor-1254 0.3 33.0 

Aroclor-1260 0.3 33.0 
-

Metals CLPSOW' CLPSOW' (mglkg) 
(Target Allalyte Ust) Modific:alion A Modific:alion A 

Aluminum 20 4 

Antimony 10 l 

Anenic: 10 2 

Barium 200 40 

Berylium 1 0.2 

Cadium 5 1 

Calc:ium 5000 1000 

Ctromium 10 2 

Cobalt 50 10 

Copper l5 s 
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Table Vl.l. ADalytlcaUMethods, Parameters, aad Quandtation Limits 
Surface Water/GrouDdwater and Soli/Sediment Samples 

(page 9 of ll) 

ADa.lytlcal Methods Quantitation Limits" 
Water Soii/Sedlmeat 

Water SoiiiSedlmeDt (p~) (Jie/kg) 

Q.PSOWi a.psowt (mg/kg) 
(Target Analyte List) (cont'd) Modification A Modification A 

Iron 100 20 

Lead 3 0.6 

Magnesium sooo 1000 

Manganese IS 3 

Mercury 0.2 0.04 

Nickel 40 8 

Potassium sooo 1000 

Selenium 5 1 

Silver 10 2 

Sodium sooo 1000 

Thallium 10 2 

Vanadium 10 2 

Zinc 20 4 

Addltlonal Elemeats: 

Molybednum 20 2 

T'm 50 10 

Bismudl 150 30 

Lithium 100 10 

C)'11111de Q.PSOwt a.psowt 10 2 

Hexavalent Clromium SW7196 NA 50 NA 

Common Ald0111 (mg!L) (mglkg) 

Nitrate-Niaite E353.2" E353.2" 0.2 2' 

Ctloride E325.1" SW925QI 1.0 5' 

Sulfate E375.2" or E375.4" E375.2" or E375.4" 5 sri 
Fluoride E340.2" E340.2" 0.1 0.025' 

• 

•• 

• 
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Table VI.l. AaalydcaiiMeth~ Parameten, aDd Quaudtadoa lJmits 
Surface Water/GI'OWidwater aad Soilt'SedJmeat Samples 

(pap 10 oll%) 

Aaalydcal Methods Qwmdtadoa lJmits" 
Water SoiiiSedlmeat 

Parameters Water SoWSedimmt (JIWL) (Jag/kg) 

ladlcator Parameters 

Total Nitrogen EJSJ.t• NA 0.10 NA 

Total Phosphorous E36S.t• NA 0.10 NA 

Total Organic Carbon E415.1JE41S.2" NA I NA 
(TOC) 

Total Dissolved Solids El60.1• NA 4 NA 
(TDS) 

Total Suspended Solids E160..2" NA 10 NA 
(TSS) 

Cation Exchange Capacity NA SW9Q81P NA .s mgiL 

Panicle Size Analysis NA ASTh1 0422-61 NA NA 

Spec:ificCiravity NA AS'IMD~ NA NA 

Moisture Content NA ASTh1 029741 NA NA 

Organic ConleiU NA ASTh1 02974-8'1 NA NA 

Hydraulic Conduaivity NA ASTh1 D2434-6t NA NA 

Relative and Minimum Density NA ASTh1 D42.S4.-U NA NA 

Maximum DeDSity NA ASTh1 D42.S4.-U NA 
····· ... · 

NA 

Ezplosives SW8330 SWS330 (mglkg) 

HMX ,. 

20 3.0 

RDX 6.0 2.5 

NB l.S l..S 

1.3·DNB l.S l..S 

1.3..5-TNB l.S l..S 

2.4-DNI" o..s o..s 
2.6-DNI" o..s l..S 

nrr 3.0 l..S 

2A.4.6-DNI" 3.0 l..S 

Tcuyl 3.0 2.5 

PEIN TBD TBD 
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Table Vl.l. ~ydcaJ/Methods, Parameters, aad QuaDdtadoa Umits 
Surface Water/Grouadwater aad SoiliSedlmeat Samples 

(page 11 ofll) 

ADalydcal Methods QWIDdtadoa Umits" 
~. Water SoiJJSedlmeat 

Parameters Water SoiJJSedlmeDt (pg/L) (pglkg) 

Radloaudldes J' (pCiJL) (Pcilg dry) 

Gamma Spearomcuy E901.1 1 E90l.ll 

Americium-241 (soils) NA t• 

Cobalt-60 20i t• 

Ccsium-137 20i 1' 

Bismuth-210m IS' I' 

Bismuth-207 IS' I' 

Powsium-40 2fi ur 
Radium-226 (soils) NA 0.3' 

Alpha SpecUOmeuy E907.0" E9f17.0" 

Americum-241 (warcr) . Jl NA 

Plutonium-238.239.240 Jl 1" 

1borium-227 .228.230.232 II I" -
Uranium-234.23.5.238 I 0.6 

Actinium-227 TBD TBD 

Radium-226 E903.I• NA I• NA 

Stnmtium-90 E90.5.t• E90S.t• .5 1" 

Tritium E906.0' E906.t• .500 .so-
r .antJtanf'lles NA Q.PSOW (mglkg) 

Modificadon C 

l.aatballum NA 40 

Cerium NA 40 

Praseodymium NA 40 

Neodymium NA 40 

Samarium NA 40 

Europium ·NA 40 

Gadolinium NA 40 

Tc:rilium NA 40 

• 

• 



•• 
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Laathanides 

Oysrposium -
Holmium 

Erbium 

Thulium 

Ytterbium 

Luretium 

Asbestos 
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Table VU. ADalydc:ai/Methods, Parameters. aDd Quandtadoa Umfts 
Surface Water/GI'01JDdwater ruul SolliSedlmeat Samples 

(page UofU) 

Allalydcal Methods Qaamltadoa Umia-
Water Soiii'Sedlment 

Water SoiJISedlmeDt (pgll.) (Jag/kg) 

NA a.PSOW (mgllcg) 
Modification C 

NA .. 40 

NA 40 

NA 40 

NA 40 

NA 40 

NA 40 

NA NA 
NA = Not Appilc:able 
TBD = To Be Det.ermiacd 

• 

• 

· For noa-CLP analyses. tbese are expecred medlOd derecdoa limits based oa ragau grade water or a purified solid 
mattix. Actual quam:iWion limits may be bigber drpmtiag upoo the aaJUre of lbe sample Dl8lriL The limit reported 
oa filial laborarDty repons wiD take into accouat the ICIDal sample caluma or wapc. paca1t moisuue (where 
applicable), and die dilution factor, if aay. Tbe quaalitalioo limits fiX' addilioaal DDIHOUdae Ullllytes aaacbed to die 
TAL of a.P SOWs may vary, dcpeodioJ upoa die results of laborarory smdies. 
"U.S. EPA Coalzact Laboratory Program. Stzcmerll ofWOit for()rpDica Aaalysia, Mllld-Media, Multi-Coaceruratioa. • 
Document No. OLM01.8. Quamitalioa limits an: ca~~~r~ct-~ quamitatioo limits (CRQLI) with the exception of 
additional orpaic compounds. Tbe miaimnm quaatiWioa limits will be lqiOIUd by tbe laboratory. 
Medium SoiiiSedimeftt CRQLs an: 125 times the low soillsedimell& CRQL.a for volaaile orpaic compounds aad 60 
times the low soillsedimczll CRQL.a for aemivolalile orpDic c:omponpds &dlll!!ttJd derecdoa limits for metals ill soil 
an: based oa a 1-gram sample cliluted to 200 mL 
"U.S. EPA Comraa LaboraiDry Program. Staremeat of Wart fCX' laarpaic:s Allalysis. Multi-Media. Multi­
Conc:esundion.• Doc:umeu1 No. IUd01.0. Quaatilllioa limits an: CRQL.a except for Yllllldiam. beryllium, aalimoay, 
alumiaum.,tin. trismuds. molybdamm, aad lithium. 1be mininmm quamiWioalimits will be reported by die laboralory. 
1be 907.0 medlod wiD be used to perform the c:bemial separation. bat alpha spec:aomcuy will be employed to 
clisc:rimiDate lbe isotopes. Acduium-227 is calcal•rrd from Tborium-227 aaa1yais. 
Based oa a 1().gram soil sample aad 100 m1 volume of exll'al:lalll aad a soil moialure camatt between 0 and 10 pen:all 
(rouadoed). As:tuai quantilllioa limit wiD nry with the sample aad Clllr1M:UIIl amaums aad dcpald upon the IIIIIR or 
die soil maDix. 
~est Medlodl for Evaluadoa Solid Wute. PbysicaiiQemica Mdbods: SW-846, 3rd editioa. U.S. EPA. Proposed 
Update D. Juae 1990. 
If soils an: acidic. CEC will be clclamiDed by "Mdbod of Soil Aaalysis. Pari 2 CbemicaJ aad Mic:robiologicaJ 
Propenies,• by H.D. Oapman. Amcric:aD Society of Apmomists. 1965. 
•1991 Ammal Book of Amaic:aD Soc:iety ofTesdug Materials Staadards. ·Section 4, Coaslruaioa. Volume 04.08. Soil 
aad Rock, Buildiog Stolles. Ocou:ltliles. • ASTM 1990. 
Based OD 900 m1 sample size.. 
Based oa 650 gram dry sample. 
•Prescribed Proc:edura for Mea1urement of Radioacdvity ill DriDtiDg ~ltl:t: U.S. EPA. EPA-axJf4-80-032. lar.est 
version. 
Dependan upoa percell1·mois1ure ill sample. based on 10 grams. 
Based oa 2 gram dry sample. 
By c:alalJadoa from 1borium-l77. 
Based oa 1000 m1 sample size. 



. Quality Assurance Project Plan .---
Mound Plant. OUS QAPjP 
Section 6 
Revision 0 
June 1993 
Page 6-14 

6.1.8. Water Level 

Section 6.1.8 in the bU9 Site-Wide QAPjP (DOE 1993) applies to the OU5 QAPjP. 

6.1.9. Oxidation-Reduction (Redox) Potential 

Section 6.1.9 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OU5 QAPjP. 

6.2. LABORATORY ANALYTICAL MEmODS 

Section 6.2 in the OU9 Site-Wide QAPjP does not apply to the OU5 QAPjP. 

Groundwater, surface water and soiVsediment samples collected for OU5 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, semi volatile, and pesticideiPCB organic compounds or in 

accordance with other standard analytical methods (e.g., American SocietY. for Testing and Materials • 

[ASTM] or EPA) where applicable. Laboratory quality control procedures for both CLP and non-CLP 

analyses are summarized in Table m.2. The versions of the CLP SOW for this program are: organic 

analyses, OLM01.8 (EPA 1990a) and inorganic analyses, ~01.0 (EPA 1990b). 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 infonnation to perform data validation/review. Reporting 

requirements are identified in subsection 9.2.3. The followmg subsections summarize the analytical 

procedures. 

The list of analytes for each analytical method and the program required detection limi~ are presented in 

Table VI.l for groundwater, surface water, and soiVsediment 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 VI.l. 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 upori the sample matrix, and, as a fmal 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 

VI. I are the minimum achievable quantitation limits expected from the laboratory with analysis of clean • 
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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 ~ded to existing methods may vary once the method validation study is completed for each 

additional analyte. 

If a laboratory must deviate significantly from the approved methodology set forth in the OU5 QAPjP, 

the laboratory will submit a Statement of Work (SOW) for approval prior to analysis. The SOW will 

follow the same outline as SW 846. The format of the SOW provides guidelines on performing the 

method and does not provide the step-by-step procedures on conducting the analysis. A copy of this SOW 

will be appended to this QAPjP and submitted for approval. 

6.2.L Volatile Organic Compounds 

Section 6.2.1 in the OU9 Site-Wide QAPjP (DOE 1993) does not apply to the _OU5 QAPjP. 

Groundwater and surface water samples will be analyzed for halogenated and aromatic VOCs using gas 

chromatography with a Hall electrolytic conductivity detector and a photoionization detector. The 

methodologies to be followed are EPA methods 8010 for halogenated compounds and 8020 for aromatic 

compounds (EPA 1986). These methods were chosen over the CLP SOW for groundwater samples in 

order to achieve lower detection limits. A capillary c_olumn (either RTX 502.2, DB-624 or equivalent), 

which can resolve those compounds listed on Table VI.I, will be required for this method to obtain better 

~solution. Because some of the additional VOCs may coelute with other compounds on the specified 

capillary column, a GCIMS confmnation or second column confmnation will be performed for any 

detection at the same retention times. If GCIMS confirmation is used, then the data must be reported per 

the CLP specifications as described in Subsection 9.2.3. 

Surface water samples will be analyzed for halogenated and aromatic VOCs by the CLP SOW using gas 

chromatography/mass spectroscopy (GCIMS) as a means for compound identification. Capillary columns 

as specified in the method will be employed. A modification to the CLP SOW (Modification D) has been 

prepared to account for six additio~ volatile organic compounds: acrylonitrile, acetonitrile, 

trichlorotrifluoroethane, iodomethane, hexane, and diethyl benzene. 
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Soil/sediment samples will be analyzed for VOCs by the CLP SOW using gas chromatography/maSs 

spectroscopy (GCIMS) as a means for compound identification and quantification. A modification to the 

p.p SOW (Modification D) has been prepared to account for six additional volatile organic compounds: 

acrylonitrile, acetonitrile, trichlorotrifluoroethane, iodomethane, hexane, and diethyl benzene. 

EPA Method 8030 with the purge and trap technique (5030) will be used to identify acrylonitrile and 

acetonitrile in groundwater samples. This gas chromatography method uses a flame ionization detector 

to detect these volatile organic compounds. 

6.2.2. Semivolatile Organic Compounds 

Section 6.2.2 in the OU9 Site-Wide QAPjP (DOE 1993) does not apply to the OUS QAPjP. 

Document number OLM01.8 (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-Benzyl-4 chlorophenol and benzyl alcohol have been added to this 

method. A modification (Modification D) to the CLP SOW has been prepared to accommodate these 

additional compounds. 

6.2.3. Pesticides/PeDs 

Section 6.2.3 in the OU9 Site-Wide QAPjP (DOE 1993) does not apply to the OUS QAPjP. 

The CLP SOW document number, OLM01.8 (EPA 1990a), will be used to analyze groundwater, surface 

water, and soil/sediment samples. This method uses gas chromatography for separating and identifying 

the TCL pesticideiPCB Compounds. 

6.2.4. Metals 

Section 6.2.4 in the OU9 Site-Wide QAPjP (DOE 1993) does not apply to the OUS QAPjP. 

Groundwater, surface water, and soil/sediment samples will be analyzed for the TAL of·metals according 

to the CLP SOW (EPA 19~0b). Inductively coupled plasma (ICP) will be usedto detect all the TAL 

metals with the exception of mercury, arsenic, lead. selenium. thallium, and potass~um, which will be • 
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detected by atomic absorption (AA) (flame AA for potassiu~ 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. 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. 

6.2.5. Radionuclides 

Section 6.2.5 in the OU9 Site-Wide QAPjP (DOE 1993) does not apply to the OU5 QAPjP. 

Groundwater, surface water and soil/sediment samples will be analyzed for isotopic plutonium, isotopic 

thorium, isotopic uranium and americium-241 (water) by alpha spectrometry (Method E907.0). Alpha 

spectrometry is used to detect alpha emissions from the isotopes of interest. A surface barrier detector 

is used for identifying plutonium, uranium and thorium isotopes. Specific isotopes from alpha 

spectrometry include americium-241 (water), plutonium-238, 239/240, uranium-234, uranium-235, 

uranium-238 and thorium-227 (for calculation of actinium-227) thoriurn-228, thorium-230, and thorium-

232. 

Strontium 90 is analyzed by E905.1 and radium-226 (water) by E903.1. 

.6.2.5.1. Alpha Spectrometry 

Section 6.2.5.1 in the OU9 Site-Wide QAPjP (DOE 1993)-does not apply to the OU5 QAPjP. 

Specific isotopes from alpha spectrometry include americium-241 (water), plutonium-238, 239/240, 

uranium-234, uranium-235, uranium-238 and thorium-227 (for calculation of actinium-227) thorium-228, 

thorium-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. 
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Section 6.2.5.2 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OU5 QAPjP. 

6.2.5.3. Gamma Spectrometry 

Section 6.2.5.~ in the OU9 Site-Wide QAPjP (DOE 1993) does not apply to the OUS QAPjP. 

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 E901.1. The detection limits listed on Table VI.1 are based on cesium-137 and 

assume no interfering lines. Detection limits of individual isotopes may vary. 

6.2.5.4. Tritium 

Section 6.2.5.4 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OU5 QAPjP. 

6.2.6. Explosives 

Section 6.2.6 in the OU9 Site-Wide QAPjP (DOE 1993) does not apply to the OU5 QAPjP. 

Groundwater, surface water and soil/sediment samples will be analyzed for explosives using EPA SW846 

Method 8330 high perfonnance liquid chromatography (HPLC). A laboratory SOW based on this 

reference will defme the protocol to be implemented in the· determination of PETN. 

6.2.7. Chloride, Nitrate-Nitrite, Sulfate, Ammonia. Fluoride and Total Phosphorous 

Section 6.2.7 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OU5 QAPjP. 

6.2.8. Total Kieldahl Nitrogen 

Section 6.2.8 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OU5 QAPjP. 

_,- . 
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Section 6.2.9 in the OU9 Site-Wide QAPjP (DOE 1993) does not apply to the OU5 QAPjP. 

Groundwater/surface water samples will be analyzed for total organic carbon (TOC), using EPA 415.1 or 

415.2. Analysis consists of converting organic carbon to carbon dioxide, which is detected by a 

nondispersive infrared detector. SoiVsediment samples undergo a pyrolysis to release the carbon dioxide 

to be detected. 

6.2.10. Nitrite. Soil pH, and Alkalinity 

Section 6.2.10 in the OU9 Site-Wide QAPjP (DOE 1993) is applicable to the OU5 QAPjP for soil pH 

only. 

,. Soil pH will be perfo.rmed according to the SW-846 electrometric procedure; SW-9045. 

•• 

6.2.11. Total Dissolved Solids CfDS) and Total Suspended Solids <TSS) 

Section 6.2.11 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OU5 QAPjP. 

6.2.12. Cation Exchange Capacitv (CEC), Specific Gravity, Particle Size Analysis, Hydraulic 

Conductivity, Organic Content. Soil Moisture, and Relative Density 

Section 6.2.12 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OU5 QAPjP. 

6.2.13. Cyanide 

Section 6.2.13 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OU5 QAPjP. 

6.2.14. Lanthanides 

Section 6.2.14 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OUS QAPjP . 

6.2~15. Clay Mineralogy 

Section 6.2.15 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OU5 QAPjP. 
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7. CALffiRATION PROCEDURES AND FREQUENCY 

Section 7 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OU5 QAPjP. 

7.1. FIELD EQUIPMENT 

Section 7.1 in the OU9 Site-Wide QAPjP (QAPjP) does not apply to the OU5 QAPjP. 

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 of the OU9 Site­

Wide QAPjP (DOE 1993)). Instruments will be calibrated at least once per day during field use. Table 

ill. I 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. 

Summaries of the field measurement and field screening instruments that may be used in the field during 

the environmental investigation are presented in the OU9 Site-Wide QAPjP (DOE 1993). 

7.1.1. Photoionization Detector (PIDl 

Section 7.1.1 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OU5 QAPjP. 

7.1.2. Exulosimeter/Combustible Gas Indicator (CGD 

Section 7.1.2 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OU5 QAPjP . 
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Section 7.1.3 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OU5 QAPjP .. 

pH Meter 

7 .1.4. pH Meter 

Section 7.1.4 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OU5 QAPjP. 

7.1.5. Datalogger and Pressure Transducer or Equivalent Water Level Measuring Device 

Section 7.1.5 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OU5 QAPjP. 

7 .1.6. Zinc Sulfide Alpha Scintillometer 

Section 7.1.6 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OU5 QAPjP. 

7.1.7. Field Instrument for the Detection of Low-Enem·Radiation <FIDLER) 

Section 7.1.7 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OU5 QAPjP. 

7 .1.8. Dissolved Oxvgen Meter 

Section 7.1.8 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OU5 QAPjP. 

7.1.9. Oxidation-Reduction (Redox) Potential 

Section 7.1.9 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OU5 QAPjP. 

7.1.10. Flame Ionization Detector (FJ])) 

Section 7.1.10 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OU5 QAPjP. 

7 .2. LABORATORY EQUIPMENT 

Section 7.2 in the OU9 Site-Wide QAPjP (DOE 1993) does not apply to the OU5 QAPjP. 

Laboratory instrument calibrations typically consist of two types. initial calibration and continuing • 

calibration. Initial calibration procedures establish the calibration range of the instrument and detennine . 
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instrument response over that range. Typically, three to five analyte concentrations are used to establish 

·instrument response ove.r a concentration range with one standard being n~. but above the instrument 

detection limit (IDL) and one near the upper limit of the detector, The instrument response over that 

range is commonly expressed as a correlation coefficient (e.g., UV-visiblelinfrared spectrophotometry) or 

by a response factor, amount/response (e.g., for GC, GCIMS, or high-perfonnance liquid chromatography). 

Continuing calibration usually includes measurement of one or more calibration standards. The response 

is compared to the initial measured instrument response. 

Instrument calibration procedures for CLP analyses will be perfonned according to the CLP SOW for 

inorganic and organic analyses. For non-CLP analyses, calibration procedures will be perfonned as 

described in the EPA or ASTM analytical method and in the approved laboratory SOWs. Calibration 

procedures for all laboratory analyses, along with frequency and acceptance criteria. are summarized in 

Table m.2 in Section 3. Summaries of calibration procedures are discussed in subsections of the OU9 

Site-Wide QAPjP (DOE 1993). 

7 .2.1. Gas Chromatographic (GQ Analyses 

Section 7.2.1 in the OU9 Site-Wide QAPjP (DOE 1993) does not apply to the OUS QAPjP. 

Gas chromatography will be used for analysis of pesticidesiPCBs (CLP SOW for organic analysis). Initial 

calibration is perfonned 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 three standards 

for pesticide/PCB analysis of different concentrations, ~ specified in the .method, 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 requirements and . 

allowed percentage breakdown of endrin and 4,4'-DDT for pesticideiPCB 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. 
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7 .2.2. Gas Chromatography/Mass Spectrometry (GC/MS) Analyses 

Section 7.2.2 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OUS QAPJP. 

7.2.3. Inductively Coupled Plasma (ICPl and Atomic Absorption (AA) for Metals and Lanthanides 

and Spectrophotometry for Cyanide 

Section 7.2.3 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OUS QAPjP. 

7 .2.4. Alpha Spectrometry 

Section 7.2.4 in the OU9 Site-Wide QAPjP (DOE 1992) applies to the OUS QAPjP. 

7 .2.5. Gamma Spectrometry 

Section 7.2.5 in the OU9 Site-Wide QAPjP (DOE 1992) applies to the OUS QAPjP. 

7 .2.6. Liquid SdntiUation 

Section 7.2.6 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OUS QAPjP. 

7.2.7. High Performance Liquid Chromatography (HPLC) 

Section 7.2.7 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OUS QAPjP. 

7 .2.8. Colorimetry Ion Selective ElectrOde and Total Organic Carbon (TOC) Analysis 

Section 7.2.8 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OUS QAPjP with the following 

exception. 

Nitrite and Ammonia will not be analyzed in OUS. 

7.2.9. pH Meter 

Section 7.2.9 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OUS QAPjP. 

• / 
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7.2.10. Cation Exchange (CEC), Specific Gravity, Particle Size Analysis. Hvdraulic Conductivity, 

Organic Content, Soil Moisture, and Relative Density 

Section 7.2.10 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OU5 QAPjP. 

7.2.11. Clay Mineralogy 

Section 7.2.11 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OU5 QAPjP . 
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Section 8 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OU5 QAPjP with the following 

exception. 

Table m.2 as referenced in this section of the OU9 Site-Wide QAPjP (DOE 1993) is replaced with Table 
' . 

ill.2 in this OU5 QAPjP. 

8.1. SCREENING AND FIELD MEASUREMENTS 

Section 8.1 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OU5 QAPjP with the following 

exception . 

Table m.1 as referenced in this section of the OU9 Site-Wide QAPjP (DOE 1993) is replaced with Table 

ill.1 in this OU5 QAPjP. 

8.2. FIELD SAMPLING 

Section 8.2 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OU5 QAPjP with the following 

additions. 

All field blanks exhibiting levels of target parameter contamination in excess of 5X the analyte 

quantitation limit goal will require immediate notification .of Project Manager. The project team will 

assess the impact on samples collected in association with the contaminated blank and· implement 

appropriate corrective action (re-sampling, field procedure correction, etc.). Project validation of the 

associated sample data should result in qualification of the resulting .information, without any potential 

limitations or restrictions on its useability. 

OU5 field duplicates will be defmed in area-specific sampling plans. Every attempt will be made through 

planning and implementation to utilize collocated field duplicates, which evaluate the heterogeneity of the 

sampled media and the reproducibility of the sampling procedures. 
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8..3. LABORATORY ANALYSES 

Section 8.3 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OU5 QAPjP with the following 

exceptions. 

Table ill.2 in the OU9 Site-Wide QAPjP (DOE 1993) is replaced with Table ill.2 in this OU5 QAPjP. 

Discussions of Calibration Check Compounds (CCCs) and Systems Performance Check Compounds 

(SPCCs) no longer apply to EPA CLP SOW OLM01.8 (EPA l990a) protocol; therefore, the EPA CLP 

SOW reference should be removed from their defmition here. The CCC and SPCC terminologies are still 

commonly used and are utilized in SW846 methods; therefore, inclusion of the definitions are still 

appropriate in this section. 

The defminon of "Qualitative Verification" should be referenced as "Qualitative Identification". In general 

terms this applies to both Tentatively Identified Compounds (TICs) as defined by EPA CLP protocol and 

to those compounds identified during screening processes and single column GC analysis. 

• 

• 



• Quality Assurance Project Plan 
Mound Plant, OUS QAPjP 
Section 9 
Revision 0 
June 1993 
Page 9-1 

9. DATA REDUCTION, VALIDATION AND REPORTING 

9.1. FIELD AND TECHNICAL DATA 

Section 9.1 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OUS QAPjP. 

9.1.1. Field and Technical Data Reduction 

Section 9.1.1 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OUS QAPjP. 

9.1.2. Field and Technical Data Validation 

Section 9.1.2 in the OU9 Site.:.Wide QAPjP (DOE 1993) applies to the OUS QAPjP. 

9.1.3. Field and Technical Data Reporting 

• . Section 9.1.3 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OUS QAPjP. 

9.2. LABORATORY DATA 

9.2.1. Laboratory Data Reduction 

Section 9.2.1 in the OU9 Site-Wide QAPjP (DOE 1993) applie~ to the OUS QAPjP. 

9.2.2. Laboratory Data Validation 

Section 9.2.2 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OUS QAPjP. 

9.2.2.1 Chemical and Radiological Data 

Section 9.2.2.1 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OUS QAPjP with the following 

additions. 

Non-CLP Data 

OUS Non-CLP project data validation will be conducted in accordance with SAIC Validation Procedures 

for Non-CLP Parameters. These are consistent with the guidance provided. in Section 9.2.2 of the OU9 

•. QAPjP, while being more explicit in detail. 

· .... " 
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9.2.2.2 Other Laboratory Data 

Section 9.2.2.2 in the ·OU9 Site-Wide QAPjP (DOE 1993) applies to the OU5 QAPjP. 

9.2.3. Laboraton Data Reporting 

9.2.3.1 Chemical and Radiological Data Reporting 

Section 9.2.3 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OU5 QAPjP with the following 

additions. 

All laboratory da~ will be reported as a complete data deliverable packages as defmed in the OU9 Site­

Wide QAPjP. These will include CLP SOW protocol deliverables for volatile organic and semivolatile 

organic compounds, pesticides and PCBs, and inorganics for water and soil samples. 

Full analytical information will also be provided in data packages for explosive analysis, common anion 

analysis, indicator compound analysis, radiochemical analysis, and lanthanide analysis. 

For all analysis reports, U.S. EPA defmed data qualifiers will be required. All qualifiers used in any 

analytical report will be defmed in the case narrative. The nine U.S. EPA defmed data qualifiers for 

organic analysis including explosive analysis are: 

U Indicates element was analyzed for but not detected. Report as the Project Required Method 
Detection Limit (PRMDL). The PRMDL must be reported upon the basis of dilutions made 
and percentage moisture for soils. 

J Indicates an estimated value. 

1. A value less than the Project Required Quantitation Limit (PRQL) but greater than 
PRMDL is reported. The PRQL must be adjusted for dilutions made and percentage 
moisture for soil. 

2. A Tentatively Identified Compound (TIC) compound is reported and the quantitation is 
estimated based upon assumption of a response. factor of 1:1 with the internal standard. 

• 

N Indicates dpresuhmpti~de evttifi: denc.e of. a cbompdound. This flag 1tral· s us1~b only for tehntatively identified • 
compoun s, w ere 1 en 1canon IS ase on a mass spec 1 rary searc . 
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P Used for pesticide/Aroclor target analyte when there is greater than 25% difference for detected 
concentrations between the two GC columns. 

C This flag is used only for pesticides where the identification has been confinned by GC/MS as 
required for single component pesticides present in concentrations equal to or greater than 10 
nanograms per microliter (ng/Jll) in the fmal extract. 

B The compound was found in the blank as well as the sample. TICs must also be flagged as 
well as Target Compound List Compounds. 

E Compounds identified whose concentrations exceed the calibrated range of the instrument 
receive this flag. When the sample is diluted and reanalyzed and compounds found in the 
original analysis are diluted out, both results are reported on separate analytical reports. 

D Identifies all compounds quantified when a sample has been diluted and reanalyzed. 

A Indicates a TIC is a suspected aldol-condensation product . 

Other flags may be required to properly qualify the results for a specific situation. The flag selected must 

be clem}y defmed in the Case Narrative. If more than five qualifiers are required for a sample, the "X" 

flag will be used to combine several other qualifiers and an explanation will be given in the Case 

Narrative. The "X" flag is also used in validating pesticide/PCB data packages to indicate that the 

compound is presumed present because the retention time falls within the retention time range of a 

multiple peak compound that has been detected and could be mistaken for an Arochlor or other multiple 

pe~ compound isomer. The combinations of flags "BU" or "UB" are prohibited because the B flag is 

~sed only if the compound is found in the sample. 

Method qualifiers for reporting the type of metals analysis are: 

p ICP 

A Atomic Absorption Spectrophotometer (AAS) flame 

F AAS furnace 

cv Cold Vapor 

NA Analyze not required 
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B The reported value is less than the Contract Required Detection Limit (CRDL), but greater than 
or equal to the Instrument Detection Limit (IDL). 

E The value is estimated due to interference. An explanation is required under comments on the 
form or on the cover page if the interference applies to all samples in the set. 

M Duplicate injection precision is not met; GFAA analyses are performed in duplicate. The 
absorbance/concentration values must agree within ± 20 percent). 

N The percentage recovery of the spiked sample is not within the control limits. 

S The reported value was determined by the method of standard additions (MSA). 

W The analysis spike, a spike added to the sample digestate, has a percent recovery out of control 
limits (85-115%), and the sample absorbance is less than 50 percent of the spike absorbance. 

• The Relative Percentage Difference (RPD) for duplicate. analyses is not within control limits. 

+The correlation coefficient for the MSA is less than 0.995. 

No combination of S, W, and+ can be used. These flags are mutually exclusive. 

General qualifiers for anion, indicator compound analysis and radiochemical analysis are: 

U Indicates the element of compound was analyzed for but not detected above the project required 
method detection limit. 

J Indicates an estimated value. 

R Indicates that the data are unusable. The compound may or may not be present. 

B The compound was detected in the analytical method blank as well as the sample. 

D Identifies reported values. were determined subsequent to sample dilution. 

Additional flags may be required to properly qualify the results for specific parameters and methodologies. 

• 

These qualifying flags must be clearly defmed in the individual Case Narratives, Validation Reports, and • 

fmal project reports. 
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-Electronic data deliverables must be reviewed and compared to hardcopy data information. All 

discrepancies must be resolved, corrective action taken and formal documentation included in Validation 

Reports. 

9.2.3.2 Other Laboratory Data 

Section 9.2.3 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OUS QAPjP . 



• 

• 

• 

10. PERFORMANCE.AND SYSTEM AUDITS 
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Section 10 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OU5 QAPjP. 

10.1. FIELD AUDITS 

Section 10.1 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OU5 QAPjP. 

10.2. LABORATORY AUDITS 

Section 10.2 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OU5 QAPjP. 

10.2.1. Laboratory System Audits 

Section 10.2.1 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OU5 QAPjP . 

10.2~ Laboratory Performance Audits 

Section 10.2.2 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OU5 QAPjP. 

10.2.3. Laboratory Monitoring 

Section 10.2.3 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OU5 QAPjP. 

10.3. NONCONFORMANCE REPORTS AND CORRECTIVE ACTIONS 

Section 10.3 is not in the OU9 Site-Wide QAPjP (DOE 1993). This is an additional section for this OU5 

QAPjP. 

Nonconformance Reports (NCRs) will be prepared by the QAO or his/her designee for each fmding to 

document any problem impacting· the integrity of the project resulting in or potentially resulting in a 

failure to meet a quality assurance objective. To ensure the appropriate action or actions are implemented 

to resolve the problem an~ prevent any recurrence, a Corrective Action (CA) report will also be prepared 

by the task manager or his/her designee. The procedures to be used for the preparation of NCRs and CAs 

are presented in Section 13 of this QAPjP and the OU9 Site-Wide QAPjP (DOE 1993). 
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10.4. ENTRANCE AND EXIT BRIEFINGS 

Section 10.4 is not in the OU9 Site-Wide QAPjP (DOE 1993). This is an additional section for this OU5 

QAPjP. 

System audits and performance audits conducted by the QAM or his/her designee, will be preceded by 

an entrance briefing and followed by an exit briefmg. The entrance briefing will address the purpose and 

objectives of the audit and facilitate access to all personnel and information ·necessary to accomplish the 

audit. The exit briefmg will provide a summary of the findings and ensure that corrective actions are 

implemented as rapidly as possible. 

• 



• 
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11. PREVENTIVE MAINTENANCE 

11.1. FIELD EQUIPMENT 
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Section 11.1 in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OUS QAPjP; 

11.2. LABORATORY EQUIPMENT 

Section 11.2 in the OU9 Site-Wide QAPjP (DOE 1993) does not apply to the OU5 QAPjP. 

Instrument maintenance logs will be kept with each laboratory instrument and will be updated by the 

operator or his/her designee whenever either routine or nonroutine maintenance is performed on the 

instrument. 

Laboratory personnel responsible for sample receipt and storage will record refrigerator and freezer 

temperatures at least once per day. Any changes in temperatures beyond specified ranges will be reported 

immediately to maintenance personnel, the laboratory quality assurance officer, and the laboratory director. 

Immediate notification to the sample shipper will be made if any laboratory samples have been 

compromised during storage or during shipment to the laboratory . 



• 
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12. SPECIFIC ROUTINE PROCEDURES USED TO ASSESS DATA PRECISION, 

ACCURACY, AND COMPLETENESS 

Section 12 in the OU9 Site·Wide QAPjP (DOE 1993) does not apply to the OUS QAPjP. 

Precision and accuracy for field operations are given in related Mound Plant ER Program SOPs. All field 

information are reviewed relative to those criteria. Information outside the acceptable limits of variation 

will be assessed by the EG&G subcontractor for usability. The initial and primary responsibility for 

monitoring the quality of field operations lies with the sampling crew. Samplers and field team leaders 

will verify that quality procedures are followed and that the resulting sample location, and procedures are 

within acceptance criteria. If acceptance criteria limits are exceeded, appropriate corrective actions must 

be taken and documented in the appropriate field logs and reports. 

Mound Plant ER Program SOPs outline and defme precision and accuracy criteria for sampling 

information. Examples of this quality information are: well location as performed by professional survey, 

groundwater well purging stabilization criteria (SOP 2.1), and borehole sampling interval and core 

recovery criteria (SOP 5.1) . 



• 
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13. CORRECTIVE ACTION PROTOCOLS 

13.1. INTERNAL CORRECTIVE ACTIONS 

Section 13.1 of the OU9 QAPjP (DOE 1993) applies to the OUS QAPjP. 

13.1.1 Corrective Actions Resulting from Audits 
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Section 13.1.1 of the OU9 QAPjP (DOE 1993) applies to the OUS QAPjP with the following exceptions 

or additions indicated below. 

Figure 13.1. Corrective Action Report form will be replaced by the attached SAIC Corrective Action 

Report form. This form will be completed in accordance with. SAIC QA Administrative Procedure No. 

QAAP 16.1. included as Attachment 2 to this document 

A Nonconformance Report ~CR). will be completed to report any nonconformance with a quality 

assurance procedure. The attached SAIC Nonconformance Report form (Figure 13.2) will be completed 

in accordance with SAIC QA Administrative Procedure No. QAAP 15.1. included as Attachment 3 to this 

document. 

13.1.2 Corrective Actions Resulting from a PaSt Activity 

Section 13.1.2 of the OU9 QAPjP (DOE 1993) applies to the OUS QAPjP with the exceptions noted 

above. 

13.1.3 Corrective Actions Resulting from an Activity at the Time of Occurrence 

Section 13.1.3 of the OU9 QAP.iP (DOE 1993) applies to the OUS QAPjP. 

13.2. LABORATORY CORRECTIVE ACTION 

Section 13.2. in the OU9 Site-Wide QAPjP (DOE 1993) applies to the OUS QAPjP with the following 

exceptions or additions indicat¢ below . 

Corrective actions precipitated by exceedance of analytical acceptance criteria identified in Tables m.l 
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SHEET OF _____ 

SCIENCE APPUCATIONS INTERNATIONAL CORPORATION 

CAR NO. REVISION NO. DATE 

RESPONSIBLE ORGANIZATION 

DESCRIPTION OF CONDITiON 

CORRECTIVE. 

RESPONSE 

ROOT CAUSE 

MEASURES TO PREVENT RECURRENCE 

RESPONSE ( J ACCEPT 

, J REJECT 

. . aAJCC 

Figure 13.1. Correetive Action Report. 
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NUMBER 

YIS NO 
CARREO'DQ Q 

REINSPECTJONIRETEST REQUIRED ,... ,... 
IFYES:___ '-' '-' 

D ACcEPTABLE D NOT ACCEPTABLE 

Dae ----"""i!iA::: .. ~~~:----.....;. 

QUAU'IY ASSURANCE: 
----~*~~=----------------

Figure 13.2. Non Conformance Report. 
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and m.2 of this document will involve administrative, sample handling, documentation, instrumentation, 

calibration, analytical method, and data calculation issues. Potential actions are identified in the OU9-

QAPjP (DOE 1993.) Tables ill.l ·and m.2. Resolution or corrective actions will generally initiate re­

calibration, re-me~urement, re-analysis, or re-sampling. In all circumstances the useability of the data 

must be evaluated and data must be qualified as necessary based on the technical judgement of the analyst, 

reviewers, and validators. 

• 

• '/ 
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14. QUALITY ASSURANCE REPORTS TO MANAGEMENT -

Section 14. in the. OU9 Site-Wide QAPjP (DOE 1993) does not apply to the OU5 QAPjP. 

The active participation of management in a project is fundamental to the success of this QAJQC Plan. 

Management will be aware of project activities and will participate in development, review, and operation 

of the project. Management will be informed of QA status and activities through the receipt, review, 

and/or approval of reports. Quality assurance reports to management will consist of prior notification of 

activities and reports on activities. Reports will encompass both routine reports and special reports, 

including written reports and memoranda documenting data assessment activities, results of data 

validations, audits, nonconformances, corrective actions, and quality notices. 

QA documentation includes: 

• regular quality status reports from the QA Officer; 
• laboratory and project-specific QA/QC plans and procedures; 
• post audit reports and audit closures; 
• surveillance reports; 
• CARs; and, 
• NCRs. 

The management hierarchy receiving some or all of the reports will include DOE DAO (the RPM), the 

EG&G Mound Manager of Environmental Restoration, the DOE AL Program Manager, and the 

S1,1bcontractor Project Manager. Reports may be distributed to other ER Subcontractors at the discretion 

of the DOE RPM and the EG&G Mound ER Manager. In addition, periodic assessment of QAJQC · 

activities and data PARCC will be conducted and reported by the analytical laboratories as specified in 

the project specific QAPjP. 

Project management will inform the QA Officer, as appropriate, of the QA status of the project, especially 

any significant quality accomplishments and/or deficiencies. Project personnel are required to inform the 

QA Officer, Project Manager, or project support staff of all nonconformances or quality failures. 

All QA Records concerning the project (e.g., internal and external correspondence, SAP,·QAPjP, QAAPs, 
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field logbooks and fonns, COC fonns, data packages, audit reports, surveillance reports, NCRs and CARs.) 

will be submitted to the CRF for dual storage and retrieval. 

At the conclusion of the project, the QA Officer will prepare a complete report covering all aspects of QA 

as it pertains to the project. This will be in the final report. Included in this report will be all CARs, 

NCRs, documented changes to the QAPjP, as well as the detailed data validation report. 

The data validation report will be a detailed accounting of the data validation process. At a minimum, 

the report will cover holding times, calibration checks, and QA checks as stated in Section 9. Included 

will be an assessment as to whether the QA objectives were met as they relate to PARCC. 

Prior notification of all quality assurance activities will be provided to all managers through the vehicle 

of RIIFS monthly progress reports that also contain information about all RIIFS activities, and through 

special trip notices that notify managers of contractor and subcontractor travel. Monthly RIIFS progress 

reports will routinely discuss upcoming activities, including field work and schedule audits. Any of the 

managers listed above may use the notification to identify the need for, and schedule quality assurance 

audits in connection with, scheduled field work. 

Monthly reports will also describe the progress, the completions, and the results of quality assurance 

activities. Descriptions of the completion of activities will serve as notice to all managers of the 

availability of quality assurance reports. Results of quality assurance activities may be summarized for 

inclusion in monthly reports. Each quality assurance activity shall be documented in a report separate 

from any summary or description included in the monthly R.IIFS progress report. 

The QA Officer and the QA Manager will prepare routine reports to management indicating effectiveness 

of the laboratory quality assurance program. The QA Officer will prepare a monthly summary report of 

the internal review activities of laboratory performance and submit the report to the quality 

assurance/quality control director. Reports of the semiannual system audits will be distributed to the 

laboratory management, project management, and QA management. 

.· 

• 

• 

• 
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SOPs for Petrex Environmental Survey 

SOPs for Groundwater Sampling Using HydroPunch 
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SOPs for Geophysical Surveys 
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Attachment 1 

PETREX SOIL STANDARD OPERATING PROCEDURES FOR ENVIRONMENTAL 
APPUCATIONS AND FIELD PROCEDURES 

I. Standard Operating Procedures CSOPs) for Applying the PETREX Technique to Environmental 
Soil Gas Surveys. 

L Purpose of Document 

2. Sample Production and Preparation 
2.1 Charcoal Sieving 
2.2 Charcoal Bonding 
2.3 Collector Container 
2.4 Wire Cleaning 
2.5 Packaging for Client 
2.6 Quality Control and Quality Assurance 
2. 7 Custody Document 

3. Field Operations 
3.1 Locating Sample Sites 
3.2 Soil Coring 
3.3 Collector Placement 
3.4 Site Identification 
3.5 Exposure Time 
3.6 Collector Retrieval 
3. 7 Collector Numbering 
3.8 CoUector Shipment 
3.9 Decontamination 

4. CoUector Analysis 
4.1 Numbering Check 
4.2 Sample Holding 
4.3 Instrumentation 
4.4 Calibration 
4.5 Instrument Parameters 
4.6 Mass Spectrometer Analysis and QAIQC 
4. 7 Data Filing 
4.8 Schedule of Maintenance 

5. Data Interpretation Presentation 
5.1 Map Generation 
5.2 Compound Identification 
5.3 Relative Flux Detemunation 
5.4 Data Interpretation 
5.5 Additional Uses of PETREX. Collectors 
5.5.1 Headspace 
5.5.2 Depth Profiling 
5.6 Data Presentation 

6. Interpretation of PETREX Maps 



II ... . Guide to PETREX Environmental_ Survey Field Procedures 

I. Survey Installation 
Jl Preparation 
B. Field Procedures 

L Orientation 
2. Installation Through Pavement 
3. Installation in Loose Soil 
4. Installation in Frozen or Hard Soils 
5. Installation at Depth 
6. Installation Under Water 

C. Time Tests 
D. Triplicate Wires 
E. Blanks 
F. Ambient Air Samples 
G. Sample Location Map Submittal 

II. Survey Retrieval 
Jl Preparation 
B. Field Procedures 
C. Labelling and Submittal 
D. Shipping 

III. Addendum 

IV. 

A. Grab Samples 

Appendix 
Useful Information 
Compounds Detectable by PETREX Samples 
Materials Used In Iostallation 
Materials Used In Retrieval 
Materials Kept In Bag, Vest. etc. 
Field Instructions For Picking-up And Shipping PETREX Collectors 
Sample Submittal Form 
Chain of Custody 

• 

• 

• 
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Figure:l. 

2. 

3. 

4. 

s. 
6. 

7. 

8 . 

Collector Grid 

Retrieval Wire Wrapping Technique 

Installation Through Pavement, Post Retrieval Bore 

Hole Patching 

Installation Through Exposed Earth 

Installation Through Frozen or Hard Soils 

Installation at Depth 

Installation Under Water 

Survey Field Map 

ii 
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S':l7llD'RD OPmATDC lKI »*IRES !tR .APPJ:XDI,; 'l!JE P.1!!1!REX 'ml:JNIQJE '.It) 

~ SOIL GAS stlRV.E1S 

As the title of this dcx:nment points out, the steps ani in:fcm:nation herein 

· are the "Starx:la:rd Prcced.ures" for ·~ out a Petrex e.nviror.:nenta 

survey. Possible deViations fran standarc1 ptu::edures may oc::casionally be 

ilnplemented onsite by our field staff to adjust for unique survey 

con:iitions. 'lbe Petrex Tec:hnique is also frequently used for oil an:i gas, 

qeot:hel:mal, an:i mineral expl.oraticm which farce slight variations on these 

"Standal::ti Opel:ati:r.g P.rcc::edures". Also I su:z:veys per.fot:med in winter in 

frozen groun::l offer a unique sit:uaticn. and slightly different . field 

practices • 

'lbe fact that the st:an::3ard. p:ooeira::-es Jl'/ilfJY oc::casicnally :be al:tered is done 

to maintain quality servic:a wblJ e usi.rq the Peb:ex Technique. It DIUSt 

also be unCel:stood that the ia'1 flux data frcm ane survey at a qiven site 

an:i a qiven time .int:erval shcul.d net be c::x::m;:m:ed to the flux rn'D'J!hers from 

ancther survey. Since the data is semi-quantitative, only the flux 

patterns of a survey or the mlative diffm:ence between flux values off 

two samples from the same survey should be considered during 

.inte%pretaticm. 

If artf questians arise upon reView of this dt:o"'Ellt, please address your. 

questions tc NERI te:::hnica.l staff at: 

Northeast Research Institute, Inc. (203) 677-9666 

309 FaJ::mi:n;Jtcn Avenue, SUite A-100, Fa::m:i.n;tcn, Ccnnect:icut 06032 

-or-
Northeast Research Institute, Inc. (303) 238-Q090 

605 Parfet Sb:eet, SUite 100, I.akewocxi, COlorado 80215 



• 
2.1 Qla.l:'CXal Sievirg 

'!he static VOC (Volatile Ot'gani.c Ccm'q;X:Und) c:ollectcr is prepared by 

applyin; presieved activated c:barcoal to the en::i of a fe:tLunagnetic 

2.2 ~Bgmirg 

2.3 

'!he details of the prt:CW!Itte for preparin;J the activated. charcoal 

is proprietary information. The procedure results in the 

production of a collect.cr c::cnsist:i.riJ of size-sortai activated 

cbarcoal bcmcled to the area within ·1 em of the erx:l of a . 
f~ wire with a OJrie point of 358°c. 

• CUl.t:L:u:e tubes, ~ 25 :ram X 125 :ram a:n:l havirr;' a screw cap 

closure, are washed in a bioc:ieqradable det:e.rgent, rinsed in 

'1'l1St'bancl., a1Xl baked at lSOOc for one hear. 

The previcusl.y c:cnst:r:ucted wires are cleaned by heatin;' in a 

special apparatus at 358°C a tatal c:f 35 times under high 

WC!Dl!D. '1be wires are cJ.eanec1 in l.CJt:s of 32 wires. Fran e.ac:h lot, 

two wires are removed. for immediate analysis to verify the 

cleanliness of the let. 'lbe rama.iniD; 30 wires are then sealed in 

one clean c:::ul.t:L:u:e tube UZ'Der an inert at:mc:sphere and placed in 

inventcey. 

• 
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2.6 

• '· 

• 

Padc:aqin;r far CJ ient 

Immedia:te.ly prior to shippin; the wires to the field, the tubes 

c::crrtaini.n;; 30 wires are reur:we:i fran inventory arxi the wires are 

~ under an lnert at:Jll:)sphere in irdivi.d:naJ tubes. All of 

the repac:ka.ged. tubes c:cnt:ain two wires. Ten percent o~ these have 

thl::ee wires. '!be collect:crs are packag'ed by baggin; in Ziploc: ~gs 

· in an inert atmosphere. 'D:lese bags are then placed in inventory in 

a temp:a..:cat:u:re-ccntrolled roan. 1be :basis fer havin.; two wires in 

each tube is that it allows NERI to analyze one wire by our 

stan:la.rC. 'llumnal Oesol:ption-Mass Specttcuet::t:y (TO-MS) tr.'hil.e the 

sec:cnd. sample is ava j la:bl.e fer 'l.'t>-GC,IMS or as a :ba.ckJJp to the 

'ID-MS. '!be t:hi:z:d wire in selected samp1 es frcm each survey is used 

to e.st.abllsh opt::ilmlm inst::l:ument ~-

Prier to releas.irq stcc:ksd wil:es for a fieJ d survey, twa sin;le 

wires :fran eac:b let am c::t1ecked fer cleanliness and c::ollect:in; 
potential. 1bis WQC phase measures a:nd Clccuments collector 

prepa:reCine:ss when leaving t.he l.al:x:2rattzy. One of these wires is 

analyzed w:ithcut exposure in arde:r to deDcnstrat:e that the let is 

clean, a:nd the ether wire is expcsed to bexarJe vapor fer two 

secands and then analyzed. in Ol'!t!er to verify that the c:harccal is 

· higbly adsol::ptive. 1be tr.!pl icat:e wires are used when the wires 

ret:UI:n :fran the field. 'D:lese wires belp Cle't:el::ln:i. the required 

DBdline sensitivity arx1 act as a meas.n:e of xep:r:cxblC:ibillty. 

A "c:u.stcdy dcnlll!el'lt" aoo uupanies each group of collectors ·leavin; 

the lal:xu:a.toey and remains with the group until the cr~llectors have 

eeen exposed, analyzed, an::l d.i..sposed. of • 



3 .o ;m:;rn OFERATICI§ •• 
3.1 ~ 5m'le Sites 

Sample placement sites, usually predetel:mined on an a.o:::epted survey 

pz:uposa l , are lcx:atac:l fz:cm a neal'::by, surveyable J.an::lmark usin;l a 

mmpi'SS ani pac:irq ar &aDe other measurin;· ·device ( e.q. , paci:nq 

ac:x::urate pla• :enent, but such ac:cu:racy is seldcm required. 

3. 2 Soil C!ol:im 

~ a sample site bas been e.stabl.:ished, a bole is cored to a 
p.redete:l::min depth (sample placement depth is held cansta.nt fer a 

• ) -...:- • J ·-to...-.11 • • cf g1ven survey • . ... ~..~ .•. .;:. lS aco •"£' ''NP'U 1lS.JJ'q a var:1.ety to::>ls 

d.epen:1in:J an the nature of tbe 1111t.eriAJ. tc be CX)Lal. '!he holes 

shculd be vertical an:l as free f:rcm c1eb:ris as · possible. When the ... 

sa:D'Pli~YJ is pertw:med in m:as a:we:red by asrbalt ar o::n::rete, • 
~ rat:ary M•'l'er c!.rill with a c:a:r:bide-t.ipped bit is 

used to drill a l-l/2 iD:h di.ameter bole in the o::wer. A harxi 

auger is used to L1!!III:MI the a.zt:t:irl;s cm::J.rcaa base fran the. hole. 

Illaediately a.fter tbe bole is CXII:ed, a ccllector tube is L'el'lX:Wed 

tl:aD the Ziplcx: bag' ancl the baq is resealed.. 'nle cap is t:h.en 

Llii'IICM.!d O:all tbe tube, ancl the tube is placed vertically, cpen end 

dcwn, into the hcle. 'llle bcle. is ~ backfilled with the soil 

c:cre Which was l':t!IDOY8d. 'l'he cap is placed in a clean Ziploc baq 

• ..' 
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an:l .stored until <:X)llec:tcr ret:rieval. Ccllectcrs .. placed un:ier 

asphalt ar c::cncrete are treated the same as those in uncovered 

soil, except far modifications to permit easy retrieval. ani to 

avoid potential dcwn-bole c::cntamination frcm surface c::utt.in;Js. To 

allow retrieval of these <:X)!lectoz:s, a piece of galvanized wire is 

twisted a:rcund the neck of the tube an:l run to the surface so that 

the sample may be reccvered by 1:nll in; the retrieval wire. An 

aluminum pluq is tben placed near the tcp of the hole, an:l the 

rema.in3r of the hole is plugged with quick settin:;J hydraulic 

cement. 

3.4 Site Ider¢jficat:ign 

3.5 

Each site is fl.agga:l usin; pin flags, spray paint ar riiXxm 

fl.ac;9in;, an:l the site lcx:atian is ma:tXed. and :numbered on a base 

map. A field J'lCt:ebock is usecl ta :a:co:tti the date, <:X)llector 

number, site location description, soil type, and. qeneral 

observa.tians. 

Time cal ihraticn <:X)llect:cz:s are .i:ncludecl as part of every survey. 

t.nlese are QA collectars used. to Dalitar sample load:in; d1.l:riD; the 

· survey. 'lbese ccJ.lect:crs are placed in an area of laJcwn ar 

sm;pec::t.ecl ccntam:ina.tian, and sets are J:et::r:ieved an:l analyzed at 

intervals to imicate the app:tcpz:iate :z:esi.dence ti:me far sw:vey 

samples. Separate "t1:avel blank'' c:cllect:m:s are also included. as a 

QC measure in every survey. 'lb!se c:cllectcrs are transported alan; 

with the survey c:allect:ars :t:ut the t:u):)es are never cpened. 'l1'lese 

control collectors mcnitar far potential c::cntamination durinq 

tt:a:nsp::xrt ar placa•etlt • 

• 
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• 
'!he c:ollect:.ors are retrieved. when the time cal.i.bra.tion c:cllec""..ors 

reveal that there has been sufficient load:i.n:J of gases on the 

charcoal abscrt.ent. In the field, the soil is :removed until the 

tu:be is exposed,. A cap is taken frail the sealed Ziplcc bag. 'Ihe 

Vi ten seal is c::heckecl to make sure it is. seated inside the cap. 

'!he culture tu:be is temCV'Ed frcm the hale an:i arr:1 diit that is on­

the threads of the tube is wiped off with a clean cloth. In the 

event the tube is broken ar c:rack.ed, the collector wire is 

transfe.r.red to a neW' tube usin; fcn:ceps. 'D.le tube is capped and 

sealed. All flaggirq material is retrieved. 

Each tube is immediately n1.D11berecl accordinq to the scheme 

establisba::l in the field nct:es an::l Cll the base map. '!he c:cllector. 

n'DDher is written em adhesive Jahels 'Which are applied to the t.U. 
cap •. No two sl,.tes may have the same ru'lmhp.r • 

• 
3.8 CQl.l.ectqr Ship•ut 

Once the c:cllectcrs have been retrievecl, they are sealed in Ziplcc 

bags ani then wrapped with btitJ.e pacldn;. Material such- as 

Styrofoam peanuts ar newsprlnt c:an LsLL• dnce possible ccntaminants 

to the col.lectcrs ani shcul.d nat be used for packagi.n;. 'D.le 

c:cllec:t:crs, field .notes, base lii:JP, an:1 chain-of-oJStody doct:nnent 

are either harJd carried. back to NERI's analytical l.aboratories, or 

are shipped by cvemigb.t c::ariier service. 
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D;p;&tl aminati,at 

All down-hole equipment an:i tool parts which c:cntact excavated soil 

are constructed of heavy gauge steel ani have no natural or 

synthetic ccmpcnents which cxruld ahsol:b ani retain ItCSt soil-bol:ne 

organic ccntami.nants. 'lhese tcqls . are decxlntamina.ted between use 

at each samplin; location by rotation through a four step cleanin; 

process. 'Ihese steps are: 

1. Immersion and vigorous scrubbing in a mild solution of 

laboratoey grade detergent until all visual accnmnl ations of 

soil are rem::wed. 

2. 'Ihcrough rinsin; with potable water. 

3. Spray rinsin; with methyl alc::chol. 

4. Air Dey. 

All derived liquids (an:i seiiment) are o:::Jntained in dedicated 



• 
4 .1 NUilLet i.n::r . Cl'leck 

Upon receipt of the collectors, the rn~.r on each tube is recorded 

an::1 arrx missin:J or duplicated numbers are noted. A missinq number 

generally iniicates that· the ccllectcr cxnll.d net be retrieved. 

Samples with identical rnm ers gene.rally cannct be used unless 

their tnle site location can be est:.ablished. 

4.2 §fflmple HOlding 

A Pettex soil gas scimple c::cnsists of a minute quantity of various 

volatile organic CXIDpCll1'lds SOliJed ont:c a charcoal element and 

enclosed in a prctective c:cnt:a.iner with a near impervious Vitcn 

seal. 

Maxjmm sample hcl.dirr;J time is a function of beth the chemic • 

stability of the sod e:i ccmpcunds and the integrity of the seal ox: 

the a:m:ainer. 

It has been the experience of Nart:heast Research Institute, Inc. 

(NERI) that Pettex soil gas samples that are p:tuperly repackaged 

after retrieval frail the field and stored under envircnmental.ly 

controlled conditions typically remain compositionally and 

quantitatively unchan;ed thrcllgh periods of greater than four 

mcnths. 

All samples scheduled fer analysis via Olrie-point pyrolysis/mass 

specttweb:y are analyzed within three weeks of retrieval from the 

field. 

• . . __ ) 
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4.3 

'lbermal desorption is aco unplished usin] a Fisher radio frequency 

power 5\lPPlY an:l a Olri.e p:lint pyrclyzer designed. by NERI an:l 

Extrel. The mass spectrometer used is an Extrel SpectrEL 

quadrupole mass spact:::l::aueter. · '1be analysis is controllEd and 

reccrded by DEC POP ll/23 m:icro:::cmpute. Folla:r.dn; the analysis, 

all data are collected an:l arc:hiva:i on a PDP ll./'73 mic::rcc:arp.rt:e. 

Data for all active jobs are stored on both of the PDP ll 

c:xmrputers, as well as on magnetic tape. Data for all completed 

jobs are stored on magnetic tape in pexpetuity. 

4.4 caljbrgtjcn 

An :e:x:t:ra.nuclear Quadl:upole Spect::::Cilll!t:er equipped with a Olrie-point 

pyrolysisjthel:mal desarpticn inlet is use:! for c:ollectcr analysis . 

Mass assignment and. l:eSOlutian are 11B11Ual..ly adjusted usin] a 

Perfluorotrib:rt:yl.amine (P.P'l'&) stan:fa:r:d. A l.irlear c:o:c::tection, 

based on the known spectrum of PF'l!BA., is calculata::l. 'lbis 

c:m:recti.on is applied to a sec:cn:i PFl'BA spectx:um. If' ccn::tect mass 

(M/Z) values are obtained, the cperatcr proc::aeds to the next 

t::ul:rtin; step. If' net, step 1 is repeated untll c:o:c::tect mas~..s are 

obtained.. 

Peak :intensity ratios are set from the . major peaks in the PFl'.B1\ spect:::l::um usin] 

the follcwirq values: 

Mass Spect::::um 

CM/Zl Intensities 

69 = 100% 

131 = 25\.±5% 

219 = 35%.±5\ 

502 = 5\±2% 



lJUrin;j tbe icn signal fer mass (!VZ) 69 af l'F'1'a is measure:! at a preset sample. 
pressure and detector voltage and cx::mpara::l to ~icus values at the same 

sett:in;J. 

Electron energy is set to 70 el.ectxun volts ani endssion is set at 12 

mi lliseccnds. All other operating parameters, such as scans, scan range, mass 

offset are established in the CXlZDpUter pz:o;Lam. 'Ihese values may only be 

c:hanqed by the laboratcey lDi!II1ag'er. 

'I'llnin3' is performed at the ber;;innin; of a LUn, so that an in:iividual survey is 

analyzed at the same set of .il'1st:rument c:cn:iiticns. 'nle samples are analyze:! in 

random order. . . 

4.5 

'Ihe instrument is operata:! with the tollcwin;J parameters. 

Vacnnm < 3 X 10-6 torr 

Ionization EnEmy 70.0 eV 

12.0 mA 

5.0 sec 

Number of Sc:ansf5ample 30 

Scan Rate 1,250 amu/~ 

._ ,.1 
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' 4.6 M:?ss seecucuete:r Analvsis am woe 

Eadl (X)llector wire is analyzed in rarxiom order. 'Ihe entire group 
-

of survey cxlllect:ors are analyzed as one run without inte-"'"1:1.lption 

fran other surveys. 

'lhe OJ:ganic gases adsorhed on the cartxm are thermal 1 y desorbe::i 

· fran the cartxm, sepamted ac:::c::c:rdin; to ion mass, ccunted, and a 

mass spectrum of masses :frcm 29 to 240 is obtained. 

Periodic (approximately every 20 samples) machine background 

analyses are performed as a QC measure to assure minima.l influence 

fran inter.nal c::cmrmmication. If there a:re peaks that are not 

related to a1:1tcspheric gases, the supervisor is natified ani the 

mass specb:axet:.er is shut dawn ani cleaned as necessary. 

A written scmple r:unnter :te:atd is kept duriD;;J the analysis to 

prevent accidental cross nuJiiberi:nq. 

'lhe :mass specb:cmeter cxatb:ol pz:o;z:am pz:u::upts the operator with a 

wam:i.n:;J if a sample r:ulmher is entered that has already been used. 

'lhe operator then c:hecks the C:::W::%e:nt r:ul!Tjb:a..r, alon; with the disk 

st:cz:aqe location of the previously 

tl:Ue l'1l.1l1lberir¥ situation •. 

4. 7 Data filjrg 

" 

'lhe :raw data file generated by the sample analysis is labeled for 

storage under a lmique file na:me • 



, 4.8 Sc:hednl e of 'Maint.enance •• 
1, ooo Samples Cleani.rr; of sample ilxb:oincion area, ion source, 

and expansion chamber by in-house technicians. 

4, ooo Samples: Al:x:we ncted p:r;c:cernrres plus c:J.eanin; of lenses and 

quadrapOles 

Annually: Preventative maintenance program conducted by 

manufactures • s service representative. 

5.~ M!m Ger.I§Oc:atic:n 

'!he sample locaticn maps are created by placirq the field base map,. 
en a ciigitizin; :boarr:l and ente:rinq each site as an X-Y cccmiinate - ·· · 
relative tc an c:gin. 'Ihe relative icn counts fer each ccmpcun::l 

can ~en be plotted at the scmple locations. CUltural and 

topographic features can also be c:l1qitized onto the map as 

reference points. 

5.2 0 "' am:J. Ident;ificati.at 

'lhe mass spectrum that ·is drawn for each sample is c::cmpared tc a 

library of mass spectra derived fran lcncwn volatile organic 

compounds. Several thalsarxi pure o '"'lo.md specb:a have been 

developed by the 8lreau of standards and are available for ~tra 

cxmpari.son. · NERI has also developed its own lim:aJ:y of sp::ctra 

throuqh headspace analysis of pure 02lpCUl'Xis usinq the Petrex 

wiz'es. once a o ntifourxi has been identified in this manner, the ion 

OJrrent or "flux" far this o 1111 oun:i is defined as the total ion. 

cune:ut far the ''parent peak" or least interfered peak of that : 
.I 
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5.3 Relative Flux 'Qetermina.ticn 

- --

'l11e process of ~ ion c:::u:c:rents {relative intensities) of 

indicator peaks is computerized. All ian c:ur::ent data are 

extracted. from - the original data file an:::l are - pxocessed. for 

identification. 

'l11e relative ian cutzent intensity (relative intensities) of the 

gases that are descn::Ced frcm the collectcrs are matched with sample 

locaticns on a map of the survey area. 'Ihese relative mtensities 

are useful fer infe:r.:rinr:1 the a:z:eaJ. ex:te:nt of c::cnt.a:m.ination ani 

relative differences in the a:•u::ent:Latic:ln.S of the CXll1lpOUl"lds in the 

soil or grcun:lwater. nus c:an aid in det:e:cni.nirq the location of 

source areas cr di.rection of mcvement of c:cnt:amination. 

'lbese surface collections am.- analyses caJnp;t be used to detem.ine 

the depth to the sc:ur;ce c:cnt:aminants or the precise c:cncent:tation 

at ciept:h. 

Because ~ am be differentiated by their spect:La, analyses 

from the cali:xm c::cllectars can be used. to help ai.fferentiate 

multiple cc:mpounds· an:::l JIILlltipl.e scu:r:ce a:eas within a sirlqle 

survey. 

Once the :telative intensities for a ~ are mapped, the data 

can be a:mta:a:ed to reveal those areas with "hat spats" an:::l the 

orientation of plume migration. All ether ava.ilable data, such as 

qeoloqic settinq, soil types, groundwater conditions, tYPe of 

a:mtami.nant, site histcry, an:::l other factors are ta.k'Sn into account 
as the interpreter draws his ccnclusicns • 



, s.s. 

Same of the ather uses of the Petrex Technique that are utilized in 

surveys are headspacing of soil ani water sanples and depth 

profi.J.in;. 

5. 5.1 Hffi'Qspace 

A headspace soil sample is analyzed by collecti.n; approximately 25 

grams of soil, W'hi.c:h are transferred to a thermoc::hemically cleane:l 

headspace ccntainer. Several adsorption wires are added and the 

headspace ccntainer is seal.ed ani allowed to equ.illbrate for up to 

24 hours, depen::lin; en the level of =nt:am:i.nation. 'lbe wixes are 

then removed and prepared for desorption mass spectl:onetric 

analysis as descril::e::1 earlier. An ident:i.cal pz:• cess is performed 

for screeninr; water san;Ues. 

In Ol:der to detemine if the source of the soil gas signal is near 

surface or 
be used. 

. 

At each selectai location, shal.l.ai bare holes are drilled a few 

feet apart to depths such as 1, 2, 4, arx! 6 feet deep. After all 

the loose ait:tin;s an:i cavin;s have been remcved frcm the l:lcttom of 

the hcle, .a c:cre of· soil J'ISY be taken for headspace analysis. 

Next, a Pel:tex collectcr is lcwered into the hole and backfillerl. 

'nle c:cllectcrs remain in place for the same len;;rt:h of tilne as the 

survey wires. 

• 

--

• 

• 
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5.6 

Each of the sampl.in; n:et1100s addreSses a different aspect that will 

help in:lic::ate the nature of the vee sou:rce. In the case of 

o.nupasite soil sampl;inq, detection of VCCs du:rin;J analysis implies 

that the vccs ax-e actually contained within the_ soil matrix. When 

the vee is anttnopogenic in nature, the vex:: pn!SenCe is irxiic:ative 

of soil c:cnt:ami.nation at that depth interval. 

When perfomi.n:;J an .in situ t:i:me-integra.tecl sampl.in:;J px:o;tam with 

Petrex collectors, the collect:cr serves as both an exte:rlded 

headspace ~ler relative to the soil matrix in its imredi.ate 

vicinity, as well as me.a.surin;J the soil gas flux through that zone 

du:ri.n:J the exposure pericxi. 

Soil gas mcvement through the vadose zone is theorized. to :ce a 

cliffusion pr:a:ess. If the headspace data :iniic:ate that the vee is 

not present in the soil matrix, then the .m nm depth profil.in; 

collectors should shew a relative .iD:::::t:ease of ion ccunts as the 

depth inc:reases. By c:::aDbin:irq l:lOth pi eees of data, the nature of 

the vee source {near surface ar deep vad~lsaturateci) can be 

inferred.. 

once the data have been CXDplled., int:erpreteci, an:lmrped, a report 

is pteduced for the client • s use. Also, the maps are printed which 

display the mlative intensity · of the a:lllpOUl"ds of the client • s 

specifications. 'Dlese :z:epoz:ts an:! maps are for the client's use 

only, arxi no Iepot: t ar :map is released to anyone else without prior 

written a:msent of the client. 1his c:xmfidentiality policy is 

never bl:eached. 



lici. __ , ..:--..:. . this --~-.-1 ~ .......... .;_ Pro ~ -.; ..... ,.y 'D:le po e5 W~.IIII:Jo.l J.n i;ltl,.oll:l,l~IJ. "'J:"-w.-...e:;=<:'SUIJ.re. are ... .....,_ ... ._l.o..l. 

follcwed on ~ surve!f• It' shculcl ~ noted. that the relative intensities 

for arrt a::mpourx:l at one sample loc:aticn c:an only ~ c::cmparecl to another 

location within the same survey for tbe same c::c:m;xruncl. Relative 

;intensities of diffm:ent c:cmpcunds c:annot be c::cmpa:t:e:1 to each other. 

Also, the relative intensities of one survey camot be c::cmparecl to the 

relative mtensities of a:trJ' other survey, even between two surveys at 

different times of the year over the same site. Ha.ieVer, the same "hot 

spots" ancl plumes shcul.d contcur in the same place over multiple surveys 

at a given site, allcwin; for migration. 

• 

• 

• . / 
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I. SURVEY INSTALLATION 

A. Preparation 
Start with the list "Field Ma,terials Necessary for Installation." 
(Appenctix A), it lists almost eveeytb:inq; mcD:e than ycu w:ill. probably need 
for any one particular job. But, the utility of each item is worth 
considering. 

01 



B. Field Procedures 

1. orientation 

Each field geoloqist has his/her own way of doing things and the 
conditions of the field often demand additional. modifications to one's 
:r:cut:ine. Thus, the fallowing is only a desc:ription of procedures that 
have a di:rect effect: en the inteq.t:ity af the data and the overall quality 
of the survey. 

on arriving for the first t:im.e on site, take the ti:ine to give the 
greater part af the study area a leak-over. '!his will help plan out what 
special activities or :ma.te:r:ials survey installation may require (i.e., 
whether you will need access to an area presently locked-up, inventory· 
moved, an extra extension cord, utilities plan, etc}. 

Often the narth a:c:ow c::n s.it'e plans is ally approximate, or describes 
true north. To ac:::u.:tat:el.y det:erm.ine the cd.entat::i.on ~ the survey qr.id in 
the field take some time to get a bearing on one or two "cultural.11 

features of the site, i.e.: The wall of a buil.ding or the •curb of a 
roadway that .is also px::esent on your sample lcca:tions m.ap, and determine 
its orientation with respect to magnetic north. · 

• 

If vou know the declina:t::icn af the site and. wish to base ev~-""',...;""g on 
true n~, go ahead and c:cnvert, otherwise just use maqnetic ~d ~~e a . •. · 
note of it. (Caution: A Brunton pocket tJ::ansit or simil.ar expensive 
compass .is a very sensitive inst::r::ument and is easily pe:rt:u:rbed by local 
magnetic fjelds :from power .lines, machinery, and industrial activities.} 
Next, on your sample location map (with a protractor) determine the 
proposed· orientation of the sampler gr.id. with respect to one of these 
cul:blral features. From these two bearinqs combined, find the maqnetic 
heading of the grid. (Fiqure 1) 

Then chcx:se a z:eference point.. c::ne sample lcx:a:tion that can be easily · 
and ac::c:w:ately determined both on the map and on the qround. · Establish 
the grid on this point and work off from it runninq +/-90° and 
backsighting 180°. . . 

In an environment where you cannot use your compass or it is 
unnecessa.ry, as inside a factory or industrial complex, it is usually a 
simple task to det:e.rmirie collector placement on the basis of permanent 
interior features such as aisles, columns, wall openings, etc. 

Measuring distance: In many situations it is impractical if not 
impossible to USf!! a tape measure, wheel or hip chain, especially over 
ruqged t:el::rain or obstructed floor space. Pac:inq is a remarkably accurate 
altemat::i.ve. If you have not already done so, establish ·for yourself a 
comfortable, reproducible_ pace. 

02 • 
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Take extensive fi.e1d notes. This cannot be sb:essed enmgh. There is 
always the chance that ym w:ill. not be avallable for survey retrieval and 
another geologist will have to rely heavily on written instructions to 
pinpoint less obvious sample locations. So make a note of everything: 
start. and finish dates with times of day, bag numbers, names of people on 
s:i:t:e, clients, consultants, authorities, field crew (including yo~elf), 
the weather, the physical ccnditi.cns of the study area (steep sloping to 
the southwest, the prevalence of 5\lrface water), ground cover (grass,. 
weeds, pine needles, cllxt, grcw~ asphalt) and soil type (sand aver clay, 
loam, etc.) note secondary details too, such as discoloration of the 
ground, stressed vegetation, the evidence of subsurface structures 
including pipes, tanks. 

On completing the :installation of a survey and before leaving the 
site, go over your notes and field map(s). Correlate the information 
present .in bct:h. Cb.ec:k-aff each samplinq lcc:at:icn and see that any notes 
about sampling locations or modifications to the grid are complete. 

2. Installation Through Pavement 

When drjll ing through pavement:, part:iculm:ly asph.al:t; frequently brush 
away all dust, sand, and dirt from the mouth of the borehole. Try to 
drill downward in a steady uniform manner, disturbing the mouth and walls 
of the bore hcl.e as little as posst'"hle Upon %eaChing your finished depth 
and before removing the drill, completely brush all soil and debris away 
from the mouth of the hole. Pull the b~ oat of the hole carefully in an 
effOJ:t to keep dirt from shallower levels from falling to the bottom of 
the borehole. 

Also, do not allow vis:ible accumulations of soil from one sample · 
location to be transferred on the drill bit to the next location. In 
general, when installing samplers in any ground cover avoid allowing 
things from the surface and near· surface from falling into the hole 
including leaves, roots, chips of asphalt, concrete, etc. 

Do not leave open any sampler boreholes. After digging or drilling 
any borehole even jf the sampler. is to be installed at a later ti.Jne seal 
it over immediately with. aluminum foil to reduce the possibility of 
contaminating materials or vapors entering the hole. 

. . 

Handle samplers with clean bandsfgl.cves. ·Be wary of gasoline or oil from 
the generator and hammer drill, spray paint, volatile substances from the 
environment: oily floors, tools, etc. · 

If ~ are to be installed below any type of pavement or in hard 
diqging mat:eri.al., like gravel, you will need to attach a length of wire 
(app:rcx:iJDat:ely 24 inches) to each Petrex tube so that it can be pulled 
from D:s hole on ret::ri.evaL The best material for this purpose is 16 or 
18 gauge galvanized steel"~" wn:e that has been baked .in an even for at 
least 1 l/2 hours at 150°C. To attach the wire wrap a turn of wire 
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(near its end) around the mouth of the Petrex tube (cap in place) just 
above the threads where the bottle begins to widen. Twist the ends · 
snugly. 

Bring the wh:e agajnst the s:ide of the tube and about halfway up make 
a go0 bend and w:rap a full loop around the tube. Thread the free end 
beneath the oriqin of the loop and pull up and tight. (Figure 2) 

When act:nally installing the samplers the cap should be unscrewed and 
remove:i from the tube very near the mouth of the borehole. Be sure the 
black cap liner whidJ. actually creates the seal is also removed with the 
cap. The sampler (q>en end down) should then be dropped immediately into 
the hole and the caps with liners intact should be placed in a clean 
plastic bag and saved for retrieval. 

Do not open a Petrex sampler directly in the wake of a passing 
vehicle Allow exhausts and st::rcnq odors to first dissipate if possible. 
If a strong' odor remains in the area an ambient air sample should be 
taken. 

With a wooden dowel or the handle of your hammer gently push the 
sampler down to the soil at the bottom of the hole. 

•• 

Imme:ii.atel.y after the sampler is in place, cap off the borehole at • 
least with a tight aluminum foil. plug. An alnminum foil. plug is not an 
impenetrable cap. J:f there is a significant r.isk of contamination of ·a 
CXllJec±or by atmospherics or tampering, consider capping it over with 
quick-plug c~ment (or soil, etc.) as soon as possible. 

A borehole through pavement is capped with quick drying llydraulic 
cement. To prevent the liquid cement :from flcw:ing downward and cementing 
the sampler :in place, the hole should :f:iJ:st be plugged tightly with a ball 
of fo:il. Tap a ball off~ into. the hole with your hammer, 1 to 1 1/2 
inches down :is snffident. Simply be sw:e the foil. ball contacts the wall 
of the bore hole aramd its full perillleter, otherwise fresh cement will. 
seep past. (See Figure 3). 

Be clean. Even if others that were there before have trashed the 
plac::e, leave no mess. Use a broom and dust pan for-.cem.ent dust and dirt, 
wire snippings, bits of flagging, aluminum foil, etc. 

Flagging: A sample location is flagged solely to help direct 
reb.lnling field crew to its precise positi..ono Often this object must be 
weighe:i against the risk of encouraging curiosity and, thus, tampering 
(especially .in areas of public access), and generally creating an 
unsightly environment of orange and pink markings. Suggestions: Use 
:flagging mat:er:i.als. sparingly, and .in low profile (close to the ground) , • 

a
COid1SidYer:d • .: _:awn mowfer blades, adolestcenb~' ctetc. Take accurate notes: X , 

n ~~anc:es . rom permanen o Je s. ...-
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3. Installation in Loose soil. 

In soft diggable soil and at standard sampler placement depths a 
borehcle should be dug to a depth of at least 8 inches using a garden 
trowel or a core shovel (a spade wb.ich as been moojfier3 for Petrex Sampler 
PJacpment). After sampler placement this bcxehc1e may simply be backfilled 
wtth the material exc:avat:ed in creat:inq the hale. Sampler retrieval will 
then enta:il re-excavaticn in or:der to expose and £il:ml.y grasp ~e sampler 
tube. 

When installing mllectnrs in a tended lawn, first use the chisel end 
of your hammer to dlop cut a round plug af sod. Lay the sod aside, sink 
your borehole, install the collector, backfill, and finally replace the 
sod plug pressing it lightly into place. (Figure 4) 

When act11ally installing the samplers the cap should be unscrewed and 
:removed £rom the 'blbe very near the mcut:b. of the borehole.· Be sure the 
black cap liner whid:l actnally c:z:eates the seal is also removed with the 
cap. "The sampler (open end down) shaild then be dropped immediately into 
the hole and the caps with liners intact should be placed in a clean 
plastic bag and saved for retrieval • 

Mark the sample lccat:icn in your notebook and flaq the sample location 
so that the sample can be located for retrieval. 

4. Installation in Frozen or Hard Soils 

In hard to dJ.q materials such as gravel and frozen soU or sediJDents 
that cave in easily and risk packing tightly, it is a good idea to place 
some sort of plug or cap of aluminum. fell above the collector to keep 
bac:kfilled and wall materials from completely repacking the hale around 
the sample Samplers should also be r:igqed with retrieval wire in case a 
borehole dose collapse or the sample freezes to the ground. · 

A single square foot of foil .is snffirient mater:i.al for any one cap or 
plug. In shallow, l.arge diameter boreholes, such as those made with a 
core shovel or core t:ube,lhammer, a sheet af foil can be folded in a 6 inch 
square and pressed .into the mouth af the hole to aba.tt l/4 the way down to 
form a concave cap. (Figure 5) 

Where a sampler has been installed in a naz:row borehole, such as that 
made wil::h a hammer drill, it is often best to stuff the hole above the 
sampler with several loose fell plugs. Crumple a sheet of fell into a 
loa;ely made ball 2 to 3 inches in diameter. Then roll the ball between 
both hands, l:ike modelling clay, to form a cylinder the diameter of the 
hole. This plug and one or two others, nearly filling the hole, will 
prevent the walls £rom caving .in for most of ·its length. A cap of a few 
inches of soil. will finish it off well. 
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When actnaJJ:y installing the 'samplers the cap should be unscrewed and 
removed from the tube very near the mouth of the borehole. Be sure the 
black cao liner which acb1ally c::reates the seal is also removed with the 
cap. The- sampler (q>en end down) shc:W.d then be dropped immediately into 
the hole and the caps with liners intact should be placed :in a clean 
plastic bag and saved for retrieval. 

Mark the sample lccaticn m your not-ebook. and £lag the sample location 
so that the sample can be located for retriev~. 

So Installation at Depth 

In areas where near su.:tfac:e c::cnt::ammation is to be avoided, salllplers 
should be placed at depth. A motorized soU auger with a 2 to 4 :inch 
diameter auger· b:i:t can be used to place samples up to 12 feet deep. Try to 
drill downwani :in a steady unifOI:m manner, d:i.stw::b:ing the mc::uth and walls 
af the bore hcl.e as 1 tttJ e as poss:ible. Upon :reaching your finished depth 
and before remcw:ing the auger, c::ompletely brush all· soU and debris away 
f:iom the mouth af the hcl.e. Pull the bit cut of the hole carefully in an 
effort to keep dirt from shallower levels from falling to the bottom of 
the borehole. 

• 

Insert a ~ l/2 :inch diameter hollow metal p.ipe (which has been precut 
to the depth af the hole) .into the hcl.e. (The pjpe should be cleaned with 
soap and water or steama:i cleana:i before being used.) Make sure the pipe 
is inserted 1/2 to ~ inch into the hole bottom. The pipe is used to •. 
prevent the hole from collapsing and to prevent near surface soil · 
ccnt:am:inat:io from seep:ing .into the hole. Inserting a small amount of an 
uncontaminated clay material such as bentonite around the pipe will also 
p:mvent near surface soil c:c:rrt:aminat: from seep:ing down the bol::ehal.e and 
under· the pipe. (Figure "6) 

I 

Insert the sampler with retrieval wire attached :into the pipe and 
lower to the bot::tcm af the hole. Cap the top of the pjpe with aluminum 
foil as well as the area between the pjpe and the edge of the hole. Seal 
the top of the hole with quick drying hydraulic cement. 

When actually installing the samplers the cap should be unscrewed and 
remcva:i :from the tube very near the mouth of the borehole. Be sure the 
black cap liner which actually creates the seal is also removed with the 
cap. The sampler (q>en end down) shc:W.d then be dropped immediately into 
the hole and the caps with liners intact should be placed in a clean · 
plastic bag and saved for retrieval. 

Mark the sample 1.ocati.cn m your nct:ebcx:lk and :flag the sample location 
so that the sample can be located for retrieval. 

6. Installation Under Water 

Samplers :installed :in shallow water conditions (such as stream beds, 
swamps, intertidal· zones, ponds or shallow lakes) must be encased in a • 
polyethylene bag:- To do this the cap with black l:iner is first removed . / 
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from the sampler and the sampler is then enclosed in a permeable 
polyethylene baq (such as a z.iplock bag). The polyethylene bag prevents 
water and sediment :from E!l"ltel::ing the sampler. As much air as possible is 
removed. from the bag before the baq is sealed. The bagged sampler is then 
taped with open end down to a st:w::dy wocden or metal rod with a strong 
tape (such as duct tape). The caps w:ith liner.; intact should be placed in 
a clean plastic bag and saved for· retrieval. 

In scft bct:t:om sediments the red can be use::1 to push the sampler into 
the sed:iment to a depth of 8 to 14 .inches. In hard sediments a shovel or 
auger can be used. to make a hale m the sedi.ment:s so that the sampler and 
rod can be mserte::l.. The red should make l.ocating the sampler easier upon 
retrieval. (Figure 7) 

This sampling mel:hai requires that the sampler be exposed to the open 
air Iillldl longer than other sampling methods. Therefore an ambient air 
sample might be a good idea when installing samplers underwater. 

Mark the sample location in your notebook before continuing • 
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c. Time Tests 

A Pet:rex passive soil. gas survey is typiC3lly in the field anywhere 
from one to four weeks befaz::e ret:J::ieval.. The length of the fi.el.d exposure 
per.icxi depends on the %ate at which a sign:i:ficant portion of survey wires 
become ''loaded". Far :instance, should conditions at a site combined to 
pl:Oduce a high voc sell gas £lUX rate, survey collectors, in principle, 
wcWd load rapidly and a t:%al. exposure time of two weeks or less would 
most likely be in order. 

To assess the loading %ate of a particular survey a number of Petrex 
sampl&s are :installed on s:i:t:e strid".ly far time ca1ibration. These "time 
tests" are :installed at given survey grid points (usually 5 per survey) 
were c::cnt:amlllant fl.u.x is expected to be highest. Then approximately 
one and two weeks after installation the first and second weeks' 
(respectively) time cal ihration samplers are retrieved and shipped 
overnight to Lakewood for analysis. · 

A tiJne test location consists of one survey sampler and two time 
cal:ibl:Cltion samplers, installed concurrently, each in its own borehole, 
separated ~ to 2 feet from its neighbors. A rough trianqul.ar array is 
usually best for ease of 'future identification. :It is a good idea to 
install all tiJne tests at the start of the survey so that they can get 
working right away and all at the same time. 
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o. Triplicate Collectors (TRIPs) · 

A baq of 25 Petrex samplers ~ typically contain 2 to 4 triplicate 
sampl.el:s (three sampler's in one tube). These "TRIP's" should be placed · 
strclt:.e:;P.cay m the survey gtid, i.e., whel:e you expect to encounter high 
ccnt:am:inant :f1llx (source areas) and low contaminant flux (background). 
Recm:d their lccaticn m your fie] d nates along with your observations, 
and indicate each TRIPs expected relat::ive level af exposw::e en yrur sample 
submittal fm:m.. This planned placement af TRIP's will help the mass spec 
operator adjust the machine's sensitivity to its optimal value • 
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E. Travel Blanks 

Two sampl.eJ::s are kept, uncpen, in a Ziplcx:'k storage bags in which the 
sw:vey samplers are shiPPed arid are to aa::cmpany the sw::vey ccllectors as 
they are transported to and from the survey site and the analytical 
laboratal:y. one af these T:ravel Blanks should be returned with the first 
set of time ca] ibration samplers. The other Travel Blank should be 
returned with the survey samplers. 
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F. Ambient Air Samples 

Ambient air samples should be taken whe:r:ever noticeable or suspected 
odors are present. Also if unc:apped samplers are exposed to the open air 
for a prolonged time an ambient air sample might be a good idea. 

A1Iil:ient air :is sampled by exposing a PETREX sampler to the ambient air 
for a m:in:iJnum of 30 seconds. The sampler is then resealed and labeled. 
Make a note of the time of day and length of the exposure in your. 
notebook. · 

l.l. 



G. sample Location Map Submittal 

Upon completion of sampler instal1ation, it is important for the 
c:cnsuJ:tant to submit to NER.I a correct. version of the sample location 
map.. All features to be incorporated into the map should be clearly 
marked. NERJ: will then be able to d.iqitize this map for Clraft and final 
map production. 

NERI final maps are produced on a sun cad system. If possible the 
cxmsultant should send a cad drawinq file ccnt:a1ninq all site features and 
sample locations on a 5 1/4 inch floppy disk. 
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II. SURVEY RETRIEVAL 

A. Preparation 

Prepare by c::onsull:ing 11:mater:ials used m retrieval11 (see Appendix) to 
help in bringing together and packaging all the things you will need. 
Remember that whlle everythinq el.se can be purchased on site or 
improvised, sampler caps, field map (s), field notes, and extra, clean, 
~ Pet:rex t1lbes to replace ~ bl:Cken in the field are indispensable. 
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B. Field Procedures 

survey retrieval is less equipment intensive and can typically be 
accomplished in half the time it takes to perform an installation. 
However, proper prooedw:es and attention to detail are no less criticaL 

Particul.ar attention must be qiven to: Avoiding contamination in 
excavating, sealing, and packaging the samplers: maintaining clear, 
unambiguous and orderl.y sample numbering and record keeping, and 
accurately recording significant observations. 

Try to ret:rleve samplers in the order in which they were installed. 
The larger the survey the more si.qn.i.:Ei.cant this becomes in assuring 
uniform field exposure. 

Even before entering the fi eJ d you can at least fill out a sheet of 
labels with sample numbers 1 through _, and if :i:l: is going to rain while 
m the :field you can also affix a label to each cap to avoid having to 
handle each label w±t:h c:cld, wet fingers. Tjp: Standard ball point pen 
is very water resistant aJmpared to most ot:her markers and is thus ideal 
for labeling. 

on cu:rivmg at each sampling lccaticn and before beqinnjng to excavate 
the sampler, prcc:::w:e one sampJ er cap (with clean black liner in place) and 
a handi-wjpe and place them w:ithin qu:ick, easy reach so that there is no 
searching or fumbling for them when needed. 

Ideally, the aim of one's ar±icns .in the xetr.i.eval. process is to cause 
the least distw:bance to,· and" ccntamina:t::ic of, the atmosphere within the 
sampler tube while removing the sampler from the environment of the 
borehole. 

The key to this is swift, fluid action: Maintain the sampler in an 
open-end-down position and handle it with hands clean of potentia1 
accumulations of volatile materia1s (oils, pine tar, etc.). If the 
sampler has been wrapped with retrieval wire, snjp it off completely. If 
the sampler was placed under water remove pol.yethylene bag and tape. 
Then, thoroughly clean sell away from the threads and lip of the 
bottle with a clean clct:h used solely for this pm:pose (and changed, as 
cx:mditicns demand). Screw the cap on firmly untll ·you feel and hear the · 
lip of the tube seal against the qasket at the base of the cap. No need 
to strain or twist real hard or you risk breaki.ng the tube and injuring 
yourself. Visually inspect the contact between the tube and liner to 
ensure that the seal. is uniform and unobstructed. 

• 

If the mouth of the sampler is clogged with soil. when it is first 
removed from the borehole, tap the sampler gently against the side of your 
boot:. If this does .net shake it loose, gently diq out the qreater part of 
the plug with a clean knife blade, or whatever is available, without • 
disb.u::bing the. wire. Then quickly w:ipe off the threads and lip and screw . . / 
on the cap. 
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If the sampler shc::Wd break dw:::inq reb:::ieval, transfer the wires from 
the broken tube, with forceps, to a clean empty Pet:rex tube. Make note of 
this in field notes, and l.ater, on the ~ample submittal. form. 

Next step: Iabel.. If the cap does not already carry the numbered 
label, press jj: on firml.y to the tcp of the cap, especially firml.y around 
the edges. Labels aften exhibjj: pc::xn: adhesicn if l.) the top of the cap is 
wet or moist, and 2) the cap is cold. Either way, first vigorousl.y 
:rubbing the top af the cap against warm, dl:y' c.l.ct:b..jng v.ill usually remedy 
the situation. 

Before stowmg the sealed sampler back in the Z.ipl.oc bag with the 
others, be sw::e the exteJ:::icr af the tube is relatively clean of sand and 
clay, water and o.lls, etc. There is no reason to introduce surplus 
potential. contaminants to the bag of samples or cause the mass spec 
operator to get his work station dirty. 

After ~ c:ileck-aff the lrration on the map and ma:rk it down in 
the nct:ebook that sample ~ so and so was n!l::rieved. Circling the sampl.e 
number ent:r:y in the book with red ink and adding brief comments to the 
margin, such as "H 0 at BTTM" or "Broken tube, wire transferred, n or 
"missing", etc., wbere applica.bl.e, is sufficient. 

Fill-in and a:Ner the baz:ehole. Where samplers have been installed 
thralgh pavement t::his is a must:.. Fill the hcle with whatever is at hand, 
grav~ aluminum foil plug, etc. and finish off to grade with hydraulic 
cement or asphalt patch. Make it l.ook good, smooth, finished, as often 
these l.ocations are noticeabl.e for a l.onq time to come. 

If the samPler was inst:all.a:i at depth remove pjpe and fill the hol.e with a 
cl.ean fill material. 

Sampling through bare soil or overgrown terrain, i.e., woods, 
landfills, back lots, roughly filling in the excavation with loose soil 
and debris is adequate in most instances. However, some clients are 
part:icular, .ln. which case be prepared to fill up and top off the boring 
with something: extra soil, gravel, sand etc. where there is grass or 
vegetation replace the "divet. n 

I.astly, coJJect all flagging materials (al.though in ove:rqrown areas 
you may wish to leave some ma:ddngs at each location to help navigating 
from point to point until all samplers have been retrieved.) 

After all samplers have been retrieved and before leaving the site, 
take a moment to l.ook over the fi eJ d map and notebook and check to see 
that e:very sampler is ao::::x:mrt:ed for arid that all observations have been 
recx:n::ded, that yeu feel are si.gnifi.cant, conce:z::ning the condition of the 
sit:e or speci.fi.c lcx:at:i.cns. Also, consider last minute measurements for 
the aa:::uz:ate mapping af sign:i.fi.c:ant feab..tre:s, grab samples of soil, water, 
site specific chemical compounds, and mixtures. 



. c. Petrex Sample Labelling and Sample Submittal 

In the field, Petrex sampler.; should be labeled one by one the moment 
they are ret::ri.ev.ed and resealed. A small, self-adhesive label with the 
appropriate sample lccation number should be affixed to the clean, dry,· 
upper sm:facp of the bllle cap. Be sure to undeJ:line the number written on 
the label, Example: 

'nle rn'7'i1ering system of an entire survey (even those sw:veys ccmposed 
of several :isolated survey areas) should be sequential starting at ~ and 
ending wft:h the hiqhest sample locati.on number. Adhere strictly to the 
numbering system of the sample location map. No number should be 
repeated. No number should be written illegibly. 

As a sample is retrieved and labeled, circle the location number on 
the field map and m your field notes (preferably in red ink) and record 
any pertinent observations, i.e., DOP =; H2o at BTTM of hole; blank; 
sample tampered with: tube broken on recovery, wires transferred 
immediately to spare tube; etc. 

• 

Once all survey samplers have been ret:rieved, triplicate samplers must • 
be relabelled and. a sample. submittal form must be completed. See the , 
example form in the appendix. 

In relabelllnq t:l::ipli.c:ate you must assiqn a unique sample number to 
the t:h.mi wire comprising the three. Each triplicate wire sampler is to 
be labeled with its oriqinal sample location number (thus, representing 
two wires) and a seccnd numbP.r (representing the thii:'d wire) starting at 
the next highest value to the tctal. number of sample locations. For 
example: For a survey consisting of 60 Petrex collectors, the first 
triplicate used, placed at location 5, would be 
relabelled I 

the next TRIP, :fl:om locat:i.on 17, wculd be labeled , etc • 
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Travel blanks are to be labe1sd nextr .in sequential order, with single 
nUlllbers starting up where the last triplicate left off. If the last TRIP 
is labeled , the first travel blank is· labeled 

Lastly, f.ill out a sample submittal form • 
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D. Shipping Petrex Samples 

After all samplers are labeled and accounted for, they should be 
packaged for shipping. 

Package and sh:ip all samplers to NERI in Lakewood, Colorado in the 
same fashim they bad been sent to you, i.e., in orderly clusters of 20 to 
25, sealed in a heavy gauge Ziploc bag (squeezing out all the air 
possible) and wrapped in several tm:ns af buhhle wrap. Tape each bundle 
securely wfrh at least three wmds af masking tape. Two around its girth 
and one across its ends. 

Choose a sturdy cardboard hox one that has not begun to lose its. 
riqjdjj:y. If you can, place a layer af bubble wrap between the collector 
bundles and the inside walls of the box. Do not over-stuff the box with 
mJJectors, better struggle wfrh two boxes than with one large one with a 
couple of shattered tubes inside. · 

·Include the sample submittal fCCDr sample number and l.oc::at::icn map, and 
Chain of custody with the samplers being shipped. · 

Tape the hex up well wfrh packinq tape,. cover all the seams, top and 
bottom. 

• 

.. 

Samplers should always be slrlpped via ove;night cn1rier (e.g., Federal .• 
Express pr:i.ority one) to avoid subjecting them to uncontrolled, possibly 
cont:am:inat:.Ug envll'cnments for cp:eat:er than 24 hours. If the weekend is 
approac:h.ing and "overnight" entails an extra day or two day hold over 
before delivery Cll Monday lDOl:Iling, do net ship the samples out until. the 
hegjnning of the week. :rn the inter.iJn stow the boxed-up samplers in a 
place where yru know they will. be safe (preferably :in a no-smoking area or 
room). 

l.S 
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ADDENDUM 

A. GRAB SAMPLES 

A grab sample is a quantity of ma:te:rial collected at an instant in 
time from a disc:z::et:e l.cx::at:jon within the environment· under study* This 
.lncludes soil, sediments, sur.face water, ground water, and all synthetic 
materials relevant to the site, such as building materials, waste 
materials, and chemical substances used, stored, or manufactured on-site. 

Grab samples can be used to: verify the existence of contaminants 
discx:wered throuqh the Petrex soil. gas survey; help identify possible 
exotic compounds present as contaminants where Petrex data may be 
insu:Efi.c::i.e pl:C'I1:ide information to aid in the statist.ical. modellinq of 
ccnt:aminant elution; quantify contaminant concentrations in the media 
sampled. 

Frequently a qrab sample will be subject solely to an analysis of 
head.space gases. other analyses fer enviJ:on:mental samples include purge 
and tt:ap far vclatile orga.nics, and solvent extraction for semivolatile 
m:qa.n:ics. _ I£ samples m::e beinq cnl]ec+ei fer known analyses, consult with 
laboratoey personnel beforehand to determine what quantities are 
required. Samples that you feel may yield critical data should be 
collected in duplicate. 

When cnllect:inq samples of und:il.u:ted chemjcal compounds or mixtures 
for headspace analysis, especiall;y volatile substances or those presenting 
some hazard in handl.inq, remember, a little qoes a long way. Only a small 
quantity, on the order of 2 ml. or less, is needed. 

st::r:ic:::t sampljng pl:.'Ctcx:xll requires all environmental samples be kept 
refriqerated in transport: and storage. In an informal routine, it is 
still a qood idea to keep samples cool when possibl.e. 

To prevent contamination in either direction, collect samples in 
clean, .sbndy ccn.ta.iner.;, such as empty PeL::ce:x: tubes ar VOA vials and seal. 
all containers, individually,· in Zipl.oc baqs. 

Do not ship any soil. or water samples with the PETREX collectors • 
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USEFUL XNFORMATXON 

NORTHEAST.RESEARCH INSTITUTE, INC. 

Farmington Office 

309 Farmington Avenue, Suite A-100 

Farmington, connecticut 06.032 

Telephone: (203) 677-9666 

FAX: (203) 677-7008 

Contacts: 

Mark H. Hatheway, Senior Geologist 

NORTHEAST RESEARCH INSTITUTE, INC. 
Lakewood Office 

605 Parfet Street 

Lakewood, Colorado 80215 

Telephone: (303) 238-0090 

FAX: (303) 238-2522 

Contacts: 

Paul Harrington, Field Supervisor 
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COMPOUNDS DETECTABLE 
WITH PETREX SAMPLERS 

The following compounds have been detected in soil gas with PETREX collectors and identified by mass 
spectrometry. Verification was obtained from duplicate PETREX collectors using GC/MS or other 
qualitative analytical instrumentation. 

Most volatile compounds are detectable from ground water sources. Semi-volatiles and the most soluble 
of volatiles may be detectable only from shallow ground water or vadose zone sources. The following 
list is intended for use as a guide to developing environmental strategies. It should not be applied to 
specific sites and situations without advice from Northeast Research InStitute <NERD personnel. 

AROMAnC HYDROCARBONS (Benzene-Basec:f) 

All aroma1tc hydrocarbons from c, (Benzene) to C12 (e.g •• c, Allcyl Benzene) - Including spedftcanv lden~lled: 

Benzene 
Toluene 
Xytenes 
Ethyl methyl benzene 

ALKANES (AIIphattc:s/Parafllns) 

Ethyl benzene 
Trimethyl benzenes 
Propyl benzenes 

All alkane hydrOcarbons from C, (Butane) to C,. (Pentadecanes). C, <Ethane). alkanes wtth vadaus allcyl groups attached • 
and all cydoalkanes with various alkYl groups attached - Including spec:Hic:ally ldentlt\ed: 

Ethane 
Butanes 
Pentanes 
Hexanas 
Heptanas 
Octanes 
Nonanes 
De canes 
Undecanas 
Oodecanes 
Trldecanes 
Octadecanes 
Cyclopropane 
Cyclobutanes 
Cyclopentanes 
Cyclohexanes 
Cycloheptanes 

ALKENES (Oietlns) 

CycJo.octanes 
Cyclononanes 
CycJodecanes 
Odyl cyclopropane 
Methyl cyctopantana 
Methyl propty cyclopentane 
Methyl hexane 
Trlmathyl hexane 
Methyl CVclohexane 
Trlmathyl cyclohexane 
Ethyl methyl cyclohaxane 
Ethyl -mathylethyl cyclohexane 
Methyl octo decana 
Dimethyl heptane 
Dimethyl octane 
Ethyl methyl octane 
Dimethyl undecane 

All alkanes from c; (Propylene) to C11 (Pentadecene). alkanes with various allcyl ond other hydrocarbon groups attached. 
and c. to Cu cycloalkenes Including those with various alkyl groups and other hydrocarbons attached - including 
specifically ldennlled: 

Ethylene 
Propylene 
Butanes 
Pentanes 
Hexenas 
Heptenes 
Octanes 
Nonenes 
Decenas 

Cyclobutene 
Cyclopentene 

. Cyclohexane 
Cycloheptene 
Cyclo octane 
Cyclononene 
Cyclodecene 
Methyl pentane 
Methyl cyclohexene 
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AUCYNES 

DIENES 

STYRENES 

AlkVnes frcm c. to c ... 

Dienes from c. to c ... 

~ene. Methyl styrene. and c; to c. styrenes 

VOLATILE HALOGENATED COMPOUNDS 

Vh)lf chlortde' 
Chloromethane 
Methylene chlottt»" 
Chlorofcrm 
Cctbon ta1rac:Horlde 
Chloroe1hana 
Olchlorethanas 
Trtc:Horoe1t\cnes 
Tatrac:Horoe11'\anes 
Olchloropropanes 
Olchloroa11'\anes 
Trichloroa1hene 
Tetrachloroethane 
Olchloropropane 

SEMI·VOLAllLE ORGANICS 

Hexachloroethane 
HexaChlorocyclohexane 
Hexachlorobutadlena 
Haxachloropantaciene 
Olc:hlotobenza,_ 
Tatrachlorobanzene . 
Hexachlorobenzene 
Olbrornochloropropane 
Phenol 
Methyl J'henol 
c; . c, phenols 
N~ene 
Me1hyl naphthalenes 

SULPHUR COMPOUNDS 

Hydrogen SU111de 
~OIOldde 

OTHER DETECTABLE COMPOUNDS 

Ethanol 
Ma1hox'(ethana( 
Propanol 

MIXTURES 

Butanol 
Olme1hyl Butanol 
Hexanol 
Nonanol 
MEK 

Trtchloropropene 
Chlorobanzene 
Chlarotoluena 
Olchlorodlftucromethane 
Trtc:Horoftuoromethana 
erornotorm 
Olbromoa1hane 
Brornodlchloromethane 
Olbromoc:hlorome1hane 
Brornodlchloropropane 

• Com,ooc.nds 8JChlblthg a low 
affinity to activated carbon 

c; • c. Naphthalenes 
Chlorophanots 
Chloronaphthalenes 
ChlorobenZo1rtftuortde 
Dlc:hlotobanzc1rtftuortde 
Trtc:HorobenZctrfftuortde 
Nnrobanzana 
Nltrotoluane 
Olnltrotoluena 
Anthracene 
Phenanthrene 
Acenaphthalene 

Corban Olsulftde 
carbonyl SJJftde 

Butanone 
Me1hyl Butanone 
Hexanone 
Me1hyl Hexanone 
Trtdecanone 
Aldehyde 
Benzaldehyde 
Acetaldehyde 

The PETREX Technique can detect and chCractertze fresh and aged hydrocarbon mlxi\Jres lndudlrig: 

. Gasolinas Oeaded/unleaded) Lubricants (Ught oils to greases) 
Diesel fUels • cuntng oils 
Jet fUels (JP4/JP5) Coolan11 
Avta1ton. gasoline Seal ols 
White gCsollne Oeasotes 
HydrauBc ftulds 

• 

• 

• / __ .... -
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MATERIALS USED IN INSTALLATION 

1. Petrex Collectors (P~us 15 Time Tests, 5 · B~anks, Extras) 
2. Proposu and Map(s) 
3. Tim·e Test/Retrievu Protocol Sheet, Labels 
4. Notebook and Clipboard 
5. Rulinq scue and cu~ator 
6. Measurinq Tape and/or Wheel 
7. Poly Rope and/ or HIP Chain 
8. Chalk 
9. Spray Paint 

10. . Pin Flaqs 
11. Ribbon Flaqqinq 
12. Machete 
13. corinq Shovel 
14. Corinq Tube with 8 Pound Sledqe Hammer 
15. Geoloqist•s Hammer 
16. Hand Auqer 
17. Hammer Drill (plus 2 bits) 
18. Generator (plus qasoline container) 
19. Extension Cord 
20. Dolly 
21. Vice-Grips 
22. Safety Glasses 
23. Ear P~uqs 
24. Gloves 
25. Knee Pads 
26. Flashliqht 
27. Pliers and Wire Snips 
28. Retrievu Wire (baked) 
29. Wooden Dowel 
30. lluminum Foil 
31. Quick-Pluq Cement 
32. Container for H2 o 
3 3. Mixinq Bucket 
34. Trowel and Spatula 
35. Broom and Dust Pan 
36. utility Bucket 
3 7. Scrub Brush 
38. Lab Soap 
39. Cooler 
40. Extra Zip-Lock Baqs 
41. Extra Petrex Tubes (empty) With Caps 
42. First Aid Kit 
43. Personal Prctective Equipment (Respirator, Hard Hat, Tyvec, etc.) 
44. Road Maps 
45. Wooden or Metu Rod 
4 6. Hip Boots 
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MATERIALS USED-IN RETRIEVAL 

1. Caps and Bags 
2. Map(s) and Fiel.d Notes 
3. Extra Petrex Tubes (empty) With Caps 
4. Extra Zip-Lock Bags 
5. Label.s 
6. Proposal 
7. Compass 
8. Measuring Tape 
9. Trowel. 

10. Tongs 
11. Hammer 
12. Chisel. 
13. Screwdriver (1arge fl.at) 
14. Pliers ·cneed1e nose) 
15. Wire Snips 
16o Forceps 
17. Safety G1asses 
18. G1oves 
19. Knee Pads 

• 

20. F1ashlight • 
21. Handi Wipes .. ·· . 
22. Broom and Dust Pan 
23. Garbage Bags 
24. A1uminum Fall 
25. Quick-P1ug Cement 
26. Container for H2 o 
27. Mixing Bucket 
28. Spatul.a 
29. Samp1e Submittal. Forms 
30. Bubb1e Wrap 
31. Packing Tape 
32. Duffie Bag(s) (carry-on size) 
33. Personal. Prctecti.ve Equipment (Respirator, Hard Hat, Tyvec, etc..) 
34. Road Maps 

• I 



• 

• 

• 
--

MATERIALS KEPT IN BAG, VEST, ETC. 

1. Compass 
2. Rock Hammer 
3. Chisel 
4. Screwdriver (1arge and miniature flat head) 
5. Pliers 
6'.; Wire Snips 
7. Tongs 
8. Forceps 
9. Pocket Knife 

10. Sampling Spoon 
11. Note Pad 
12. Ruling Scale and Protractor 
13. Pens (red and black ink) 
14. Pencil 
15. Magic Marker (bold, indelible) 
16. Ribbon Flaqqinq 
17. Retrieval Wire 
18. Petrex Tubes (empty) With Caps 
19. Electrical. Tape 
2 a. Handi Wipes 
21. Safety Glasses 
22. Ear Plugs 
23. Gloves 
24. Rain suit and Gaiters 
25. Hat 
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PETREX ENVIRONMENTAL SURVEY 
Chain of Custody Document 

·~ Job Number ________________ _ (Please refer to this joh n\mber with all corr-espondence 
and shiDJII~nts) 

• \ : · .. ____ ... 

FIELD DATA: 
FacilitY---------------------------------------------------------------------

Location---------------------------------------------------------------------

Field Manager ___________________________________________ Phone ______________ _ 

GC/MS LA:a, JlAUt: 

Instrument __________________________ __ 

Operator ____________________________ __ 

Phone ______________________________ ___ 

Sample Nos. ________________________ __ 

SAMPLE llAU: 

Number of Samples Date Shipped to F~i-el~d~----------------------------------------------------
Date Received in Field 
Condition as Reed. in =F7i-e~l~d--------------------------------------------------

Received By~~~-=~~----------------------------------------------------­
Date Shipped from Field 
Date Received from Fiel~d----------------------------------------------------
Conditions as Reed. in Lab ________________________________________________ __ 

Number Received--------------------------~--------------------------------­
Received BY------------------------~---------------------------------------

SAMPLE TRANSFER DATA: 
Relinquished~ Relinquished~ 

l. . 

2. 

3 •. 

4. 

5. 

6 • 

pate; Time; Reason; 
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Retrieval Wire Wrapping Technique 

Figure 2 
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Collect·or Installation Tb rough Surface Pavement 

Figure· 3 
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Co II ector I n s t a II at ion T h r o u g h Exposed E a rt h 

,. Figure 4 
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Collector Installation Through Frozen Earth 

Figure 5 ·• 
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Collector Installation at Depth 

Figure 6 
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Collector Installation Under Water 

Figure 7 

water surface 
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STANDARD OPERATING PROCEDURE 

GROUNDWATER SAMPLING USING A NON-RESERVOIR TYPE 
HYDROPUNCB OR CONE PENETROMETER GROUNDWATER SAMPLING DEVICE 

1. PURPOSE 

The purpose of this procedure is to describe the technique to obtain a representable groundwater sample 
at a discrete interval without interference from other water-bearing intervals using a non-reservoir type (ie. 
accessible to a bailer or pump) HydroPunch or cone penetrometer groundwater sampling device. 

2. DISCUSSION 

The Field Sampling Plan (FSP) or W oric 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 . 

This procedure will discuss the generalized groundwater sampling techniques applicable to a non-reservoir 
type HydroPunch or cone penetrometer groundwater sampling device. The non-reservoir type of 
HydroPunch or cone penetrometer groundwater sampling device is connected to the surface by a sample 
line allowing for large sample volumes to be collected. 

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; decontamination 
procedures; and documentation requirements. Procedures directly associated with this SOP are listed 
below. · 

SOP No. 

1.1 

1.3 

1.4 

1.5 

SOP Title 

General Instructions for Field Personnel 

Sample Control and Documentation 

Sample Containers and Preservation 

Guide to the Handling, Packaging, and Shipping of 
Samples 
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1.6 

2.1 

2.2 

2.3 

2.4 

2.5 

2.6 

2.8 

3.1 

4.1 

4.2 

3.2. Preparation 
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General Equipment Decontamination 

Presample Purging of Wells 

Field Measurements on Ground and Surface Water 
Samples 

Sampling Monitoring Wells with a Bladder Pump 

Sampling Monitoring Wells with a Bucket-Type 
Bailer 

Sampling Monitoring Wells with a Submersible 
Pump 

Sampling Monitoring Wells with a Peristaltic Pump 

Sampling for Volatile Organics 

Water Level Measurement 

Soil Boring 

Rock Boring 

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 propeny 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 collection fonns. 

D. Consult the ER Program data administrator for a cunent list of information management 
codes, location IDs, and sample numbers used in the completion of data fonns. 

3.2.3. Field 

A Determine the depth of the interval to be sampled as described in the FSP or WP. Locate 
an appropriate decontamination area, 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). 

3.3. Operation 

3.3.1. Procedure for Setting Up the Non-Resenoir Type HydroPunch or Cone Penetrometer 
Groundwater Sampling Device Prior to Sampling 

The sampling procedure can be generalized into a three-stage process: advance, set, and collecL 

A With the drive cone and sealed screen section attached, the penetrometer rod is pushed 
or driven into the ground. After reaching the top of the desired sample interval, the drive 
mechanism is pulled back exposing the screen to the formation and sample interval. 

B: After the drive cone and screen section are set, the water level inside the penetrometer rod 
(or discharge tube) will be measured according to SOP 3.1. If possible, the top of the 
drive cone will then be sounded and the depth setting of the screen interval determined. 

c. A minimum volume of water, equal to three times that contained within the screen section 
and penetrometer rod (or discharge tube), will be purged-(or until nearly dry). Purging 
will c~mtinue until the discharge parameters (pH, temperature, and specific conductance) 
stabilize according to SOP. 2.1. The water level within the screen section and 
penetrometer rod (or discharge tube) will be measured (if possible) with each water 
volume purged, and recorded on the field data sheet. 
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D. Purged water will be containerized in accordance with SOP 2.1. 

E. Purging will be conducted utilizing a bailer or pump (bladder. submersible. or peristaltic) 
capable of delivering any sediment that may be found with the water. 

3.3.2. Procedure for Collecting Samples 

The sample collection will follow the standard groundwater sampling techniques per SOPs 2.3 through 
2.6. After ftlling the last sample container, a final set of discharge parameters (pH. temperature, and 
specific conductance) will be measured to identify significant changes in water quality over the period of 
the sampling event. 

3.4. Postoperation 

3.4.1. Field 

A. Following sample collection the penetrometer rod will be retracted. If the screen section 
is also retracted, that section and the section of penetrometer rod immediately above the 
screen will be cleaned with a pressure washer between multiple samples at a single 
location, and decontaminated between locations. according to SOP 1.6. The bailer or 
pump will be. decontaminated after each sampling according to SOP 1.6. 

B. . Prepare samples and traiisport 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. 0 Record cleanup procedures and any uncompleted work (like site restoration) in the 
logbook. 

B. Complete logbook entries, verify the accuracy of entries. and sign or initial all pages. 

C. Review data collection forms for completeness. 

• 

• 
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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 
subsequent delivery to the Depanment 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 

Cordry, Kent, 1991. HydroPunch II- The Second Generation: A New In-Situ Ground Water Sampling 
Tool, Proceedings of the NWWA Outdoor Action Conference, May 13-16, 1991, Las Vegas, NV, 
pp. 733-746 . 

Kaback. Dawn and Chris Bergren, 1990. Testing a Ground Water Sampling Tool: Are the Samples 
Representative?, Proceedings of the NWWA Outdoor Action Conference 1990, pp. 403-417. · 

QED, 1992. How to get Accurate Ground Water Samples Without Installing Wells, Ann Arbor, MI. 

QED. 1993. Site Investigation Without Wells, Ann Arbor, MI. 
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EQUIPMENT AND SUPPLIES CHECKLIST 

Stainless Steel Housed Submersible Pump Capable of Delivering Water with High-Solids 
Content. or Decontaminated Teflon or Stainless Steel Purge Bailer with Rope 

Decontaminated Teflon Sample Bailer with Rope 

Teflon or Other Chemically Inert Tubing 

Sample Containers and Preservatives 

Field Logbook 

Manual or Powered Winch 

Sampling Gloves 

Insulated Coolers 

Zip-lock Plastic Bags 

Ice 

Labels 

Water-level Indicator 

Chain-of-Custody Forms 

Stainless Steel Screen Section 

Penetrometer Rods 

Alcon ox 

Trash Bags 

Plastic Sheeting 

Any Additional Supplies Listed in Associated Procedures, as Needed 
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STANDARD OPERATING PROCEDURE 

GROUNDWATER SAMPLING USING DRILL-STEM TECHNIQUES 

1. PURPOSE 

The purpose of this procedure is to describe the technique to obtain a representable groundwater sample 
at a discrete interval without interference from other water-bearing intervals during drilling operations. 

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 . 

Th~s procedure will discuss the generalized groundwater sampling techniques applicable to hollow-stem 
.auger, cable tool, and Rotasonic drilling methods. 

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; decontamination 
procedures; and documentation requirements. Procedures directly associated with this SOP are listed 
below. 

SOP No. SOP Title 

l.J 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 
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2.1 

2.2 

2.4 

2.5 

2.8 

3.1 

4.1 

4.2 

4.3 

3.2. Preparation 

3.2.1. Office 

Presample Purging of Wells 
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Field Measurements on Ground and Surface Water 
Samples 

Sampling Monitoring Wells with a Bucket-Type 
Bailer 

Sampling Monitoring Wells with a Submersible 
Pump 

Sampling for Volatile Organics 

Water Level Measurement 

Soil Boring 

Rock Boring 

Monitoring Well Installation 

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 discluirge 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. 
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C. Obtain a sufficient number of the appropriate ER Program data collection fonns. 

D. Consult the ER Program data administrator for a current list of infonnation management 
codes, location IDs, and sample numbers used ii1 the completion of data fonns. 

3.2.3. Field 

A. Determine the depth of the interval to be sampled during drilling as described in the FSP 
or WP. Locate an appropriate decontamination area, 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). . 

3.3. Operation 

3.3.1. Procedure for Setting Up the Drill-Stem Prior to Sampling 

The sampling procedure can be generalized into a four-stage process: advance, clean, withdraw, and 
collect. For Rotasonic or cable tool drilling, drive casing will be advanced to the top of the desired 
sample interval. Until reaching the top of the mterval, the drilling will proceed as specified in the 
appropriate field procedure (i.e., SOPs 4.1 and 4.2). · · 

A. After reaching the top of the desired sample interval, a 0.01 0" slotted stainless steel well 
point, approximately 2 to 4 inches in diameter and 2 to 5 feet in length and equipped with 
an inflatable packer, will be advanced through the drive casing and into the formation. 
The well point will be driven such that the packer is located at the bottom of the drive 
casing and the well point is adjacent to the sample interval. The packer will then be 
inflated, isolating the water .column above the packer from the groundwater in the 
formation, at sample intervals. The same procedure will be followed for hollow-ste~ 
auger drilling, except that the well point will be advanced directly· through the auger stem. 

B. After the well point is set and the packer inflated, the water level inside the-well point and 
steel well pipe will be measured according to SOP 3.1. The bottom of the well point will 
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then be sounded and the depth setting of the screen interval determined. 

C. A minimum volume of water, equal to three times that contained within the well point 
and pipe will be purged from the well point (or until nearly dry). Purging will continue 
until· the discharge parameters (pH, temperature, . and specific conductance) stabilize 
according to SOP 2.1. The water level within the well point and riser pipe will be 
measured with each water volume purged, and recorded on the field data sheet. 

D. Purged water will be containerized in accordance with SOP 2.1. 

E. Purging will be conducted utilizing a bailer or submersible pump capable of delivering 
any sediment that may be found with the water. 

3.3.2. Procedure for Collecting Samples 

The sample collection will follow the standard groundwater sampling techniques per SOPs 2.4 or 2.5. 
After filling the last sample container, a final set of discharge parameters (pH. temperarure, and specific 
conductance) will be measured to identify significant changes in water quality over the period of the 
sampling event. 

3.4. Post Operation 

3.4.1. Field 

A. Following sample collection the packer will be deflated and the well point removed from 
· the boring. The well point and the section of well pipe immediately above the point will 

be cleaned with a pressure washer between multiple samples at a single location, and 
decontaminated between locations, aceording to SOP 1.6. The bailer or pump will be 
decontaminated after each sampling according to SOP 1.6. 

B. 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. 

• 

. ... 

•• 

• / 
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B. Complete logbook entries, verify the accuracy of entries, and sign or 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 
subsequent delivery to the Department of Energy. 

B. Inventory equipment_and supplies. Repair or replace all broken or damaged equipmenL 
Replace expendable items. Return equipment to the equipment manager and repon 
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 

ASTM, 1986. Annual Book of ASI'M Standards, Section 11. Volume 11.04, D4448-85A. 

Johnson Division, UOP, Inc. 1985. Ground Water and Wells, A Reference Book for the Water Well 
Industry. Johnson Division, UOP, Inc., Saint Paul, MN. 

Nielson, D.M. and G.L. Yeates, 1985. A Comparison of Sampling Mechanisms Available for Small­
Diameter Ground Water Monitoring Wells. Ground Water Monitoring Review 5:38-98 . 
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EQUIPMENT AND SUPPLIES CHECKLIST 

Stainless Steel Housed Submersible Pump Capable of Delivering Water with High-Solids 
Content, or Decontaminated Teflon or Stainless Steel Purge Bailer with Rope 

Decontaminated Teflon Sample Bailer with Rope 

Teflon or Other Chemically Inert Tubing 

-Sample Containers and Preservatives 

Field Logbook 

Manual or Powered Winch 

Sampling Gloves 

Insulated Coolers 

Zip-lock Plastic Bags 

Ice 

Labels 

Water-level Indicator 

Chain-of-Custody Forms 

Slotted Well Point 

Riser Pipe 

Inflatable Packer 

Alconox 

Trash Bags 

- Plastic Sheeting 

Any Additional Supplies Listed in Associated Procedures, as Needed 
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1.0 PROCJ:Dall3 

TEcmJJ:CAL ·PROCEDORB 

DGHETOKETER/GllAJliOIIftD SURVJ:i'S 

- - This technical procedure presents technical _ quidance .on the 
use of maqnetic c;radiomter surveys for environmental or enqineerinq 
investiqations. Such investiqations are cammonly performed to 
.collect subs~ace maqnetic data that could be interpreted either 

· qeoloqically or directly for environmental and/ or enqi~eerinq 
purposes. 

2.0 SCOPB 

2 .1 The procedure applies to all SAIC personnel and their 
contractors who may perform the work or process the data. 

2.2 The procedure describes the responsibi1ities of 
perscnnel involved in the surveys, field cperationa, prccesainq and 
interpretation of the data. It provid- or cites -reference 
materials applicable to qeneral information on commonly used field 
methods; instruments; collectinq, processinq, interpretinq and 
presentinq the data. 

2.3 Attaininq accuracy and validity are inteqral parts of the 
investiqation. Accordinqly, planninq and performinq the surveys 
require confidence that the data collected meet acceptable Quality 
Assurance requirements. This procedure provic:l- guidance toward 
meetinq those requirements. 

2.4 The followinq Sections provide more detailed quic:lanca: 
3 • 0 RESPONSIBILITIES OF PERSONNEL, 4. 0 EQUJ:PMEN'l', 5. 0 DE'l'AUJ!D 
PROCEDURE, 6. 0 CALIBRATION, 7. 0 QtJALI'l'Y ASSURANCE RECORDS, 8. 0 
REFERENCES, 9.0 DEF~ITIONS, 10.0 A~ACHMEHTS. 

3. 0 UsPOBSIBII.Z~IBS OP PDSOJDIZL 

3.1 The Principal Investiqator (PI) is responsible far 
assurinq compliance with this procedure. The PI shall plan the 
survey, select the appropriate ~ield equipment, perform or oversee 
the data col~ection, data reduction, data processinq, 
interpretation and report preparation. The PI shall assiqn 
appropriate personnel and desiqnata responsibilities for the 
different tasks. The PI shall require that all personnel involved 
in· the investiqation have the appropriate qualificaticns, traininq 
and skills to adequately perform the assiqned tasks. 

3.2 All personnel shall have a wcrkinq knowledqe of the 
appropriate Technical and Quality Assurance Procedures. 

4 • 0 I!:Qtn:PJIDT 

4.1 Several manufacturers of modern ·maqnetameter /qradiameter 
instruments and compatible data loqqers are available for 
collectinq data suitable to the two classes of applications 
discussed in this Technical Procedure. The Technical Procedure far 
Maqnetometer Surveys is a companion document to this Procedure. 



'l'ha types of maqnatcmaters/qradiomaters commonly used include· 
!lwcc;ate and total-!ield. · Magnetic qradlamaters are differential • 
magnetometers that measure the· maqnetic qradient at.a site rather 
than the Earth's Maqnetic Field.·· The instruments ~re especially 
useful for surveys that involve measurinq shallow maqnetic features 
because the anomalies from qradient measurements tend to resolve 
the individual components contained in a complex maqnetic anomaly. 
These individual components, in the form of individual anomalies, 
can be interpreted to locate and define the shape and depth of the 
causative body. 'l'he qradiometer also is mora sensitive to shallow 
maqnetic sources than is a standard maqnatClDIItar. The method has 
the further advantac;e in that any reqional and temporal variations 
-in the Earth's Maqnetic Field are automatically remaved. 

4.2 Each type of maqnetcmeter/qracliometer has different 
specifications and ranc;es of sensitivity. Therefore, each type has 
specific advantac;es and disadvantaqes. The PI is responsible for 
salectinq the appropriate instrument. 

4.3 The maqnetometer/qradiometer instruments can record the 
Earth's Maqnetic Field, its local perturbations, as well as the 
magnetic qradient at each station, all simultaneously. Thus, three 
types of data are recorded at the same station at no additional 
cost. Normally, !or environmental or enqineerinq appl.ications, the 
Earth's Maqnetic Field is o! little importance. The other two sets 
of data can be used in· interpretations o! the local maqnetic 
sources. 

4.4 Other field equipment may be required, includinq 
surveyinq equipment tor determininq distances between and • 
elevations of stations, measurinq tape (non-metallic) 1 field 
computers, and tools for field repair of equipment. ·. · 

5. 0 DftUI.Jm PROczDUR!I 

5.1 Maqnetometer Jqradiometer surveys measure the Earth 1 s 
Maqnetic Field, its local perturbations, and the maqnetic qradient. 
For environmental/enqineerinq investiqations, the surveys c;enerally 
focus on obtaininc; data in the shallow subsurface, qenerally lass 
than 100 feat. 

5. 2 Prior to conductinq any maqnetometer 1 qrac:liometer survey, 
a determination is made by the PI as tc the applicability and 
potential. effectiveness of the survey in meetinq the requirements 
o! the inveatiqation. The PI shall justify the decision. A site 
visit may be required to provid~ appropriate information to make 
the decision. · 

5.3 I! the decision and' justification are accepted by the 
Project Manaqer, then the PI plans the survey. Planninq shall be 
applicable to the type of survey (reconnaissance, detail) • The PI 
shall select the spacinqs between stations (qric:l) , the data loqqer, 
field computer and other equipment. . · 

5.4 Prior to conductinc; the survey, calculations shall be 
made that define the smallest tarqet that would produce an 
interpretable maqnetic and qradient anomaly based on the 
calculations, the selected spacinc;s of stations and the sensitivity •. 
of the maqnetometer/qradiometer. The calculations shall provide 
for anomaly discrimination between the two sets of anomalies. 



• 5.5 T.he PI selects the appropriately ttrained staf~, assigns 
tasks and. assures that appropria:te training baa· been completed. 
prior to beginning the investigation.· . . 

5., Station locations and. elevations shall be surveyed prior 
to conducting the maqnetometer/;radiometer surveys: A base map 
shall be prepared that shows the station locations, their 
elevations, and potential sources of interference,_ e. q ._, fences, 
buildings, buried. pipes or electric lines tbat produce current or 
overhead transmission lines. 

5. 7 Prior to conducting the surveys~ a determination is mad.e 
reqardinq the potential interference caused by atmospheric effects 
(e.g., electric storms, magnetic storms). If such effects occur 
durinq the surveys, then the surveys shall be delayed until the 
affects are determined not to int~era with the collection of 
useful data. 

5. 8 Prior to conduct inc; the surveys, the equipment shall be 
calibrated (Section 6.0). 

5.1 A. base station is selected in. an area sUfficiently 
removed from sources of magnetic interference. The base station 
may l;)e automated by placing a second magnetometer at that location 
and have the instrument record measurements at selected intervals. 
Al ternati valy, the base station may be occupied periodically durin; 
the course of each day's survey and measurements taken manually. 
All measurements at the base station are to be taken at tba 
bec;inninq and end of . each clay's survey; the intervals of 
meaaureaenta to be taken at the base station are to be dafinac:l by 
the PI. 

· S.10 Por the survey, the equipment is to be connected. 
accorclinq to the specifications of the manufacturer. Examplu of 
such connections include sensor (a) to console, console to c!ata 
loqqer, data loqqer to computer. 

5.11 Data collection operations are described, in qeneral, in 
the instruction manual provided by the manufacturer. If deviations 
from such instructions are made by the PI or designee and are 
clocumentecl in the loqbook or on the data sheets (Section 7 .0). 

5 .u Recorclinc; of the data may be clone .automatically usinq a 
data loqqer compatible with tbe maqnetometertqradiometer or 
manually uainq data sheets. Most clata loqqers bave a built-in menu 
for entarinq backqrounci information and for collection of data 
correlated with the station locations. These data are stored in 
the data lOCJCJar ancl later transferred to a computer for data 
reduction and analysis. Use of the data loqqer shall follow the 
manufacture"' s instruc;tiona. T.he amount of data stored by the c!ata 
loqqer depends on its storaqe capacity. If the data loqqer reaches 
its capacicy, the PI or clesiqnea shall assure that the data are 
immediately transferred to an appropriate secondary storage source, 
even if the survey has to be interrupted clurinq the day. 

5.1.3 Data sheets for enterinq data may ·be usecl in place of or 
in addition to the data loqger. An example of a data sheet is 
qiven in Section 10. . 

5.14 The data shall have all appropriate corrections applied 
prior to interpretations. Comm.ercially available· computer software 
is qenerally used~ Data· reductions are COllllllonly made by the 
computer; interpretations may be made by the PI or designee usinq 
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the computer. Graphic presentations also are commonly made usinq 
, computer aottware. All software packages used shall be identified • 
by name, manufacturer, and version. Limitations at the software 
package shall be described, it known. · 

5.15 Data reduction, analysis and interpretation, it done 
manually, shall follow standard methods ( Sect~on 8. 0) • Any 
deviations from these methods shall be described ·1n deta41. 

5.2.6 Presentation of the data, data reduction, methods of 
analysis and interpretations shall be presented in a report that 
contains all appropriate information necessary so that an 
independent third party reviewer can evaluate the results ot the 
survey. 

5.17 Limitations of the equipment, data, data analysis, 
interpretations and other pertinent infor.mation to the study shall 
be identified and included in the report. 

6.1 calibration of the equipment (maqnetometer/qradiometar) 
is generally done by the manufacturer accordinq to the 
manufacturer's standards. Documentation of such ca~ibration and 
periodic updates shall be requested and, it available, shall be 
provided upon request. 

1.2 Field checks shall be made before, periodically durinq 
the survey, and after each day' a survey to assure the equipment is 
operating satisfactorily. Field chec:ka are commonly described in .• 
the instruction manual supplied by the manufacturer. 

1.3 If the equipment is not operatinq properly, field repairs 
shall be made. Such repairs shall be entered, in detail, in the 
logbook or on the data sheets. If repairs can not be made, the 
survey shall not proceed. A replacement unit shall be obtained 
from the &Ule manufacturer or leaainq aqant (see section 4.1). 

•·• A field check of the data ccllactecl by the replacement 
unit shall be done at the base station, at randomly selected 
stations and shall be compared to the data collected by the 
original unit. Comparison of the 1:wc data sets shall demonstrate 
statistical siqnificance (Section a.o) using the sensitivity ranqe 
of the instruments as the criterion for defining the confidence 
limits.. The data used and the statistical analysis shall be 
doCWilented in the loqbock or data sheets and included in the 
report. 

7. 0 QUAI.%ft Allstri.UCZ UCOJU)S 

7.1 Documents and data shall be prepared and submitted 
according to governinq Project Procedures. Documents and. data 
shall include station locations and. elevations, sourc•s of 
interference, maps, field sketches, photographs, field data 
(diskettes, data sheets), logbook, and any ether information 
considered. pertinent by tbe PI or desiqnee to tbe investigation. 

1. 2 All doCWilents shall. be sul:mlitted. according to • 
requirements with Project Procedures. 
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DEI'ntX'l'l:OBS 

Base station. A location used as a reference where 
maqnetcmeter 1 qradiometer readinqs are taken ai thar automatically or 
manually. The value of the Earth 1 s Magnetic Field at this location 
remains constant and variations in the measurements are due 
primarily to diurnal chanqes in the Field. These variations' are 
su))tracted. tram the constant value and the differences are wled ta 
correct the values recorded at ather stations in tba survey. 

Maanetometer. An instrument that measures the Eartb's 
Maqnetic Field and parturt:»ations of the field caused by local 
concentrations of magnetic sul::»stances. · . 

Magnetic Gradiqmeter. An instrument that measures the 
maqnetic qradient at a station. 

Magnetgmeter suryey. A qeophyaical survey method 
desiqned to measure the Earth's Magnetic Field and the magnetic 
response (presence and distribution) of magnetic substances below 
the qround that cause perturbations in the Earth's Magnetic Field. 

Magnetic Gragiqmeter survey. A qeophysical method 
desiqned to measure the maqnetic gradient at a station. 

Range of Sensitivity. The lower and upper limits at the 
maqnetometertqradiometer's response to detect maqnetic substances. 

Station. Location for takinq a magnetameter/qradiameter 
readinq. 

10.0 A~CBKBH'l'S 
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1. 0 PlUlCZDUJUI 

This technical procedure presents technical guidance an the 
usa at electromagnetic surveya·tar environmental or anqineerinq 
invastiqatiana. Such investigations are commonly performed to 
collect aW:»a~ace conductivity (the reciprocal of resistivity) 
data that could l:Ht interpreted either qeo~agically or directly fer 
environmental and/ or engineering purposes. 

2.0 SCOPJI 

2 .l. 'l'ha procedure applies to all SAIC personnel and their 
contractors wbc may perform the work or process the data. 

2.2 T.be procedure describes the responsibilities of 
personnel involved in the surveys, field operations, processing and 
interpretation of the data. It provides or cites reference 
materials applicable to qeneral information on commonly used field 
methods; instruments; collecting,. processing, interpretinq and 
presantinq the data. 

•• 

2.3 Attaining accuracy and validity are inteqral partS of the 
investiqation. Accardinqly, planning and pertarminq the surveys 
require confidence that the data collected meat acceptable Quality • 
Assurance raquiraJDenta. This procedure provides guidance toward 
meetinq thoae requ.iraJDents. 

2.4 'l'he following Sections provide mere detailed guidance: 
3. 0 RESPOHSIBl:Lrl'XES OF PERSONNEL, 4. 0 EQUIPMENT, 5 .. 0 DETAILED 
PROCEDtlRE, 6. 0 CAL:IBRATIOH, 7. 0 QUALI'l'Y ASSURANCE RECORDS, 8. 0 
REFERENCES, 9 .. 0 DEF:J:Hrr:tONS, 10. 0 ATTACHMEN'l'S. 

3 • 0 USPOB8%Bn.%'rl:Z8 OF JPDSOBliZL 

3.l. 'l'be Principal Investigator (Pl:) is responsil:lle tar 
assuring compliance with this procedure. Tbe PI shall plan the 
survey, select the appropriate field equipment, perform or oversea 
the ciata collection, ·data · reduction, data precessing, 
interpretation and report preparation. '1'ha PI shall assiqn 
appropriate personnel and designata responsibilities fer the 
different talllca. '1'ha PI shall require that all personnel involved 
.in the inv-tiqation have the appropriate qualifications, traininq 
and skills to adequately perform the assigned tasks. 

3.2 All personnel shall have a workinq kncwledqe of the 
appropriate Tecbnic~l and Quality Assurance Procedures. 

• 
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4. 0 EQUZPXD'.r 

4.1 several manufacturers of modern electromagnetic 
instruments and compatible data loqgers are . available tar 
collectinq data suitable to the two classes ot applications 
discussed in this · Technical Procedure. The instrw:llents are 
especially useful tor surveys that involve measurinq shallow 
sources at the qraund conductivity or metallic objects, not 
necessarily iron-bearinq. 

4.2 The equipment made by different manufacturers and their 
different models all operate on the same principle. A transmitter 
coil includes an al ternatinq electric current into the qround. 
this current generates a secondary, local magnetic field in the 
qround that is proportional to the value of the electric current 
tlowinq within the transmitter coil. This secondary time-varying 
magnetic field that results from the induced alternatinq current 
produces very small electrical currents in the immediate area. 
These secondary induced electrical currents in the immediate area. 
These secondary inciuced electrical currents are detected by a 
receiver coil; the receiver coil also detects the primary electric 
currents directly from the transmitter coil. The primary and 
secondary electric fieids are related to the conductivity of the 

-Earth materials. 
4.3 There are two components of the induced maq.netic field. 

The first is the out-of-phase component (quadrature component) 
which measures the qround conductivity as described above. The 
second is the in-phase component which is more sensitive to larqe 
metallic objects (e.q., buried metal drums, non-ferrous metal). 

4.4 The transmitter and receiver coils are cc::nallonly oriented 
so that they are co-planar and parallel, either both cails oriented 
horizontally or both oriented vertically. Some models have the 
orientations fixed in a case whereas other models have separate 
coils that are oriented manually. For some types of surveys, the 
coils need not be oriented co-planar and parallel. ' 

4.5 The depth of penetration of the induced electrical 
currents depends on ( 1) the orientation of the coils, ( 2) the 
spacinq between the coils, ( 3) the frequency of the induced 
electrical current, and (4) the conductivity of the ground. The 
operator can control the orientation of the cails by rotatinq them 
from the horizontal co-planar orientation (Vertical dipole) to the 
vertical co-planar orientation . (horizontal dipole). For those 
models that have separate coils, the operator can control their 
separation. If the instrument allows for cbanqes in frequency, 
then the operator can control that variable. · · 

4. a Each type o'f electromagnetic · instrument has different 
specifications and ranqes of sensitivity. Therefore, each type bas 
specific advantages and disadvantages. .Tbe PI is responsible for 
selectinq the appropriate instrument. 

4. 7 The elect:romaqnetic equipment records the apparent qrouna 
conductivity between the two coils and· at different depths 
dependinq on the coil's orientation, spacinq between the coils, 
frequency content of the induced current, and conductivity of the 
qround. 
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4.a Other field equipment may be required includ.inq surveying 
equipment for locatinq !1istanc~s b~tween and elevations of the • 
stationsd, meaa~inq tapei.(nont-maqnetl.c) 1 field computers, and tolls .. 
for fiel repa~ of equ pmen • 

5. 0 D~ PllCCZDUllB 

5.1 For anviranmental/enqinaerinq inveatiqations, the 
elec:.tromac;netic surveys focus on obtaining data in the shallow . 
subsurface, generally less than 200 feat. 

5. 2 Prior to conducting any alectromaqnetic. survey, a 
determination is made by the PI as to tba appl.icabili ty and 
potential effectiveness of the survey in meeting the requirements 
of the investigation. The PI shall jWitify the decision. A site 
visit may be required to provide appropriate information to make 
the decision. 

5.3 If the c:lecision and justification are accepted by the 
Project Manager, then the PI plans the survey. Planning shall be 
applicable to the type of survey (reconnaissance, detail). The PI 
shall select the spacinqs between stations ( qrid.) 1 the data loqqer, 
field. computer and. other equipment. 

5. 4 Prior to conductinq the. survey, calcul.ations shal.l. be 
made to define the smallest target that would produce an 
interpretable electromaqnetic anomaly baaed on the calculations, 
the sel.ected spacinqs of stations and the senai ti vi ty of the 
electromaqnetic unit. Different amplitudes of anomalies will 
result from the measurements made by the cli%%erent models at • 
electromaqnetic units. 'l'be calcul.atiana shall pravic:la for 
determinatiana af depth to expected changes in layered conductivity 
or to specific isolated anomalies. 

5.5 ~e PI selects the appropriately trained staff, assigns 
tasks and. assures that appropriate training has been completed 
prior to beqinninq the inv-tiqatian. .~. 5., Station locations and el.evations shall be surveyed.prior 
to conducting the electramaqnetic surveys. A base map shall be 
prepared that shows the station locations, their elevations, and 
potential sources of interference [e.q., metal.l.ic materials 
(fences, buildings), electrical current (underground or overhead 
transmission linea)]. 

5. 7 Prior to conduetinq the . su...-vays, a determination is mac:le 
reqardinq the potential -interference caused by atmospheric effects 
(e.q., electrical storms). If such affects will occur during the 
surveys, then the surveys shall be c:lelayad until the effects are 
determined not to interfere with the collection· of useful c:lata. 

s.a Prior to conductinq the surveys, the equipment shall be 
calibrated (Section 6.0). 

5.t A base station is selected in an area sufficiently 
removec:l tram sources of interference. The purposes of the base 
station are to provic:le a location for fielc:l cal.ibration of the 
instrument, to provide a field check on whether or nat drift in the 
equipment is occurring, whether or not sources of interference. 
(e.g., distant electrical storms) are affectinq the readinqs. The • 
base station shall be occupiec:l periodically c:lurinq the course of . 
each day's survey. All reaciinqs at the base station are to be 
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taken at the beqinninCJ and. end o~ each day's survey; the intervals 
of readinqs to be ·taken ~t the base station are to be defined by 
the PI. · 

5.10 For the · survey, the equipment is to be connected 
according to the specifications of the manufacturer. Examples of 
such connections include sensor(s) to console, console to data 
loqqer, data loqqer to computer. 

5.11 Data collection and field operations are described, in 
general, in the instruction manual provided by the manufacturer. 
it deviations from such instructions are made by the PI or desic;nee 
and are. daCWDented in the loqbook or on the clata sheets (Section 
7.0). . 

5.12 Recordinq of the data may be done automatically uainq a 
data loqqer compatible with the elactromaqnetic unit or manually 
usinq data sheets. Most data loqqers have a built-in menu for 
enterinq backqround information and far collection of data 
correlated with the station locations. · These data are stared. in 
the data loqger and later transferred to a computer for data 
reduction and analysis. Use of the data loqger shall tallow the 
man~ac;turer's instructions. The amount of data stared by. the data 
laqqer depends an its staraqe capacity. If the data laqqer reaches 
ita capacity, the PI or daaiqnee shall assure that the data are 
immediately transferred to an appropriate secondary storaqe source, 
even if the survey haa to be interrupted. durinq the clay. 

5.13 Data sheets far enterinq data may be used. in place of or 
in addi tian to the data laqqar. An axailple of a data sheet is 
qiven in section 10. . . . 

5.14 The data shall have all appropriate corrections applied 
prior to interpretations. C01111Dercially available computer software 
is generally used.. Data reductions are cammanly made by the 
computer; interpretations may be made by the PI or designee uainq 
the computer. Graphic presentations also are cOIIUilanly made uainq 
computer software. All software packaqas used shall be identified. 
by name, manufacturer, and version. Limitations of the software 
packaqe shall be described, if known. 

5.15 Data reduction, analysis and interpretation, if done 
manually, shall follow standard methods (Section. a. 0) • Any 
deviations from these methods shall ba described in detail. 

5.1& Presentation of the data, data reduction, methods of 
analysis and interpretations shall be presented in a report that 
contains all appropriate information necessary sa that an 
independent third party reviewer can evaluate the results of the 
survey. 

5.17 Limitations of the equipment, data, data analysis, 
interpretations and other pertinent information to the study shall 
be identified and included in the report. 

6. 0 CALXBRA'rl:OB 

6.1 calibration of the equipment is qenerally done by the 
manufacturer accorainq to the manufacturer's standards. 
Documentation of such calibration and periaaic updates shall be 
requested and shall be provided upon request. 



• '·2 Field checks shall be made before, periodically durinq 
tbe survey, and after each day's. survey to. assure the equipment is • 
operatinq· satisfactorily. Field checks are commonly described in 
the instruction manual supplied by ·the manufactur~. '·3 If the e~ipment is not operatinq properly, field repairs 
shall be made. Such repairs shall be entered, in detail, in the 
loqbook or on the data sheets. If repairs can not be made, the 
survey shall not proceed. A replacements unit shall be obtained 
from the same manufacturer or leasinq aqant (see Section 4. 1) • '·4 A field check of the data collected by the replacement 
unit shall be dona at the base station, at randomly selactad. 
stations and. shall be compared to the data collected. previously by 
the oriqinal unit. ccmparison of the two data sets ·shall 
demonstrate statistical siqniticance (Section 8. O) usi.nq the 
sensitivity ranqa of the instruments as the criterion for defininq 
the confidence limits. The data used and the statistical analysis 
shall be documented in the loqbook or data sheets and included. in 
the report. 

1. 0 Qtm.L%ft ASSURAJJCZ UCORJ)S 

7 .1 Documents and data shall be prepared and sul:mli tteci 
accordinq to governinq Project Procedures. Documents and ciata 
shall include station locations and elevations, sources of 
interference, maps, field sketches, photographs, field ciata 
(diskettes, ciata sheets), loqbook, and. any other information . 
considered pertinent by the PI or designee to the investiqation. .• 

7. 2 All documents shall be sutmai ttad accordinq to 
requirements with Project Procedures. · 

a. o llBJID.D'CZS POll z:t.zC'!rllaDGJift:tc soavars 
• 

Dobrin, M. B., 1976, Introciuction to Geophysical • 
Prospectinq: McGraw Hill Book Co., Inc., New York, 
NY, 3d Edition, P• 

Kaarey P., and Brooks, M., 1984, An Introduction to 
Geophysical Exploration: Blackwell Scientific 
PUblications, Palo Alto, CA, 296 p. 

Natrella, M. G., 1966, Experimental. Statistics: National 
Bureau of Standards HandDoWt. 91: u. s. Government 
Pri.nti.nq Office, Washinqtcn, D. c., 396 p. 

Telford, W. M., Geldart, L. P., Sheriff, R. E., and 
Keys, D. A., 1976, Applied Geophysics: cambridqa 
University Press, New York, N. Y., 860 p. · 

t.O DEP%BZT%0B8 

Base Station. A location used as a reference· where 
electromaqnetic readinqs are taken. 

. Electromagnetic Instrument. A,n instrument that measures 
the qround condu~i vi ty or local concentrations of metallic. 
substances. 

- -~· ,. 
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llect:raasmetic survey. A qaopbysical survey method· 
desiqned to measure tb• qrounc{ conductivity and the response 
(presence ancl distribution) of conductive sUbstances below the 
qrouncl. 

:to-phase Component. One of two components of the induced 
maqnetic field. 

gut=Qt-Phase c;mPgngnt (Quadrature ~omponent)~ One of 
two components of the induced maqnetic field. 

Bange gf Sensitivity. The lower and. upper limits of tbe 
electromaqnetic unit's response to datact qro~cl conductivity. 

~tat ion. Lacation for t.akinq an electromaqnetic reading. 

l 0 • 0 AftAc:ma:JI'1'8 
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QUAUTY ASSURANCE PROGRAM PLAN IR2 
==~~~~~~======~========== . SECTION 16.0 Correctlve Action 

16.1 Purpose 

This section desaibes the requirements and responsibilities fcriclentifying, doalmenting, 
and resoMng corrective actions originating from significant conditions adverse to quality. 

16.2 Requirements 

Significant conditions adverse to quality wiD be identified promptly and corrected as soon 
as practical. The cause of the concfltion will be detennined and corrective action taken to 
preclude recurrence. The identification, cause, 2nd corrective action will be doalmented 
and reported to appropriate levels of management. Follow-up action will be taken to verify 
implementation of the corrective action. 

16.3 Scepe 

The requirements of this section apply to aU quality related corrective actions from any 
source that are cletennined to be significant conditions adverse to quafrty or potentially 
reportable oa:urrences as defined by DOE Order5000.3A. The need fer corrective actions 
may be identified from assessments, plans, audits, appraisals, surveillances, investigations, 
eventS, reviews, and nonconfcrmances. 

16.4 ResponslbDitles 

16.4.1 SAIC Corporate Officer jn Charge 

The SAIC Corporate Officer in Charge is responsiblefcrthe oversight of Corrective 
Action activities. 

16.4.2 Prpgram or pm;ect Manager 

The Program or Project Manager is responsib.le fer: 

R2 

(a) Ensuring that significant conditions adverse to quality are identified and 
evaluated, and that those fer which SAIC is responsible are controlled, while jR2 
those which are the responsibility of other organizations are reported. 

(b) Acting as the Facinty Manager in the ~nee Reporting System (ORS) IR2 
process. . . 

(c) Reviewing corrective action reports (CARs) and ORS reports. 
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(d) Prioritizing corrective actions1Dbetakencommensurate with the significance 
of the condition. · . · • 

. . ' 

(a). Identifying and reporting conditions adverse 1D quafrty. J'-· 
(f) Reviewing and cona.rning with the Corrective Action Reports (CARs). 

16.4.3 SAIC OuafitV As$umnce!Oualjty Contrpl (QAIQC) Officer 

The SAIC QAICC Officer is responsible for: · 

(a) Determining the significance of deficiencies, nonconformances, and other 
reported conditions adverse to quality and their reportability as occurrences 
to DOE per DOE Order 5000.3A. 

(b) Initiating a Corrective Action Report (CAR) once the review has determined 
the deficiency. nonconformance,orotheradvarsecondition is of significance. 

(c) Assigning a unique numberto the CAR orOcaJrrence Reports and making 
an entry on the CARIOccurrence Report Log. 

(d) Assuring that activities identified as significant conditions adverse to quality 
are controlled until a resolution is reached. 

(e) Tracking the status of all CARs and Occurrence Reports. 

(f) Investigating and validating CARs and Occurrence Reports. 

(g) Evaluating proposed corrective action for each CAR or Occurrence Report. 

(h) Verifying implementation of corrective action for each CAR or Occurrence 
Report. 

Q) Closing out the CAR or Occum;nce Report upon verification of related 
corrective actions. 

16.5 Application 

16.5.1 Boot Cause Analysis 

The Corrective Action System and the ORS will provide for the analysis of the 
objective evidence associated with significant conditions adverse to quality and 
will determine their root caJ IS8S. 

• 

• 
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Corrective Action(s) taken will be oommensurate with the importance, CXlmplexity, 
and safety CXlnsiderations of the condition, and should resolve the root cause of 
the problem. 

16.5.3 Significant Coogrtions Adyetse to OuafilY 

SignificantCXlncfltionsadversetoqualityaraCXlndtionswhereestablished operating 
lmits, specifications, standards, or administrative oontrol systems have not been 
adhered to and the results could have unaa:eptable oonsequences to the SAIC jR2 
activity. 

When a significant CXlndition adverse to quality has been identified, appropriate 
management will be informed immediately of the CXlndition and a detennination of I 
reportability per DOE Order 5000.3A will be made. R2 

16.5.4 Bepgrt;og 

A CAR and/or an Occurrence Report will be issued for significant CXlnditions jR2-
adverse to quality . 

• , 16.5.5 prioritizing Correctjye Actions 
\. 

:,. 

Afteridentifyingthe oorreclive action, apriority (CXlmmensuratewiththe significance 
of the oondition) for implementing that action wiD be detennined. 

16.5.6 Corrective Actign Trackjng 

The SAIC QA/QC Officer will track the oorrective action orocaJrrence status. The IR2 
CAR or Occurrence Report will not be formally closed out until the corrective action 
is oompleted, verified, and documented. 

16.6 Corrective Action Report (CARVOccurrance Report (OR) 

16.6.1 Initiation Qf the CAB/OR 

The SAIC QA/QC Officer CXlmpletes the CAB/OR fonn once it is detennined that 162 
the deficient CXlndition creates a significant condition adverse to quality. 

_Each CAR/OR will be reviewed and ooncurred with by the Program or Project ·IR2 
Manager. -

With oonaJrrence CXlmplete, a unique number is assigned to the CAR/OR by the fR2 
SAIC QA/QC Officer and entered on the CAR/OR Log. 
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A response due date of thirty (30) working days from the date of issue will be 
assigned to the CAR. Response datesotherthan 30 woridng days must be agreed • 
upon and doaJmented on the CAR. . 

ORS notification shaJI be made independent of the CAR process as presaibed by jR2 
DOE Order 5000.3A. 

16.6.2 Response 

Thecognizanttechnical personwiUevaluateanyCARIOR received, detenninethe 
root ca••se of the condition, and propose corrective action to rectify the problem 
and prevent reanrence. 

H other organizations are involved in the 1'8S01ution of the CAR/OR, the cognizant 
technical person wiD obtain input from the other organizations for aJI actions 
required to resolve the condition. 

The responseisdocumentedontheCAR/OR,approvedbythe Program or Project 
Manager, and ratumed to the SAIC QA/QC Officer. IR2 

16.6.3 Actign Cgmp!etjgn and RePPMing 

Completion of the agreed upon action will be reported in the CAR/OR and will be I· •. -
forwarded to the SAIC QAIQC Officer for review and acceptance for closure. -

16.6.4 CAR/OR Review/Cigsurl 

The SAIC QA/QC Officer verifies that action(s) to rectify and prevent reaJrrence R2 
of the identified condition has been completed. Verification will be perfonned and 
doalmented on the CAR/OR. 

16.7 Records -

R2 
Information n;lated to corrective action activities· will be designated as records and I 
maintained in accordance with Section 17.0, Records. 

•• 
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9aENCEAPPUCA~ONS~NA~ONALCORPORA~ON 

======~=====a=u=A=un~~==~u=~~c=E~P=Ro=G=RAM===P=~============== 1~ 
SECTION 15.0 Control of Nonconforming· Items 

15.1 Purpose 

This section describes the responsibilities and requirements that ensure nonconforming 
items p.e., materials, equipment. components, data, processes, and services) are consistently 
identified and segregated to prevent further use or processing, and that the nonconfonning 
items are evaluated and dispositioned, and the results doaJmented. 

15.2 Requirements 

Items not conforming to specified requirements will be controlled to prevent inadvertent 
installation oru5e. Control measures employed will provideforidentification, doaJmentation, 
evaluation, segregation or disposition of nonconforming items, and notification of affected 
organizations. 

15.3 Scope 

This section appfies to all Science Appfications International Corporation (SAIC) activities . 
SAIC personnel or SAIC subcontractors will initiate a Nonconformance Report (NCR) upon R2 
discovering any nonconfonning item. · 

15.4 Responsibilities 

15.4.1 SAIC Corporate Officer jo Charge 

The SAIC Corporate Officer in Charge is responsible for the oversight of Control 
of Nonconforming Items. 

15.42 Program or Pmiect Manager 

The Program or Project Manager is responsible for: 

(a) Reviewing all NCRs. 

(b) Concuning in the probable ca••se, proposed disposition, and action to 
prevent reaJrrence. 

(c) Assisting in obtaining the required approvals when necessary . 



15.4.3 SAIC Quality Assuranc;e!Ouality Contrpl COAIQC> Officer 

The SAIC OA/QC Officer is responsible for: 

(a) Evaluating the vafidity of nonconfonnances. 

(b) Assigning NCR numbers to formally open an NCR. 

Section 15.0 
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(c) Authorizing the release of nonconfonning items from designated hoJtj areas. 

(d) Ensuring and approving, along with the NCR initiation, that corrective actions 
are performed and completed satisfactorily per the approved disposition. 

(e) Signing and checking the NCR indicating that disposition was completed 
satisfactorily. 

. (f) Updating the NCR log, removing Hold Tags, and distributing completed 
copies of the NCR when closed. 

(g) Reviewing all NCRs with regard to significance and additional reporting 
requirements. 

15.4.4 SAIC eersonnel 

All SAIC personnel and SAIC subcontractors are responsible for: 

(a) Initiating an NCR when a nonconforming item is identified. 

(b) Informing the affected organizations. 

(c) Coordinating the NCR with the SAIC QA/QC Officer. 

15.4.5 Responsjb!e Organjzationllncfiyjdual 

The Responsible Organization/Individual is responsiQie for: 

(a) Identifying the probable cause of the nonconformance. 

(b) Proposing dispositions and justification fd any) for the NCR. 

(c) Specifying action to prevent recurrence. 

'i / 

jR2 

R2 

IR2 

R2 

• 
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• Nonconfonnance reports will be written to identify and control items having characteristics 
that do not conform to specified requirements (procedures, instructions, drawings, purchase 
orders, etc.) and items with no specific requirements stated, which may be unaa:eptable 
or indeterminate in their function; operation, or use. 

An NCR is not required if the controUed doaJment requires inspections or.tests and has a 
preapproved disposition and a procedure (approved by the Program or Project Manager 
and the SAIC OAIQC Officer) to be followed if a nonconforming item is identified. ·The jR2 
inspection or test report will note the noncompliance, the action taken to correct the 
noncompDance, and the acceptance of the corrected item. 

• 

Any item found to be in noncomptiance to specified requirements will be documented on 
an NCR, even if the nonconforming item is reportable by another control system (e.g., 
Corrective Action Report, Incident Report). 

Administrative items such as office supplies may be exempted from this procedure by the 
Program or Project Manager. · 

15.6 Identification of Nonconforming Hems 

When a nonconforming item exists, the cognizant technical person will stop further 
processing or use of this item. This will be followed ·by placing a Hold Tag on or near the 
item as soon as practical and by preparing an NCR. 

Hold Tags will be completed by the initiator of the NCR. The Hold Tag will include the NCR 
number, name of the initiator, date, and description of nonconforming item(s), and will be 
sequentially numbered to reflect the number of Hold Tags associated with the NCR. The 
Hold Tag will be legible. The identification method will not adversely affect the characteristics 
or function of the item. 

15.7 Nonconformance Report Form 

As a minimum, an NCR form will contain the following information: 

• Date of NCR. 

• Unique numerical identification. 

• Location of the item. 

• Name, organization, and phone number of individual initiating report. 

• • Date and name of incfiVidual discovering the nonconformance. 
'· 

• Responsible Organizationllncflvidual. 

IR2 
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• Description of the nonconformance. 

- Requirements, including the specific reference doaJment by title, revision and, as 
app6cable, its unique identification. 

lA?. 

• 
- As-found condition(s). 

- Disposition, probable cause, actionstakento prevent racurrence, name of responsible b., 
individual proposing the disposition, and date of proposed disposition~ I 

- Review by initiator of disposition, probable ca••se, and actions taken to prevent IR2 
raa~rrence. 

• Date and results of any required reinspection or ratesting to verify acceptability of jR2 
completed work. 

• Verification results of completed work. 

The NCR numbering system will reflect the aJrrent calendar year; NCR designation; the 
organization, project, or division designation; and a sequential report number (example: IR2 
9o-NCR-SAIC-0001 ). This. NCR number must be the same as the NCR number on the 
corresponding Hold Tag. 

-
15.8 Dlsposftlon, Probable Cause,·and Actions Taken to Prevent Recurrence •• ' 

The proposed disposition will be dOaJmented on . the NCR form by the responsible 
organization/individual. The disposition will state the action required to corred the 
nonconformance. 

The organization providing the statement of d"asposition is responsible for detennining the 
probable cause of the nonconfonning item and for entering the probable cause on the NCR 
fonn. If the probable cause cannot be readily detennined, enter Cause Not Known on the 
NCR form. 

After determination of the probable cause, the responsible technical person will complete 
the NCR form by specifying actions to prevent raaJrrence. This can be performed either 
when the disposition is initiated or prior to closure of the NCR. When an action to prevent 
raa~rrence is not applicable, enter Action Taken To Prevent Recurrence Not Applicable on 
the fonn. 

· 15.9 Approvals 

The NCR will identify the organizations responsible for initiating and approving each 
section. 

Each section of the NCR form instructions will stipulate the minimum signatures required 
for further processing. Additional signatures may be appropriate and can be added by the 

. organization completing each section. 

IR2 

jR2 

• 
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• The responsible technical person will inform the SAIC OA/OC Officer when the actions I R2 
stated in the disposition are complete. · · 

• 

• 

The Initiator of the NCR will review and approve or disapprove the disposition, probable 
cause, and actions taken to prevent recurrence. If approved by the Initiator, the NCR will R2 
then be forwarded to the SAIC QNOC Officer for verification and dosure. 

The SAIC OAIQC Officer ensures that actions were perfonned and completed satisfactorily jR2 
per the approved disposition. · 

tf the SAIC OA/QC Officer determines that the completed actions do not comply with the IR2 
stated disposition, or that the results of the actions were unsatisfactory, the organization 
responsible for the disposition will be notified. The NCR remains open until the required 
work has been satisfactorily completed. 

When all work required perthe disposition has been satisfactorily completed and approved 
by. the SAIC OA/OC Officer, the NCR is •ACCEPTABLE", closed, signed, and dated by the R2 
SAIC QA/QC Officer. 

The SAIC OAJOC Officer updates the NCR log, removes the Hold Tags, and distributes IR2 
completed copies of the NCR when dosed . 

15.11 Conditional Releases of Nonconforming Items 

In certain instances, it may be necessary or appropriate to use, or allow further processing 
of, a nonconforming item prior to dosure of the NCR. Depending on the ciraunstance and 
use of the item, a Conditional Release of the nonconforming item can be obtained. 

15.12 Records 

R2 
Information related to the control of nonconforming items will be designated as records and 
will be maintained in accordance with Section 17.0, Records . 
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The laboratory specifications attachment serves the purpose of providing elements of the Operable Unit 

5 Quality Assurance Project Plan (QAPjP) 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 minimized with the provision 

of laboratory specifications attachments. This attachment, Attachment 4, provides information on PACE, 

Inc. Laboratory in Denver, Colorado . 

.· 
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2. LABORATORY RESPONSmn.ITIES 

Pace, Inc. is required to meet the quality requirements presented in the QAPjP. The following is a 
• 

summary of present certifications for PACE-Denver, as well as information regarding participation by 

PACE in performance evaluation programs. 
• 

• PACE-Denver is currently approved by the Army Corps of Engineers, Missouri River 

Divisiop. PACE is certified for Volatile Organics, Semivolatile Organics, 

Pesticides/PCBs, Herbicides, BTEX, Petroleum Hydrocarbons, Metals, Cyanide and 

Radionuclides in water and soil. 

• PACE-Denver is currently accredited by the EPA for the analyses of Radionuclides in 

Drinking Water . 

• PACE-Denver is currently certified by the State of Colorado and South Carolina for 

the analyses of Volatile Organics, Metals, and. Nitrate/Fluoride. 

• PACE-Denver is currently accredited by the American Industrial Hygiene Association 

(AIHA). 

• PACE-Denver participates in the EPA Water Pollution (WP) Performance Evaluation 

Program for Organic and Inorganic parameters. 

• PACE-Denver participates in the EPA Water Supply (WS) Performance Evaluation 

Program for Organic and Inorganic parameters .. 

• PACE-Denver participates in the EPA Cross-check and Intercomparison Studies 

Programs for Radionuclides. 

• PACE-Denver participates in the DOE-EML Performance Evaluation Progiam for 

Radionuclides. 

• PACE-Denver participates in the NIOSH Proficiency Analytical Testing (PAT) 

program for Airborne Volatile Organics, Metals and Silica. 

• PACE-Denver also participates in multiple industry-sponsored round-robin programs . 
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Matrices analyzed by PACE include soil, groundwater, surface water, organic soil and hazardous 

wastes, radioactive mixed wastes and ambient air samples. The following are specific PACE, Inc. 

Laboratory quality-assurance related responsibilities: 

Regional Office Director 
• 

reports directly to the Group Vice President of PACE, Inc.; 

supervises the Quality Assurance Officer (QAO), department managers, and/or section 

supervisors; 

supervises lab managers with overall responsibility to personnel, quality, technical 

competence, turnaround time and technical expansion; 

provides resource for implementation of Quality Assurance Plan at laboratory; and 

must follow PACE policies and Standard Operating Procedures {SOPs). 

Quality Assurance Officer 

reports to Regional Director; 

oversees the QA/QC Coordinator activities and responsibilities; 

creates and employee training plan in conjunction with the employee's supervisor; 

reviews and evaluates data integrity and validity and recommends corrective actions as 

appropriate; 

oversees implementation of the Quality Assurance Plan; 

responsible for overseeing the overall quality performance and ·quality improvement of 

the regional office; 

initiates and coordinates the development of the SOP process, and monitors adherence 

to regulatory requirements to established SOPs; 

coordinates audit visits and responses to external audits, and conducts appropriate 

regional office audits; 

-acts as regulatory liaison for methods, requirements, and certification; 

aids in the production and review of Quality Assurance Project Plans; 

develops and revises the regional Laboratory Quality Assurance Plan; 

• 

• 

• 
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monitors Total Quality Management program efforts; and 

supervises laboratory particiPation in inter-laboratory accreditation and proficiency 

programs. 

Manager of Client Services 
• 

reports to Regional Office Director; 

manages projects involving initial client contact, coordination of sampling requirements 

and bottle needs, verification of .accurate check-in of samples, monitoring status of 

analysis, providing response to client inquiries, and invoice and client report review. 

acts as "key client contact" for designated clients; and 

reports out-of-control or nonconfonning situations to Quality Assurance Officer. 

• Laboratory Manager 

• ·· .... 

reports directly to the Laboratory Director; 

implements the Quality Assurance Plan within the laboratory; 

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 into the Lab Data Management System and 

supervises sample storage facilities; 

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; 

recommends standards for purchasing instrumentation, equipment, reagents, gases, and 

chemicals; 

reports all out-of-control and nonconforming situations to Quality Assurance Officer; 

coordinates laboratory reports and results review for departrnenL 
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Sample Custodian & Control Technician 

Analyst 

reports directly to the Manager of Client Services; 

processes incoming samples, inspects samples to ensure they are in good condition, 

signs appropriate chain of custody documents to receive samples, assigns lab numbers 

to all samples and logs infonnation into the Lab Data Management System; 

routes paperwork to the appropriate personnel; 

stores samples appropriately for quick access and controls access to samples to protect 

those stored under _custody. 

reports directly to Laboratory Manager; 

analyzes and prepares environmental samples in an efficient and organized manner, 

using approved PACE methodologies; 

documents reagent preparation, analytical response and observations, calculations of 

results and quality assurance data; 

enters data into PACE lab data management system and monitor computer printouts, 

reviews PACE methodologies; and 

reports out-of-control situations. 

• 

• 



• 

• 
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PACE, Inc. Laboratory has been identified to perfonn the chemical and radiological analyses listed in 

Table m.l. ·The analytical methodologies are specified in Section 6 of the QAPjP. Table m.t also 

identifies the laboratory quantitation limits which are the project required limits specified in Section 6 

of the QAPjP. PACE, Inc. has developed Standard Ope~ting Procedures for the analysis of isotopic 

plutonium, thorium, and uranium that are based on EPA Method 908.0 . 
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TABLE a1. Aaalytlc:aiiMetbods. Puametas. aad Qaaadladoa UiaitS 
Surface Wa&eriGrauadwarer aad SoiJISedlmmc Samples 

(pace 1 o(ll} 

Aaalytla1 Metbocls Qwaadtadoa Umi~ 
Water SoiliSedlmeat 

Parameters Water SoDISedlmeat . (JagiL) (J1Wk&> 

Voladle Orpaic Compouads a.psow- a.psow- Low 
(VOCsl Modificuion D Modificuion D Soil/Sediment 

Chloromethane 10 10 

Bromomctbane 10 10 

Vinyl Clloride 10 10 

Oloroetba11e 10 10 

Mcmylene chloride . s s 
Acelone 10 10 

Carbon disulfide s s 
1.1-Dichloroahelle s s 
1.1-Dicbloroedwle s 5 

1.2-Dichloroesbene (total) ' 5 

Oloroform ' 5 

1.2-Dichlorocdwlc ' 5 

1-Buwsone 10 10 

1.1.1-Trichlorocdlaae ' 5 

Carbon TCUI&:bloride ' 5 

Vinyl Accaste 10 10 

Bramoclichlorolllll:dlaae ' 5 
-
"1.2-~ ' ' 
cis-1.3~ ' 5 

Trichloral:dw:zle ' 5 

Dibramac:hlaramcdwle ' 5 

1.1.2-Trichloraedlaae ' s 
Benzene ' s 
IZ'IIDI-1.3~ ' ' 
Tribramomedlaac ' ' 
4.Methyl-2.pemmone 10 10 

• 

• 
-

• ... 
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TABLE a. 1. ADalytlc:aliMelhods. hnmerus. aDd Quaadtadoa Umiu 
Surface Water!Gnxmdwater aad SoiiiSed1mall Samples 

(pqe l otll) 

ADalydcal Melbods Quaadtaaoa Umiua 
Water SoiiiSecUmeat 

Par.amews Water ScaOISedimeac (Nfl.l (Nikg) 

Volatile Orpuic Compouads a.Psow- a.Psow- Low 
(VOCs) MOdification D Modifi=ion D SoiUScdiment" 
(COnt.) 

l·Hcxanone 10 10 

Tcuachloroedlene 5 5 

Toluene . 5 5 

1.1.2.2-Teuacbloroellwle 5 5 

Chlcmlbenzenc 5 5 

Ethyibenzl:m: 5 5 

Styrene 5 5 

Xylenes (raw) 5 5 

Addldoaal anirpolllldl: 

Acrylcmiaile 100 100 

Aceaoaiaile 100 too 

Diedlylbenzeae 5 20 

Trichlarotrifluoroedwle 5 10 

HeurJe 10 10 

lodomcdJaae NA 10 

SemiYoladle Orpdc a.rsow- a.Psow- Low 
CompaaDds (SVOC) ModificatioaD Modificalioa D ScriJISediDieal 
. 
Phenol 10 330 

bisC2-chlaraedlyl) erher 10 330 

2-Chlorapbcaol 10 330 

1.3-Dic:blorobenzeae 10 330 

1.4-Dicblorobeazene 10 330 

Bemyl alcohol 10 330 

1.2-Dic:blorobc:Dzr:fte 10 330 

2-Medlylphcnal 10 330 

bis(l-cbloroisopropyl) edler 10 330 



Quality Assurance Project Plan 
Mound Plant. O.U. 5 
Attachment 4, Section: 3 
Revision 0 
Date: August 1993 
Page3-4 

TABLE 11.1. AaaJydc:ai/Metbods. Panmeten. ad Quaauladoa Uadts 
Surface WateriGI"'UDdwaaer aad SoiiiSedlmeat Saaples 

(pqel olll) 

Aaa!ydc::al Metbods Qaaad&:adoa Umiua 
Water SoiVSedlmeat 

Panmeters Water SoWSed1meat (Jag/L) (pglk&) 

SemiYoladle Orpllic a.Psow- a.psow- Low 
Compouads CSVOC) Ccont'dl Modific::adon D Modificalion D SoiUScdiment" 

4-Methylphenol 10 330 

N-nitroscMi-n-dipropylamine 10 330 

Heudllorethane 10 330 

Nitrobenzene . 10 330 

lsophorane 10 330 

2-Nitrophellol 10 330 

2.4-Dimcthylphenol 10 330 

Benzoic Acid 50 1600 

bis(2-chlorocthoay) IIICdlaDe 10 330 

2.4-Dichlorophenol 10 330 

1 ~4-Trichlorabellzelle 10 330 

Naphthalenc 10 330 

4-Ch.loraaniliDe 10 330 

Heuchlorobmadiale 10 330 

4-chloro-3-medlylphenal 10 330 

(pua<hloro-maa<n:sol) 

2-MedlyiDapbthalcae 10 330 

~ 10 330 

2.4.6-Tric:hlorapbalal 10 330 

2.4..S-Tric:hlonqlbenDI 50 1600 

2~ 10 330 

2-NitroaniliDe 50 1600 

Dimcdlylphtbalarc 10 330 

~thylale 10 330 

2.6-DinitrotOlu.ez~e 10 330 

·J-NitroaDiliac 50 1600 

• 

• 

• 
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TABLE 8.1. Analytfai/Methods. Parameters. ud Qaaadtadoa Umits 
Surfue Walei'IGnnmdwater aad SoDISedimau Samples 

(page 4 olll) . 

ADaiydcal Medlods Qaaadtadoa Umics-
Waw SoiiiSedlmat 

P:arameten Water SoiiiSedfmeat (NIL) (JIIIkc) .. 

Semiwladle Orpllic a.Psowe a.psowe Low 
Colllp01lllds (SVOC) (com'd) Modificmon 0 Madi.ficmon o Soii/Scdimem" 

Acenaphthene 10 330 

2.4-0inirrophenol 50 1600 

4-Nirropbenol 50 1600 

Oibenmtiuan 10 330 

2.4-0iniaoroluene 10 330 

Oiedlylpbtbalale 10 330 

4-Chlorapbenyl-phenyl edler 10 330 

fluorem: 10 330 

4-Niuoamline 50 1600 

4.~0inicro-2-medlylpi!CIIol 50 1600 

N-nicrosocfil'hezlylamille 10 330 

4-bromophezlyl-pbenylcthcr 10 330 

Heudllorobalzale 10 330 

~I so 1600 

PhawldlreDe 10 330 

~ 10 330 

Oi-n-butylphtbalale 10 330 

~uorandlale 10 l3o 

Pyrae 10 330 

Bucylbenzylpblbalau: 10 330 

3.3" -Oichlorobtazidlae 2D 660 

Benm(a)amJncene 10 330 

Qryscne 10 330 

bis(l-Ethylhesy~ 10 330 

Oi-n-octylphdlalale 10 330 

BenzD(b)Ouorambelle 10 330 

• 
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TABLE a.1. ADaiydCIIIMetbods. Parameters. aDd QIWidtadoa Umits 
Surface Water/Grouadwater IUid SoiiiSedimeat Samples 

(pqe 5 oil%) 

Aaalydcal Melbods Qwmdtadoa UmitJA 
Water Soii/Sedimeat 

Parameters Water SoiiiSedlmlat • (Jag/Ll (JII/kg) 

Semiwladle Orpuic a.PSO~ a.Psow- Low 
CompouDds (SVOC') (cont'dl Modificalion D Modifiarion D Soil/Sediment" 

Benzo(k)fluor.mtbene 10 • 330 

Benza(a)pyrene 10 330 

lndeno( 1.2.3-cd)pyrene 10 330 

Dibenza( a.h )anthncene 10 330 

Benzo( g.h.i)pcrylene 10 330 

Addldoaal CollqiOIIIIdl 

l-balzy1-4-dllorophmol 10 330 

Voladle Orpaic CoaqiCIIIIIIII 
(VOC.~ G~water 

Purpable Ba1ocarboat SW50301 NA 
SWIOIO' 

Vinyl chloride 1.0 NA 

Trichlorofluoromabaae l.O NA 

1.1-dic:hloroedlale 1.3 NA 

Mdhyleue chloride 5.0 NA 

1.1-dic:hlaraedwle 0.7 NA 

Tric:bloramabane 0.5 NA 

1.1.1-aichloroetbaae 0.3 NA 

Cartlon tancblaride 1.2 NA 

1.2-dicblaroedwle 0.3 NA 

Trms-1.2-dic:hlorocdlr: 1.0 NA 

Cls-1.2..dichloroethen 1.0 NA 

Trichlaroelbene 1.2 NA 

1.2~ 0.4 NA 

Bromodichloromemane 1.0 NA 

Dibromometbane l.O NA 

l<hlaraahyl viayl ether 1.3 NA. 

Cls-1.3-dichloropropau: 3.4 NA 

• 

• .. · 

• ... · 
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TABLE &1. AaalytlcaliMelhacls. Panmecen. :md Qaaadladoa Umits 
Surface WateriGroUIIdwater 81111 SoiiiSedlmeDt Samptes 

(pqeCS of12) 

ADalydc:al Metbodl QuaDdtadOD Umi&JA 
Water SoiJISedlmeat 

Parameters Water SolliSedlmeat {JiciL) (JIIIkc) 

Purgeable Ralocarboas SW50301 NA 
Cc:ont'dl SW8010' 

Trans-1.3-dic:hloropropcne 3.4 NA 

1.1.2-tric:hloroethane Q.2 NA 

Tctnc:hloroethene 0.3 NA 

Dibromoc:hloromcthane 0.9 NA 

1-c:hlorobcxazle 1.0 NA 

Cllorobemene 2.5 NA 

1.1.1.2-teD'ICbloroedwle 1.0 NA 

Bromoform 2.0 NA 

1.1.2.2-lea'ICbloroedl 0.3 NA 

1.2.3-trichloropn)JIIJie 1.0 NA 

Phenyl bromide 2.0 NA 

Cllororoluclle '1.0 NA 

1.3-dic:hlorobei!Zefte 3.2 NA 

1.4-dic:hlorobeazene 1.4 NA 

1.2-dic:hlorobemene 1..5 NA 

BisCl-c:hlaroisa1mJply) edler 2D NA 

Addltloaal ColllpOIIIIds: 

l'ric:blorouifluorocdlaae 1 NA 

Parpable Anmadc SW5030f NA 
CoJDlMMDIIIa. Gnnmdwat~r SWI02QIJ· 

Benzau: 2.0 NA 

Cllorobenzeac 2.0 NA 

1.2-Dic:hlorobeDzene u NA 

1.3-Dic:hlorobemene u NA 

1.4-Dic:hlorobem.ene 3.0 NA 

Ethylbenzl:zle 2.0 NA 

Toluene 2.0 NA 
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TAa.E a1. AaalydcaUMetbocls. ParuJeten. ad Qaaadtauoa Umits 
Surface Wa&er/GI'OUIIdwater alld SoiiiSed1meat Saaqales 

(pace 7 ol1.2) 

Allalydcal Medlodl QwmUtaUoa Umits" 
Water SoiliSedimeat 

Panmeten Water SoiJISedlmeat (Jag/L) (Jag/kg) 

Purpable Anlmadc SWS0301 NA 
Compoaads. GI"'WWdwater SW8020' 
(cont'd) 

Xylenes 2.0 NA 

AddJUoaal CoaqtOWids: 

Diemylbenzeae I NA 

Viayl accw.e 3 NA 

Cirixm disuiftde s NA 

Aceume 20 NA 

Metbyledlyl kaoae 10 NA 
(2-buwlaae) 

Metbylisabulyl keraae 5 NA 
(4-mabyl-1-pa llllllDe) 

Addillaaal Comp DIUIIII: 

Ac:ryloniaile SWSOJOI NA 10 100 
SW803()1 

Aa:maiaiJe SWS0301 NA 10 100 
SW8PJOI 

Pesdddes aad PCBI a.psow- a.psow-

alpba-BHC O.Q5 1.7 

baa-BHC O.Q5 1.7 

dclta-BHC O.Q5 1.7 

pmma-BHC CLiD:IIael O.Q5 1.7 

Hqa:hlor O.Q5 1.7 

A1dria O.Q5 1.7 

Hquchlor epcWde O.Q5 1.7 

Eadosu1faa I O.Q5 1.7 

Diddria 0.10 3.3 

4.4'-DDE 0.10 3.3 

Endria 0.10 3.3 

Eadosulfan n 0.10 3.3 -

I 

• 

• 



• 
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TABLE B.1. Auiydal/Method.s. Paramet.tn. aad Qmntttadoa IJmits 
Surface WawtGrouadwater ud SoiiiSedlmaat SuapJa 

(pqe8olU) 

Aulytlcal Madlodt Qaaadtadaa IJmits" 
Water SoiJISedlmeDt 

Water SoiJISedJa:lmt (NIL) <PIIkll 

Pesticides aad PCBI Ccont'dl a.PSOW" a.P SOW" 

4,4'·DDD 0.10 3.3 

Endosulfan sulfme 0.10 3.3 

4.4'-DDT 0.10 3.3 

Melbosychlor o.s 17.0 . 
Endrin kmme 0.10 3.3 

Emlrin aldehyde . 0.10 3.3 

alpba-Olon::lane G.05 1.7 

pmma..cblordaul: G.05 1.1 

Toxaf)blme s.o 110.0 

Amc:Jor-1016 o.s 33.0 

Amc:Jor-1221 o..s 67.0 

Amc:Jor-1232 o..s 33.0 

Anxlor-1242 o..s 33.0 

Amc:Jor-1248 o..s 33.0 

An:x:lor-1254 o..s 33.0 

Anlclot-1260 o..s 33.0 

Metals Q.PSOW' a.p SO'W" (matkl) 
(I'IU'Id Allalrte Lilt) ModiflcadaaA ModifbdODA 

Ahlmirmm 20 4 

Amimany 10 % 

Ancnic 10 % 

Barium 200 .co 
Berylium 1 cu 

Oidium 5 l : 

Calcium 5000 1000 

OtomiwD 
: 

10 2 

Cobalt 50 10 

Copper 25 ' 
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TABLE .. 1. Aaalytic:aliMethods. Panmeten. aDil QaaadtaUoa Umits 
Surface War.erJGroaadW'Ida' aDil SoiiiSedlmeat Samples 

(pap 9 olll) 

Aaalydcal Metbods Qaudtadoa Umits" 
Water SoWSecliiiWit 

Water SoUISedlmea& {N/Ll (JIIIkg) 

< a.P SOW" a.P SOW" (mglkg) 
(Target Aaalyte lJst) (cont'd) Modificalion A Modificalion A 

Iron 100 20 

Lead 3 0.6 

Magnesium sooo 1000 . 
Manganese 15 3 

Mercury . cu 0.04 

Nickel .co 8 

Potassium 5000 1000 

Selenium 5 1 

snver 10 2 

Sodium 5000 1000 

1ballium 10 2 

Vmadium 10 2 

Zinc 20 4 

AddJtfaaal Elemeatr. 

Molybednum 20 2 

Tm 50 10 

Bismudl 150 30 . 
Ulbium 100 10 

Cyudde a.p SOW" QJJSOW" 10 2 

Heuftlcftt Clro111iam SW7196 NA 50 NA 

CoiiiiiiOD AJdOIII (mgll..) (mglkg) 

Nilrlle·Nitrir.e E353.%' E353.%' cu ~ 

Clloride E325.1. SM%5011 1.0 , 
SuiCue E3".%' or E375.4• E37.5.%' or E37.5.4• ' sa 
Fluoride E340.%' E3.co.%' 0.1 O.o25' 

• 

• 

• 
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TABLE a 1. AuaJytiC21/Methods. Plnmeten. aad Quaadtaliall Umits 
SIIIUce Wacer/Groumhnuer azul SoiiiSedimeat Suaples 

(page 10 olll) 

ADalydcal Metbods Quaadtatlon Umies" 
Water SoiliSedlme.at 

Panmeters Water SoiiiSedbaem . (NIL) (Jlllkg) 

IDdlcator Par:uneters 

Total Nittogen E3S3.t• NA 0.10 NA 

Total Phosphorous E36s.t• NA 0.10 NA 

Total Organic Carbon E41S.IJE41S.2" NA 1 NA 
(TOC) 

Total Dissolved Solids E160.1• . NA " NA 
(TDS) 

Total Suspended Solids E160.2" NA 10 NA 
(TSS) 

Cation Exchange Capacity NA $W9081P NA s mgiL 

Panicle Siz.c: Analysis NA ASIM 0422-63' NA NA 

SpccificCinvity NA ASIMDIS4-U NA NA 

Moisture Con1a1t NA ASTM 029'741 NA NA 

Organic CoiW:Dl NA ASTM Dl974-8'7* NA NA 

Hydraulic Conduaivity NA ASTM 02434-68' NA NA 

Rciativc aDd Minimum Density NA ASTM04~ NA NA 

Maximum Density NA ASTM 042.54-83' NA NA 

EJ;plosiYeS SW8330 SWI330 (mglkg) 

HMX 20 3.0 

RDX 6.0 2.S 

-NB IS l.S 

1.3-DNB IS I.S 

1.3.S·1'NB IS I.S 

2.4-DNT o.s o.s 
2.6-DNT o.s l.S 

TNT 3.0 l.S 

2A.4.6-DNT 3.0 l.S 

Tcayl 3.0 2.S 

PETN TBD TBD 
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TABLE a1. AllalydcaiiMethocts. Pllnmeten.. aad QGardltadGD UmUs 
Sarlace WaterfGnnmdwa.triUid SoliiSecl.l.a:s Samples 

(...aellolU) 

Allalydc:ll Metbadt Qaaadtadoa Um.its" 
Wat.lr SoWSecllmeDt 

. Panuaetm Wat.lr SoiiJSedimat . (Jag(Ll (JI&/k&) 

Radfoaadfdes • (pCiiL) (Pci/g dty) 

Gamma Spea:romcuy sou• !901.11 

Ameridum-241 (soils) NA t• 

Cobalt-60 2t1 t• 

Caium-131 211 t• 

BilmutJl..:ZlOm 1.5' ... 
Bismwh·207 1.5' 1' 

~ '111 tO" 

lbdium-226 (soila) NA cu-
Alpha Spec:a'IHDilay 1!907.0" E9f11.r1' 

~241(--) •• NA 

P.lw:mlum-231.239.240 tJ t• 

'Iborium-2%7.%21.230.232 Jl 1. 

UDDiuas-234.2l5.231 1 0.6 

Aablium-m TBD TBD 

Radium-226 !903.1' NA t• NA 

Scn:mdum-90 1!905.1' 8905.11 5 ,. 
TriUum. E.906.0' E906.1' $00 !0"" 

Lla*anfdes NA QJIISOW (mr/kB) . . Modifk::llioa c 
LIDdlaaum NA .. 
Cerium NA .. 
Praseodymium NA .. 
Neodymium NA 40 

Samarium NA .. 
Europium NA 40 

Gadol.iniwn NA 40 

.Tabiwn NA 40 

• 

• 
. 

• / 



• 

• 
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Panmeten 

Laadwdclet 

Dysrposium 
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TABLE II. 1. Aaalytic::aUMethods. Parameters. aDd Quaadtadoa Umits 
Surface Water/Grouadwaaer Uul SoiiiSedfmalt Samples 

(pap Uofll) 

Aaalydcal Metbods QaaadtadoD IJmits" w..- SoWSedlmau 
Water So8ISedlmeat (NILl <Pifk&) 

.. 

NA a.PSOW (ms/ltg) 
Modifiasion C 

NA 40 

NA 40 

NA 40 

• 

Thulium NA 40 

Yuabium NA 40 

LulCiiwn NA 40 

Asbestos NA NA 
~A = I'IOl App11CID&e 

TBD = To Be Daamiaed· 

• 

• 

r. 

• 
• , 

For nDD.a.P aaalyscs. dlcse are apec:red medlod deru:rioa limiU baed oa rapat pade warer or a purified solid 
IIWriL Aaual qu•""Wioa limirs may be bipcr depmdiqup~Dihe Jlallft of me ample IUiri1. 1be limit rqiORed 
oa rma1 laboruary repons wiD c.u iiiiD accaua& the aaaat umpJe c:aJaam or weip&. pen:all 1110isaare (wbeR 
applicable), aad die cWuaoa factor. if my. 1be qnanrinma Jimia for MldtliaaaJ DOrHUidiDe aalytc:s aaadled co die 
TAL of a.P SOWs may vary, ckpendiq upaa die lalllll of labonlaly IIDdfa. 
"U.S. EPA Coarnct Labcnlary Prasnm. Sta~a~&SofWadt far()rpaica Allalysia. Mald-Media. Muld-Coaceaaaaon. • 
Doml'llellt No. OLM01.8. Qunrirarioa limiu are CDIIIIXI-cequiaed Cl'""'fltioa limiU (ClQLa) widl die acqltioll of 
lddilicmal orp11ic C:OJIIIIt'"'m' 1be llliDimmD q•w (taldl lillliD wi11 be rqxnd bJ die laboalary. 
Medium Soii/Sedimr:nt CllQLa are 125 limes die low soiJisedimr:nt ClQLa for ~ OlpDic c:ampoauds aDd 60 
times die low soiJ/sectimenr ClQLa for semiwiiDic orpail: C:OJIIII 11 ds p..t M ' dctlr'rioo limits for maals iD soil 
are based oa a I -pam suap&: diJau:d co 200 IIIL . 
"U.S. EPA Coaax:c l..abantlary Prc1pma. Stelm!enC of Walk for IDarpaics Aaalysis. MuJd·Media. Mulli­
Cowaaon. • t)oo•menr No. ILMOl.O. Qnnrirac:ioa limiU are CRQLa aapc for w...djum beryWam. aacimoay, 
aluminum. liD. bismadL. liiDIJbdc:aam, aadllthiam. 1be mjuhnnm qnnrifltioa lillliD wi11 be n:parted by die laboralory. 
The 907.0 IDCdiDd wiD be used 1D paform die dwmical sqgntliaa. ba& Upba apec:uCIIDtUJ wi11 be employed CO 
disc:rimiDare die isoiDpel. Aclilaiaal-227 Is calnt!el"d fmlll '111oria1D-227 ....,.. 
Based oa a 1Q.sram soil aample aDd 100 ml volume of CldnCIIII& aD!la saillllllilllln: CDIIIall becweea 0 ud 10 pcrcaiC 

(IOUIIdedl. A.c:lual quemiArioa limil will vary widl die Slllllp1e aad a:a• 1• &lllaiiiiD aad dcpc:Dd upoa die ~~a~~n of 
die soilawriL . 
-rca Medlods for Pvalua:ioa Solid WUIC. Pbysicaii'Ciallical Mcdladl.• SW-846, Jnl edicioa. U.S. EPA. Proposed 
Update D. Jaae 1990. 
U soils are addic. CEC wi11 be dclamiDed bJ "Mabod of Soil Aaa1ysia. Pill 1 Oenrical aDd Micabiolopcal 
Prapenies. • .,. HJ). CblpmaD. AmaicaD Soc:iecy of Apaaaalisa. 1965. 
•t991 Amlual Book of A1Daicaa Soc:iccy ofTe:uiJII M.nala SCID:iads. • Scclioa "- OlasrnJcrioa. Volume 04.08. Soil 
11111 Rock. Buildiq SIDDes. Geoccn:iles. • AS1'M 199D. 
Based oo 900 mlsa~~~ple size. 
Based an 650 pam dry sa~~~ple. 
"Pn:scribed Praa:dura for Meuuzm1em of Radialldivicy iD Drialdlll Wa=, • U.S. EPA. EPA-6001~32. lases& 
wnion. 
Depeadcm upm pcrcaiC IIIDislure iD sunple. based oa 10 grams. 
Based on 2 gram dry sample. 
By caJculllioa fnlm Thorium-277. 
Based on 1000 ml sa~~~pie size. 
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4. LABORATORY SAMPLE-CUSTODY PROCEDURES 

4.1. Sample Receipt 

Sample shipments are received at the sample receiving area. Sample custodians verify the number of 

shipping containers received against the numbers listed in the shipping manifest/chain of custody. Any 

c\ilmage to the shipping containers or other discrepancy observed is noted on the chain of custody 

before signin~ it. A copy is kept for future reference. 

The external chain of custody must be signed by the carrier for relinquishment of samples and signed. 

by the sample custodian personnel for sample receipt. The actual chain of custody may be supplied by 

PACE Inc. or may be the client's own form. The chain of custody remains in the project file at all 

times . 

Sample Verification 

Upon arrival of a sample shipment, sample control personnel perform sample inspection. PACE's 

Inc's sample I.D. and Condition Sheet serves as a checklist of procedures to follow and as 

documentation of the following: 

1. Presence/absence of custody seals or tapes of the shipping containers and the condition 

of the seals (i.e., intact, broken). 

2. Presence/absence of chain of custody; (if present, is it complete?). 

3. Presence/absence of sample tags; (if present, are they removable?). 

4. Agreement/non-agreement between the sample tags, chain of custody, and any client 

documentation . 

5. . Condition of the samples when received, including: 



• 

• Sample temperature 

• Intact, broken/leaking 

• Headspace in VOA vials 

• Sample holding time 

• Sample pH when required 
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Jf discrepancies are found, the PACE Inc. project manager is contacted immediately (verbally and by 

using a Discrepancy Report Form). H the project manager is not available, the QC manager is 

contacted for further directions. A copy of the Discrepancy Report Form is attached to _the project 

data package. 

Sample Log-in General Policies 

Upon completing sample receipt/custody procedures, all sample and analysis data must be completed 

and documented on the chain of custody or accompanying forms for input into the Lab Data 

Management System (LDMS). Sample and analysis data must include the following: 

(1) client name and contact 

(2) client number 

(3) PACE project number 

(4) PACE project manager 

(5) sample descriptions 

(6) due date; and 

(7) list of analyses requested 

Sample and requested analyses data are input into the LDMS on the day of receipt. A Sample and 

Analysis Data Entry Form (SADEF) is generated immediately by the LDMS. The SADEF is to be 

reviewed against the chain of custody. Sample containers are labeled with the corresponding sample 

number and the stamped date of receipt. Samples are then ready for storage. 

• 

• 

• 



• 

• 

• 

Quality Assurance Project Plan 
Mound Plant. O.U. 5 
Attachment 4, Section : 4 
Revision 0 
Date: August 1993 
Page 4-3 

The SADEF is distributed to the PACE Inc. Project Manager with a photocopy of the chain of custody 

(include a copy of the Discrepancy Report if applicable), the QC project file with the original chain of 

custody, the Organic or Inorganic Department Managers as it applies for RUSH samples, and to the 

client. 

When Samples Are Received With No Paperwork 

If delivered by a client, the client is asked if previous arrangements were made for analysis (and with 

whom). The client completes a chain of custody and/or request for analysis, relinquishes samples to 

sample custodian personnel, "and is given a copy of the COC. 

If received by courier or shipping, the following procedures are taken: 

1st: 

2nd: 

3rd: 

4th: 

5th: 

6th: 

Routine client file is checked 

Anticipate Sample Alert File is checked 

Sampling Kit Request File is checked 

PACE key client contact is consulted 

QA department manager is consulted to determine the designated PACE project 

manager, 

Information is requested from the PACE project manager. 

If analysis information cannot be determined on the day of sample receipt, sample data entry personnel 

proceed to assign sample numbers and put samples on hold. Follow-up with project manager occurs 

until the analyses are determined and samples can be properly logged in. 

4.2. Sample Storage 

Samples for analysis are properly stored in the lab according to container type, preservative, and type · 

of security required by the project. Samples are stored immediately upon receipt to prevent sample 

degradation. · 
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All refrigerated storage areas are maintained at 1 to 4 degrees C. The temperature is monitored and 

recorded daily. If the temperature falls outside the limit of 1 to 4 degrees C, corrective action is to be 

taken as follows and appropriately documented. Temperature is monitored at 30 minute intervals with 

the refrigerator door closed. QA Manager is notified if the problem persists longer than one hour. 

Samples are relocated to a proper storage environment if teq~perature cannot be maintained after 

corrective actions are implemented. 

Samples within each project are stored in sample number order. Waters and soils are generally stored 

on labeled separate shelves. 

Volatile samples within a project are stored in numerical order in vial containers. The holders are then 

stored where space permits in one of the designated volatile organic refrigerated storage areas. 

• 

Semivolatile samples within a project are stored in numerical order in a designated, refrigerated • 

storage area. Pure product or potentially heavily contaminated samples are tagged as "hazardous" and . · 

stored within a secured area, separate from other samples. This area is used only for hazardous 

samples and is labeled per OSHA requirements. Volatile samples within a special project are stored in 

sample number order in vial containers. The holders are then stored as space permits in the Special 

Project VOA refrigerated storage area. Asbestos samples require no refrigeration. Samples are taken 

to asbestos lab for storage .. 

4.3. Sample/Data Access and Internal Chain of Custody · 

PACE Inc. has implemented standard operating procedures to assure the integrity of samples and data 

so that they are not degraded or disclosed to unauthorized personnel. In order to ensure that this 

policy is maintained, the laboratory facilities are under controlled access. Only employees are allowed 

into the laboratory facilities; visitors must register at the front desk. 

Samples are. removed from their proper location by designated personnel and returned to the storage 

area immediately after the required sample quantity has been taken. This minimizes unnecessary time 

spent searching for samples and helps prevent matrix degradation from prolonged exposure to room • 



• 
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temperature. After the fmal report is sent and clients are allowed adequate time- to review the results, 

the samples are properly discarded or returned to the client PACE Inc. normally completes the 

sample analysis within 15 working days after receipt. Holding times may require faster turnaround 

times. 

Upon client request, additional and more rigorous chain of custody protocols for samples and data can 

be implemented. For samples involving a high degree of confidentiality or potential litigation, PACE, 

Inc. has developed extensive sample and data handling protocols to assure the scientific and legal 

defensibility of the report submitted. These protocols include those specified by the USEP A Contract 

Laboratory Program. 

Analysts and technicians follow strict internal chain of custody procedures to further ensure the 

validity of all data. All samples are signed out in a sample custody log book when they are removed 

for analysis. The· sample ID, date, time, analyst, and lab of analysis is recorded in the sample custody 

log or equivalent. . Samples are signed ba~k in noting date, time, and storage location, upon return. 

4.4. Excess Sample Disposition 

Samples not totally consumed during the analyses are returned to the client. It is the project 

manager's responsibility to ensure that proper disposal has taken place. If the sample is water or 

wastewater and is considered non-hazardous by the project manager, it may then (by request) be 

properly disposed of at PACE Inc. facilities and not returned to the client. 

The project manager and client receive written notification at the time of project initiation in the 

following manner: 

a. The project proposal states the following paragraph in its Conditions and Terms Statement: 

PACE, Inc. Standard Operating Procedures is to return all samples of hazardous materials or 

wastes to the client at project completion, and PACE, Inc. reserves the right to return or 

dispose of all samples at our discretion. 
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b. The SADEF and cover letter states that PACE, Inc. reserves the right to return all samples 

at their discretion and is printed out by the LDMS at sample check-in. The SADEF and cover 

letter are sent to the project manager and to the client by the sample custodian personnel. 

Upon completion of laboratory arlalysis and/or the project, the LDMS automatically prints a report, 

invoice and sample disposition form. This form is part of the report package and is routed to the 

project manager. The Sample Disposition Form contains the client name, address, and contact; PACE 

Inc. project number; client project I.D.; PACE Inc. sample I.D.; and PACE Inc. project manager name. 

Hazardous MateriaJIW aste Sample Disposition Option 

The preferred method for disposition of excess hazardous material/waste samples is to return the 

excess sample to the client It may not be feasible to return samples in all cases or the client may 

require PACE Inc. to dispose of excess samples. PACE Inc. will dispose of excess hazardous samples 

when required and will charge a disposal fee to recover costs for management and disposal. 

• 

• 

• .. ' ... 
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5. LABORATORY DATA REDUCTION PROCEDURES 

All records and data are generally logged into hard cover bound books. 

The extractions section utilizes method-specific bound books to record all data pertaining to sample 

extraction and preparation. An extraction benchsheet is used to transfer information to GC and • 

GC/MS with each extracted sample or batch. The organic and inorganic departments utilize 

benchsheets, maintained by analysts, specific for injection data and instrument maintenance. Spectras 

and chromatograms are ·filled by acquisition date. 

The individual analysts and technicians are responsible for maintaining accurate legible records arid 

logs in accordance with standard operating procedures. The supervisors are responsible for ensuring 

adherence to procedures. Secondary review of all records and logs is performed by someone other 

than the person generating the document, preferably the department supervisor. Evidence of secondary 

review is provided on the document as initials and review date by the secondary person. 

Final results are entered into the LDMS system by the analyst, independently reviewed/validated by 

another analyst or supervisor experienced in the method, and approved by the department manager/lab 

director. Calculations using raw data to obtain final concentrations are performed according to the 

procedures described in the specified analytical method. Figure 5.1. describes the flow of samples 

through the laboratory. 

Laboratory data reduction procedures are provided in the CLP SOW. All quality criteria (accuracy, 

precision, control limits, etc.) are reviewed and approved by the technical staff and independently 

monitored by the Quality office. Data outside control limits will be reported with a qualifier on the 

CLP reporting forms in the CLP data packages. Case narratives will note any out-of-control situations 

for non-CLP analyses. J'he report is approved and signed by the department manager or director . 
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SAMPLES RETURNED TO CUENT 

SAMPLE DISPOSAL 

• Figure 5.1. Laboratory Sample Flow Schematic 
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Each project is assigned to a project manager. The project manager is responsible for tracking sample 

progress in the laboratory and ensuring delivery of the product as specified by the client 

.Complete project files are periodically inventoried and stored off-site in a·secure facility. Electronic 

data are copied onto computer tape, inventoried and stored off-site in a secured facility . 

• 
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6. LABORATORY ·nATA VALIDATION PROCEDURES 

Prior to the fmal production of analytical reports, laboratory data are reviewed and verified according 

to the CLP SOW procedures. Precision and accuracy of the analyses are evaluated With the quality 

control sample results. Table VI.l. presents acceptance criteria for the quality control samples. 

Data validation consists of review of data processing and data reporting. A percentage of all data 

processed will be checked by an independent analyst. Data reports are reviewed against the processed 

data by the analyst or group 1eader. The project manager reviews the data report to ensure that it 

meets project requirements, and then gives final approval of issuance of the laboratory report . 



GC . 
~ 

MS 

General 

Chemistry 

Metals 

Quality Assurance Project Plan 
Mound Plant. O.U. 5 
Attachment 4, Section: 6 
Revision 0 
Date: August 1993 
Page 6-2 

Table VI.l. Acceptance Criteria for Quality Control Samples 

and Instrument Calibration 

Matrix Surrogate RPD Initial Calibration LCS/EPA 

spike% spike% duplicate Calibration Verification QC 

recovery recovery samples Linearity Sample 

Within Within <maximum RSD is less + 15% of + 15% of 

calculated calculated RPD than or true value true value . 
control control acceptance equal to or initial or EPA 

limits limits limit 20% response limit 

Within Within <maximum RSD is less + 30% of + 15% of 

calculated calculated RPD than or initial true value 

control control acceptance equal to average RF or EPA 

limits limits limit 30% limit 

Within N/A 0-67 if Correlation + 10% of + 15% of 

calculated <lOx MDL coefficient true value true value 

control 0-20 if > 0.995 or EPA 

limits >lOx MDL limit 

Within N/A 0-67 if Correlation + 10% of + 15% of 

calculated <lOx MDL coefficient true value true value 

control 0-20 if > 0.995 or EPA 

limits >lOx MDL limit 

• 

• 
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Pace maintains service contracts for most major analytical equipment including all chromatography 

instruments, balances. atomic absorption. and inductively coupled plasma instruments. All instruments 

and equipment receive routine preventive maintenance. which is recorded in instrument specific 

maintenance logs. Routine maintenance insures that all equipment is operating under optimum 

conditions, reducing the possibility of instrument malfunction (consequently affecting sample results) . 
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8. SPECIFIC PROCEDURES TO ASSESS PRECISION AND ACCURACY 

The Quality Control Program at PACE Inc. uses precision and accuracy~ to determine the 

acceptability of analytical results. Precision refers to results reproducibility and accuracy measures· the 

degree of difference between observed and true values. One of every 20 analyses performed at PACE 

Inc. is run in duplicate (precision). Also, one of every 20 samples is spiked with a standard to assist • 

in evaluating the accuracy of the method. Once 20 sets of precision and accuracy data have been 

obtained, a quality control chart is prepared. The Shewhart technique is the statistical method used to 

cons~ct the charts. The quality control charts provide a quick visual means for monitoring the daily 

performance of the laboratory. 

A. Accuracy 

The actual test result is compared to the theoretical result of 100% recovery and the percent recovery 

is calculated. The percent recovery must fall within specific control limits for the results to be 

accepted and subsequent data validated. 

B. Precision 

The results of the duplicate analyses are computed and the absolute relative percent difference (RPD) 

is calculated. The RPD must fall within set control limits for the results to be accepted and 

subsequent data validated. A one-sided distribution with zero as a target value is typical, given 

absolute value requirements (CLP). 

C. Warning Limits 

Warning limits represent the 95% confidence interval and are equal to the mean value for the control · 

sample, plus or minus two standard deviations (+/-2S). Exceeding these limits is a warning that the 

analytical system may be approaching an out-of-control situation, and should be inspected for possible 

source of error continuing the analysis. Analysts will inform the QAO of such problems . 
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•• 1. INTRODUCTION 

This Field Sampling Plan (FSP) presents introductory background information concerning the known and 

suspected contaminants present in Operable Unit (OU) 5 soils and the various areas of concern (AOCs) 

in which contamination has been found or is believed to exist. This FSP also discusses the sampling 

objectives, locations, depths, quantities, sample designations, handling and analysis requirements, as well 

as sample collection, equipment and procedures that will be employed to collect field data in the OU5 

AOCs. Each of these topics is addressed in a separate section of this FSP. The plan follows the guidance 

document for conducting Remedial Investigations/Feasibility Studies (RifFS) under the Comprehensive 

Environmental Response, Compensation and Liability Act (CERCLA) (EPA 1988). In addition, 

requirements for other specific details as delineated in the Federal Facilities Agreement (FF A) have been 

incorporated. This FSP and the OU5 Quality Assurance Project Plan (QAPjP) (DOE 1993a) form the 

Sampling and Analysis Plan (SAP) (DOE 1993b) for OU5 South Property at the Mound Plant, as required 

by CERCLA. 

OU5 consists of approximately 220 acres of the 306 acre Mound Plant. OU5 currently includes 11 of the 

17 AOCs listed in the OU9, Site-Wide Work Plan (DOE 1992a). Two of the areas on that list (Areas 5 

and 20) have been incorporated into the OU2 scope (their locations are on the Main Hill). The other four 

AOCs (Building 72 Storage Area, Spoils Disposal Area, Dredge Spoil Drying Beds, and Sludge Drying 

Beds) are currently active areas and investigation at this time would not be beneficial. Consequently, these 

areas are not addressed in this document. The balance . of the OU5 land area (non-AOCs) will be 

investigated under addendums to the OU5, RIIFS Work Plan (DOE 1993c) and this FSP. The specific 

field. sampling requirements (sample quantity, location, existing data, etc.) for each known AOC within 

OU5 is presented in appendix form. The sampling team will also adhere to provisions of the OU5, RIIFS 

Work Plan (DOE 1993c), the OU5 Health and Safety Plan (HSP) (DOE 1993d), the OU5 QAPjP (DOE 

·1993a), and the Mound Plant Standard Operating Procedures (SOPs) as attached to the OU9 QAPjP (DOE 

1993e). 

The initial 11 AOCs are listed in Table 1.1. This table will be updated to include new AOCs as they are 

appended to this FSP. This method will allow a quick check on the number of AOCs currently identified 

and in which appendices the detailed sampling plans and existing data regarding that AOC can be found. 

• The geographical extent of OU5 is shown in Figure 1.1. Introductory descriptive background information 

is presented in the following sections of this FSP with detailed summaries located in the companion 
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Drum Storage 
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Ground Disposal 
Areas- Soil 

Ground Disposal 
Areas-
Construction Spoils 
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Table Ll. Current List or OUS Areas or Concern 

. 
Designation 
Name/Number Description 

Sewage Disposal Building Area Located within Area 3 

- Area 3 

- Area 9 

- Area 8 

- Area 12 

- Area 21 

- Area 22 

- Area 7 

- Area 10 

- Area 13 

- Area J 

Storage and redrumming area 

Former thorium storage and redrumming 
area 

Contaminated soils from Areas 9 and 1 

Contaminated soil from Area 1 and SM 
Building operations 

Old bunker 

Orphan soil 

Soil from SW cave, contaminated 
ventilation exhaust system, and crushed 
empty thorium drums 

Concrete from Unit 4 Dayton operations 

Polonium - contaminated wood 

Dredged material disposal and hillside 
catch basin 
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Figure 1.1. Operable Unit 5, Areas of Concern at Mound Plant 
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document," the OU5, R.IIFS Work Plan (DOE 1993c). This document, along with the OU5 QAPjP (DOE 

1993a), the OU5 HSP (DOE i993d), and the OU5, R.IIFS Work Plan (DOE 1993c), provide the necessary 

guidance for conducting field activities. 

The initial 11 AOCs to be investigated under this FSP (see Table 1.1.) contain varying amounts of 

radioactive contaminants (principally plutonium-238, thorium-232, radium-226, cesium-137, cobalt-60, 

actinium-227, and tritium-3), along with trace concentrations of chemical contaminants, mostly industrial 

solvents and other volatile organic compounds (VOCs) (DOE 1992a, 1993b, 19~c). For some of these 

AOCs (Area 7, Area 8, Area 12 and Area J) more than 100 data points are available from previous 

surveys and sampling efforts. For some of the other AOCs, particularly Area 10, Area 13 and the sewage 

disposal building area (within Area 3), very little data is available from previous surveys and sampling 

activities. No data is available for Area 22. An analysis of the available data, using United States 

Environmental Protection Agency (EPA) guidance (EPA 1989), provides an average concentration of the 

radioactive contaminants for most of these areas, and enables a crude estimate of the lateral and vertical 

distribution of these contaminants in some of the areas. However, the chemical contaminant data is very 

limited and is qualitative in nature (i.e., some soil gas data is available for Area 7, Area 3, and Area J) . 

No conclusions can be drawn regarding the lateral or vertical extent of any chemical contamination that 

may be present in the 11 AOCs because RI quality data (using regulatory agency-approved techniques for 

both sampling and analysis) has not been acquired at this time.· 

According to EPA guidance (EPA 1984), answers to the following questions should be available after the 

existing data has been acquired and analyzed: 

• What are the probable sources of the contamination? 
• ·What are the important transport routes? 
• What is the geographic extent of the contamination? 
• What average concentrations of contaminants exist at different locations? 
• Do localized areas of high concentrations exist? 
• What are the minimum relative levels of detectability? 
• What are the soil characteristics that affecr transport and distribution of the contaminants 

in soil? 

If the answers to these questions are not available, EPA indicates that a conceptual model of the site 

cannot be adequately developed. Consequently, a conceptual site dispersion model for the AOCs cannot 

be adequately developed. In these circumstances, EPA recommends that an exploratory study (pilot or 

phased approach) be accomplished. Specifically, EPA states, "In the cases where there is not enough data 

available for designing the soil sampling study, an exploratory study becomes an essential element of the 
. . 

planning process. Properly designed, the exploratory study is simply phase one of a multi-phase sampling 
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effort." Ther.efor:e, further exploratory activities .are warranted in OU5 to detennine the sampling 
0 0 

locat_ions of subsequent sampling efforts aJ_td to acquire the data needed to prepare revised work plans, 

QAPjPs, field sampling protocols, Data Quality Objectives (DQOs), and a risk assessment. 

-On the basis of existing data, a field sampling strategy has been developed for-each of the initialll AOCs 

in OU5. This strategy employs a review of field screening data for those areas where sufficient data is 

available to support this approach in detennining the appropriate number and location of additional 

sampling points. This strategy also incorporates the use of the phased approach discussed above to acquire 

the additional data needed to fully develop the complete sampling protocols for the AOCs. As described 

in Section 4 of the OU5, RI/FS Work Plan (DOE 1993c), a variety of field screening techniques, 

geophysical surveys, hydrogeologic investigations, soil and sediment sampling and other appropriate field 

sampling methodologies will be employed to obtain the necessary infonnation to complete the RI/FS in 

OU5. In addition, the Mound Plant Soils Screening facility will be used to verify random samples of the 

radiological screening and also to verify the contamination levels of all samples shipped from the facility. 

The sampling objectives, rationale, and historical sampling results data can all be found in the OU5, RI/FS 

Work Plan (DOE 1993c). This FSP provides the essential information for the field sampling crew to: 

locate the area to be sampled; 

identify the exact location of each sample; 

take the sample with appropriate equipment and materials; and, 

package, and ship the samples for analysis. 

There are also guidance and requirements for health and safety concerns, as well as quality assurance and 

quality control (QA/QC) procedures. 

The general CERCLA schedule to conduct the work identified in this FSP is exhibited in Section 6. of 

the OU5, RI/FS Work Plan (DOE 1993c). In addition, a detailed schedule containing each phased activity 

will be supplied for regulator review prior to the field programs being implemented . 
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2. PROJECT ORGANIZATION AND RESPONSffiiLITIES 

Sampling activities will be conducted by experienced personnel who are trained with field sampling 

procedures, protocols, and specified equipment. All personnel will have the required training in health 

and safetY procedures and will be involved in the medical monitoring program as required by the 

Occupational Safety and Health Act (OSHA). 

· Before sampling can commence, the following people and their major responsibilities will be ·assigned: 

Task Manager 

Field Team Leader 

Site Safety Officer 

Sampling Crew 

Quality Assurance 
(QA) Officer 

is primarily responsible for administration and has task oversight 
responsibilities; 

is responsible for the overall operation and safety of the field 
sampling team; 

is primarily -responsible for all safety procedures and operations, 
to insure proper training is documented, and to perform 
surveillances; 

is responsible for perfomiing the on-site tasks necessary to fulfill 
the objectives and following FSP procedures to collect samples; 
and, 

is responsible for insuring documentation is proper to track 
samples and generate sufficient QA/QC field samples per the 
OU5 QAPjP. 

Required training will include site specific procedures outlined in the OU5 HSP (DOE 1993d) and the 

Mound Plant Environmental Restoration (ER) Program SOPs. The QA officer will provide training on 

sample collection, designation, and handling for the sampling crew so that performance of these tasks is 

correct. Surveillance will be performed by the QA officer to insure compliance with the Mound Plant ER 

Program SOPs and the OU5 QAPjP (DOE 1993a). 

All required training will be documented and training records will be kept with the field crews as they 

work in the AOCs and non-AOCs of OU5 . 
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3. SITE BACKGROUND 

3.1. MOUND PLANT DESCRIPTION 

Mound Plant is located at the southern city limits of Miamisburg, Ohio, approximately 10 miles southwest 

_ of Dayton, Ohio (Figure 3.1.). The major topographic feature in the region is.the Great Miami River, 

which flows from north to south just west of the plant. The plant occupies 306 acres on two adjacent 

hills, the Main Hill and the Special Metallurgical/Plutonium Processing (SMIPP) Hill, overlooking an 

abandoned section of the Miami-Erie Canal and the Great.Miami River. 

Mound Plant originated as part of the Manhattan Engineer District to support a technical organization 

chartered in 1943 to determine the chemical and metallurgical properties of polonium. This work was 

performed for the United States Army at several locations in the Dayton, Ohio, area. In 1946, 182 acres 

adjacent to the city of Miamisburg were purchased for the permanent Mound Plant site. Work being 

performed at the Dayton units was moved to this site in 1948. An additional124 acres of adjoining land 

to the south (the "New Property") was later added and remains undeveloped. 

Currently, Mound Plant is an integrated research, development, and production facility that operates in 

support of the United States Department of Energy (DOE) weapons and energy programs. Mound Plant 

manufactures non-nuclear components and tritium-containing components for nuclear weapons and 

assembles small heat sources into Radioisotopic Thermal Generators (RTGs) for the space and defense 

programs. The production of heat sources employed plutonium-238 because of its relatively short half-life 

(87.7 years) and high specific activity. 

The original polonium operations and subsequent plutonium processing have contributed to the radioactive 

contamination of the AOCs addressed by this OU. A more detailed discussion of Mound Plant operations 

.is found in the OU9, Site-Wide Work Plan (DOE 1992a) and OU9, Site Scoping Report Volume 7: Waste 

Management Report (DOE 1993g). 

3.2. OPERABLE UNIT 5 DESCRIPTION 

OU5 is the geographic area of the site which includes and is south and east of the main service road. 

OU5 is broadly defined as the SMIPP Hill, the New Property, and those AOCs not geographically within 

the boundaries of OUl and OU2 . 
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Figure 3.1. Location of Mound Plant, Miamisburg, Ohio 
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Although the original intent of the OU5 desc.ription was to group areas having radioactively contaminated 

soils together, the scope of OU5 responsibilities also requires the determination of the nature and extent 

of chemical contamination (partial Target Compound List (TCL) (VOCs), TCL pesticides/Polychlorinated 

Biphenyls (PCBs), TCL semi-volatile organic compounds (SVOCs), and Target Analyte List (TAL) 

inorganic -compounds) in the OU5 soils,- and determination of the nature.- and extent of groundwater 

contamination if an OU5 AOC is identified as a groundwater contamination source. The initial list of non­

radioactive chemicals of concern (COCs) will be the same as approved for OU9 work. 

Within the OU, a number of AOCs are known to be contaminated with radioactive materials (principally 

plutonium and/or thorium). Other AOCs may have been contaminated by dispersion of material from 

contaminated AOCs through natural processes (wind, surface water, or groundwater transport, erosion, 

plants or animals) or by human actions (excavation, hauling, dumping, etc.). Some areas within OU5 may 

be uncontaminated. Since no verification has been done on these latter two area types, investigations will 

provide for those determinations. 

3.3. CONTAMINANTS AND TRANSPORT PATHWAYS 

A tabulated, preliminary listing of contaminants in the 11 AOCs can be found in the OU5, RifFS Work 

Plan (DOE 1993c). Each AOC is addressed in detail in the appendices to this FSP. Summaries of all 

existing contaminant data, surveys and past activities in these areas are delineated in the OU5, RifFS Work 

Plan (DOE 1993c). Introductory information of concern to the sampling crews is presented in the 

appropriate FSP appendix for each AOC. 

The possible transport pathways for these contaminants was investigated in the Preinvestigation Evaluation 

of Remedial Action Technologies (PERAT) (DOE 1991). The described conceptual site model is found 

here as Figure 3.2. (as updated from the OU9, Site-Wide Work :Plan). Additional discussions of this 

conceptual site model can be found in the OU5, RifFS Work Plan (1993c). The main pathway of concern 

in OU5 is soils. Surface water and sediments will also be investigated: Groundwater, if encountered 

during these other sampling activities, will be sampled. If contamination is found, its nature and extent 

will then be determined in the groundwater. 

3.4. DATA GAPS TO BE ADD~SED BY SAMPLING 

The OU5 RifFS Work Plan (DOE 1993c) provides a summary of existing data from each of the AOCs 

and discusses what additional sampling or surveys are required to generate the data necessary to complete 

the OU5 objectives. In general, contaminant extent, type, and concentrations (sources) are not currently 
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known. The FSP appendices will specify the quan~ity of data needed to fulfill the . requirements of 

assessing the contaminant extent and calculations of impacts for risk assessment input for the initial AOCs. . . . 

The non-AOCs and the seep/surface water/sediment investigations are described in Section 4 of this FSP . 
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4. SA:MPLING OBJECTIVES, LOCATIONS, AND FREQUENCIES 

The RIIFS objectives, as described in the OU5, RIIFS Work Plan (DOE 1993c), are to generate enough 

information to answer three basic questions:. 

1) Are the identified AOCs in OU5 contaminated? 

2) Are any non-AOC areas contaminated? 

3) What remedial action will be taken if any OU5 area is contaminated? 

The data needs were specified in the OU5, RIIFS Work Plan (DOE 1993c) based on a review of existing 

site history and other information. To generate the missing data, this FSP provides the specifics on where, 

how many and what to sample. A multi-round phased approach will be used so that DQOs can be refined 

during the RIIFS process. This plan separates the soil media into two cases (existing AOCs and non-AOC 

areas) and discusses a third case, which· incorporates other media (surface water, sediments and 

groundwater). The air media will be addressed by the O,U9, Site-Wide Work Plan (DOE 1992a). 

A three phase approach is anticipated for each of the listed cases. The first phase will be a 

Reconnaissance Sampling (Phase 1) activity to locate areas where intensive investigations are warranted . 

Phase 2 will consist of RI quality data gathering from prudently selected locations within the areas found 

by Phase 1 screening. If screening techniques (Phase 1 activities) fail to delineate AOCs, Phase 2 

sampling will still be required to verify with RI quality data contamination concentrations exist below 

levels of concern. Phase 3 sampling (additional RI quality activities) will be required if Phase 2 data is 

insufficient to fully characterize the nature and extent of the AOC areas. Non-AOCs requiring Phase 3 

sampling activities will be re-defmed as AOCs. Characterization entails defming the nature and extent 

of any contamination found, as well as localized physical site parameters. 

Phase 2 and Phase 3 plans will be added to this FSP after review of the Phase 1 surveys iS complete. The 

Phase 2 and 3 plans will be added to the appendix for an existing AOC, where appropriate, or a new 

appendix will be created if the investigation will be in a newly located area. 

4.1. EXISTING AREAS OF CONCERN 

The existing AOCs have been delineated by historical information and/or past sampling at the site. In the 

cases where past sampling has been completed, screening-level activities or laboratory analysis were 

• generally used without .strict adherence to RI quality standards. 
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Each AOC is addressed .in an appendix to this FSP. ~available history and sampling_ data have been 

reviewed. In most AOCs, there is an insufficient amount of data to fully defme the limits of 

contamination. In these cases, additional Phase 1 screening (Reconnaissance Sampling) will be performed 

to fully defme the initial boundaries so that Phase 2 sampling (RI quality) can be planned. 

Area 7 has the most historical data but not enough to fully characterize all portions of this AOC. There 

is enough data, however, to prepare a Phase 2 sampling scheme. Limited Phase 1 activities are planned 

to further investigate three adjacent areas. All other existing AOCs will follow the Phase 1, Phase 2 and 

possibly Phase 3 sequence as described below for non-AOC Areas. (Any minor exceptions are noted 

within the appendix for that specific AOC.) 

Grid patterns within AOCs, and extending past the currently assumed boundary 25 feet, will be on a 25 

foot by 25 foot pattern. This ·Will give adequate coverage for both the gamma surveys and the soil gas 

surveys. Engineering judgement and manuf~cturers' recommendations will be used to determine the count 

times at each grid intersection (gamma survey), as well as the length of time for and specified distances 

between collector placements (soil gas surveys). 

Geophysical surveys, to be done in all landfill-type AOCs (Area J, Area 7, Area 10 and. Area 13), will 

be conducted on 20 foot by 20 foot grid· patterns. This will allow coverage to identify subsurface 

anomalies that could be contaminant sources, locate the edges of the fill materials, and locate areas where 

intrusive sampling would be difficult. 

4.2. NON-AOC AREAS 

The balance of the OU5 land area (all Mound Plant property within OU5 boundaries not delineated as an 

existing AOC) will be screened using Phase 1 methods in an attempt to locate areas of possible 

contamination. If contamination is found, these areas will be further investigated with Phase 2 sampling 

and possibly Phase 3 activities, if required. Phase 1 activities entail the use of soil gas and gamma 

surveys. The soil gas survey will give an indication of chemical contamination (especially VOCs and 

SVOCs) located in the survey area. The gamma survey will indicate the presence of surface and/or near­

surface radiological contamination from the low energy gamma emissions associated with the alpha decay 

of certain radioisotopes (principally plutonium and thorium). In areas where surface features or newly 

found historical data indicate burial of debris, geophysical techniques will be used to locate subsurface 

targets. This will provide location data on possible contaminant sources, the interface of backfill material 

and natural material. or bedrock, ·and possible areas where intrusive sampling should be· avoided. 
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The non-AOC areas are segregated into two parts: land mass on the original Mound Plant property, and 

the land mass of the New Property. Most activities at the plant, including ,the disposal and spilling of 

materials, occurred in the original property area. In the non-AOC region, a grid system will be used with 

a spacing of 100 feet for the Phase 1 sampling. This was selected because the smallest existing AOC 

(Area 13) is approximately 100 feet by 100 feet in surface dimensions. If the actual area to be found is 

conservatively assumed to be circular, a 100 foot by 100 foot grid would produce a 90 percent probability 

of identifying contaminated locations (EPA 1987a). 

In the New Property area, contamination is much less likely. If found, it may follow a similar pattern as 

the existing Area 1, which is very large. For Area 1 investigations, a grid pattern of 200 feet by 200 feet 

will be used. This will provide better than a 95% probability of fmding a target area of about 40,000 

square feet (EPA 1987a) which is about the average size of the existing AOCs. 

The grids will be aligned with lines running north-south based on True North. Each node, where the 

north-south lines intersect the east-west lines, will be a sample location. In the event that a node is located 

within an existing AOC, at a building, or other media site that will be sampled under another scheme, no 

sample will be taken. In either of the non-AOC areas, if locations are found that show soil staining or 

vegetation distress, these will be included as additional sampling nodes. 

4.3. OTHER MEDIA 

For sampling other media (surface water, sediments, and groundwater), OU5 will use the information that 

generated from OU9, Site-Wide initial assessment activities. These OU9 sampling activities will address: 

the plant drainage ditch; 

the ephemeral stream (in the New Property); 

known seeps; and, 

groundwater. 

If contamination is found in the drainage ditch, stream or other sediment area assessed through the OU9, 

· Site-Wide Work Plan in the South Property, the responsibility for preparation of the plans to investigate 

that area to determine the nature and extent of the contamination will fall under OU5. When this activity 

is warranted, an. amendment to this FSP will be created as an appendix. All such amendments will go 

through the approval process prior to initiating field activities . 
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The same sequence of events will be. followed for the known seeps located within OU5. lf contamination 

is found, responsibility for the subsequent investigations will ~all under OU5. 

During the wet season, nonnally between March and May, a survey will be conducted to map all surface 

water, drainage, and seeps locations within the boundaries of OU5. If any are found that have not been 

assessed by OU9, they will be done at that time by OU9. Subsequent investigations of areas with 

contamination will be performed by OU5. 

If during any investigation activities in OU5 groundwater is encountered, it will be sampled for the 

chemicals listed in the groundwater and seeps sections of the Sample Parameter list [OU5, RifFS Work 

Plan (DOE 1993c)]. In the event no contamination is found, the locations will be published and OU9 will 

install a well, if needed in that area. In the case where groundwater contamination is found, OU5 will 

be responsible for determining the nature and extent, as well as, the source of the contamination. This 

activity could involve well installation, based on lithology and contaminant profile (soils and groundwater), 

piezometer usage, geophysical investigations and other techniques. A plan will be prepared and amended 

to this FSP (after the approval process), as an appendix, if this condition is encountered. 
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5. SAMPLE DESIGNATION 

Each appendix, with the location and quantity of samples ·specifically listed, has also indicated the sample 

identification designations. These designations use the format as outlined in the OU9 QAPjP (DOE 

1993e) and as further described in the OU5 QAPjP (DOE 1993a). This format is summarized in Table 

V.l. 
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Table V.l. Operable Unit 5 Sample Identification Plan 

Sample Identifier: MNDXX-YYYY-ZZZZ 

Explanation of Sample Identifier 

MND Mound Plant 

XX Sample Area Identifier as assigned by EG&G Mound 
(none have been assigned to date) 

• yyyy Sample Location Number .. 

zzz:z Sample Type and Sample Round or Depth 

• The first "Z" is the sample type (investigative or quality control) as indicated below 

ozzz Field Sample 

lZZZ· Sample Duplicate 

2ZZZ Trip Blank 

3ZZZ Sample Blank/ Ambient Blank 

4ZZZ Equipment Blank 

6ZZZ Bottle Lot Blank 

Field QA samples will be assigned a sample location number and sample round of the last sample 
of the associated sampling group. 

The second "Z" identifies the sample matrix as indicated below 

zozz Soil 

ZlZZ Sediment 

Z2ZZ Water 

The last two "Z" locations are utilized to identify sampling round or sampling depth 
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6. SAMPLING EQUIPMENT AND PROCEDURES 

The specific equipment and procedures for each AOC are delineated in the appendix that gives 

introductory information about that AOC. All field activities required to meet the objectives of the OU5, 

. RIIFS _Work Plan (DOE 1993c) will be accomplished using theER Program SO~s ~attached to the. OU9 

QAPjP (DOE 1993e). Should additional SOPs be needed, they will be attached to the OU5 QAPjP (DOE 

1993a) [or OU9 QAPjP (DOE 1993e)] to insure activities are consistently performed between tasks. H 

a new technique is needed, or use of equipment not covered by the ER Program SOPs is specified in this 

FSP, a SOP will be generated and approved [for addition to the OU5 QAPjP (DOE 1993a)] prior to its 

use in the field. 

Decontamination of the sampling equipment is also governed by the SOPs. All sampling spoils, 

designated as Investigation Derived Materials (IDM) and decontamination fluids will be containerized and 

stored on-site until a determination can be made as to the proper technique for treatment and/or disposal. 

The use of sampling methods will be consistent with those in 40 CFR 261, Appendix m. Another list 

of recommended methods to be used can be found in A Compendium of Superfund Field Operations 

Methods (EPA 1987b). The specific method and equipment choices are determined prior to the sampling 

activity and are listed in the appendix for the AOCs, if different than that in the SOPs or designated in 

the OU5, RI/FS Work Plan (DOE 1993c). 

Decontamination liquids, drilling spoils, and contaminated personal protective equipment will be 

containerized and stored at Mound Plant. The sampling and analysis of these waste streams is not part 

of this FSP. 

Quality control procedures for all field work, including the use of the screening apparatus (Phase 1 

sampling) are delineated in the OU5 QAPjP (DOE 1993a). Prior to shipping any samples off-site a 

representative portion will be analy~ at the Mound Plant Soil Screening Facility. This will ensure the 

level of radiological contamination is low enough to_ ship to the laboratory and to adhere to DOE and 

United States Department of Transportation (DOT) regulations . 
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7. SAMPLE ~NDLING AND ANALYSIS 

The handling of a sample after its collection and prior to its analysis is an important aspect of any 

sampling effort. The procedures followed during this phase of sampling may be critical in determining 

the qualitY of the analysis subsequently obtained and must be carefully specified in the sampling plan. 

The sample must first be containerized using properly selected and cleaned containers. The sample may 

require flltration and preservation prior to shipping. These requirements are summarized in Tables Vll.l. 

and VII.2. and elaborated on in the OU5 QAPjP (DOE 1993a). The containers must be packaged for 

shipping and transported to the laboratory; special procedures may be required, depending . on the 

hazardous-nature of the sample. Proper chain of custody controls must be followed during collection and 

shipment of the sample. Special quality assurance procedures are also required during sample collection 

and shipment. Each of these aspects of sample handling are discussed in the following chapter. Prior to 

any sample leaving Mound Plant, the Soils Screening Facility will be used to verify the level of 

radiological contamination. 

7.1. SAMPLE CONTAINERS AND TRANSFER 

Improper sample handling or choice of containers may cause problems including loss of volatiles or 

changes within the sample. Improper choice of containers may cause the container to react with th~ 

sample creating analytical errors or the destruction of the container and loss of the sample. Containers 

may contribute contaminants to samples through leaching or surface desorption from container walls or 

deplete concentrations of sample constituents through adsorption. Improper transfer of the sample to the 

container may also result in loss of volatile constituents or other changes in quality. 

This sampling plan specifies the type of sample containers to be used to collect samples, as well as the 

procedures to ensure that sample containers are free of contaminants prior to use and the method of 

transferring the sample to the container. Some of these specifics are addressed in the OU5 QAPjP (DOE 

1993a). 

7.1.1. Container Types 

The most important factors to consider when choosing containers for hazardous material samples are 

compatibility of the container with the sample, resistance to breakage, and required sample volume. 

Containers· must not melt, leach, rupture, or leak as a result of chemical reactions with the constituents 

• of a sample. Thus, it is important to have some idea of the composition of the sample before the 

containers are chosen. 

Mound Plant, ER Program 
Revision 1 

OU5, RIIFS Field Sampling Plan 
August 1993 

Sampling Handling and Analysis 
Page 7-1 



Parameter 

Volatile Organic 
Compounds 

Semivolatile Organic 
Compounds 

Pesticides/PCBs 

Metals or Lanthanides 

Cyanide 

Nitrate-Nitrite 

Fluoride. 

Sulfate Chloride 

Total Nitrogen 
Total Phosphorus 

Total Organic Carbon 

Total Dissolved Solids 

Table VD.l. Sample Containers, Volumes, Preservation, and Holding Times: 

Analytical Method 

CLPSOW 
Modification D 

CLPSOW 
Modification D 

CLPSOW 

CLPSOW 
Modification A or C 

CLP SOW 

E53.2 

E340.2 

E375.2 or E375.4 
E325.1 

E351.3 
E365.1 

E415.1/E415.2 

E160.1 

Groundwater/Surface Water Samples 
(page 1 of 2) 

Contain e..- Minimum Volume 

Glass vial with Teflon-lined Two 40 mL vials 
septum (No headspace) 

Amber glass bottle with · Two 1000 mL 
Teflon-lined lid bottles 

Amber glass bottle with Two 1000 mL 
Teflon-lined lid bottles 

Polyethylene bottle H)OO niL 

Polyethylene bottle 500mL 

Polyethylene bottle 500mL 

Polyethylene bottle 500mL 

Polyethylene bottle 500mL 

Polyethylene bottle 100 mL 

Amber glass bottle with 250mL 
Teflon-lined lid 

Polyethylene bottle · 1000 mL 

., 

Preservation 

HCL to pH <2 Cool 4°C 

Cooi4°C 

Cooi4°C 

HN03 to pH <2, Cool 4°C 

NaOH to pH >12 Cool 
4°C 

H2S04 to pH <2 Cool 4°C 

Cool 4°C 

Cool 4°C 

H2SO to pH <2, Cool 4°C 

H2S04 or HCL to pH <2, 
Cool 4°C 

Cooi4°C 

Holding Timeb 

14 days 

7 days 
extraction/40 
days analysis• . 

7 days 
extraction/40 
days analysis• 

6 .months, 28 
days (Mercury) 

14 days 

28 days 

28 days 

28 days 

28 days . 

28 days 

7 days 



•• 
Parameters 

Total Suspended Solids 

Explosives 

Radionuclides 
Gamma Spectrometry 
Plutonium Isotopes 
Thorium Isotopes 
Radium-226 
Americium-241 
Uranium Isotopes 
Strontium-90 

Tritium 

Table Vll.l. Sample Containers, Volumes, Preservation, and Holding Times: 

Analytical Method 

E160.2 

sw 8330 

E901.1 
E907.0 
E907.0 
E903.1 
E907.0 
E907.0 
E905.0 

E906.0 

Groundwater/Surface Water Samples 
(page 2 of 2) 

Containe..- Minimum Volume 

Polyethylene bottle 1000 mL 

Amber glass bottle with 1 liter 
Teflon-line lid 

Plastic cubetainer 2x4 liter 

Glass bottle 250mL 

Preservation 

Cooi4°C 

Cooi4°C 

HN03 to pH <2 (15 mL 
I N HN03 per liter) 

Cooi4°C 

• 
Holding Timeb 

7 days 

7 days extraction/ 
30 days analysis" 

Not applicable 

6 months 

Note: Holding times for CLP analyses are based on "Laboratory Data Validation Functional Guidelines for Evaluating Organics Analyses," EPA, 
February 1, 1988 and "Laboratory Data Validation Functional Guidelines for Evaluating lnorganics Analyses," EPA, July 1, 1988. 
"Sample containers will be certified cleaned by the manufacturer according to EPA standards. 
bFrom date of collection. 
"From date of extraction. 

PCB = polychlorinated biphenyls 
CLP = Contract Laboratory Program 
SOW = Statement of Work 
HN03 = Hydrochloric Acid 



Parameters 

Volatile Organic 
Compounds 

Semivolatile Organic 
Compounds 

Pesticides/PCBs 

Metals or Lanthanides 

Cyanide 

Fluoride 

Nitr.ate-Nitrite, 
Chloride 
Sulfate 

Cation Exchange 
Cap!lcity 

Grain Size Distribution 
Specific Gravity 
Hydraulic Conductivity 
Relative Density 
Maximum Density 
Moisture Content 

Table Vll.2. Sample Containers, Volumes, Preservation, and Holding Times: 

Analytical Method 

CLPSOW 
Modification D 

CLPSOW 
Modification D 

CLPSOW 

CLP SOW 
Modification A or C 

CLPSOW 

E340.2 

E353.2 
SW9250 
E375.2 or E375.4 

SW9081 

ASTM D422-63 
ASTM D854-83 
ASTM D2434-68 
ASTM D4254-83 
ASTM D4253-83 
ASTM D2974-87 

SoiVSedlment Samples 
(page 1 of 2) 

Contain e..- Minimum 
Volume/Weight 

Glass vial with Teflon- 120 rnL (no headspace) 
lined septum 
(no headspace) 

Amber glass jar with 100 grams 
Teflon-lined lid 

Amber glass jar with 100 grams 
Teflon-lined lid 

Wide-mouth 1000 rnL 
polyethylene bottle 

Wide-mouth 100 grams 
polyethylene bottle 

Wide-mouth 50 grams 
polyethylene bottle 

Wide-mouth 100 grams 
polythylene bottle · 

Wide-mouth 100 grams 
polythylene bottle 

I gallon wide-mouth 5 lbs 
plastic jar 

• 

Preservation 

Cooi4°C 

Cooi4°C 

Cooi4°C 

HN03 to pH <2, Cool 
4°C 

Cool4°C 

Cool4°C 

Cooi4°C 

Cooi4°C 

None 

Holding Tlmeb 

14 days 

14 days extraction/ 
40 days analysis• 

14 days extraction/ 
40 days analysis• 

6 months, 28 days 
(Mercury) 

14 days 

28 days 
. 

28 days 

Not Applicable 

Not Applicable 



• 
Parameters 

Organic Content 

Explosives 

Radionuclides 
Gamma Spectometry 
Plutonium Isotopes 
Thorium Isotopes 
Uranium Isotopes 
Strontium-90 

Tritium 

• 
Table VD.2. Sample Containers, Volumes, Preservation, and Holding Times: 

Analytical Method 

ASTM D-2974-87 

SW8330 

E901.1 
E907.0 
E907.0 
E907.0 
E905.0 

E906.0 

SoWSedlment Samples 
(page 2 of 2) 

Contalne..- Minimum 
Volume/Weight 

Wide-mouth ethylene 500 grams 
bottle 

125-mL wide-mouth 100 grams 
amber glass jar with 
Teflon-lined lid 

Wide-mouth nalgene 750 grams 
bottle 

Glass bottle 750 grams 

Preservation 

Airtight Cool 4°C 

Cool 4°C 

None 

Cool4°C 

• 
Holding Tlmeb 

7 days 

7 days extraction/30 days 
analysis• 

Not Applicable 

6 months 

Note: Holding times for CLP analyses are based on "Laboratory Data Validation Functional Guidelines for Evaluating Organics Analyses," EPA, 
February l, 1988 and "Laboratory Data Validation Functional Guidelines for Evaluating Inorganics Analyses," EPA, July 1, 1988. 
•sample containers will be certified cleaned by the manufacturer according to EPA standards. 
bFrom date of collection. 
"From date of extraction. 

PCB = polychlorinated biphenyls 
CLP = Contract Laboratory Program 
SOW = Statement of Work 
NaOH = Sodium Hydroxide 
HN03 =Nitric Acid 
H2S04 = Sulfuric Acid 
HCL = Hydrochloric Acid 

• 

• 



• 
The containers to be used for t1re OU5 RIIFS activities are shown in Table Vll.l.and Vll.2. and are listed 

. in the OU5 QAPjP (DOE 1993a). 

7.1.2. Sample Transfer 

The procedures used to transfer the sample from the collection device to the sample container will 

minimize any potential impact on the sample quality. Sample transfer is most important when dealing · 

with aqueous samples such as those obtained in groundwater monitoring. 

Aqueous samples will be transferred from the sampling equipment directly into the container that has been 

specifically prepared for that analysis. Samples will not be composited in a common container in the field 

and then split in the laboratory, or poured first into a wide mouth container and then transferred into 

smaller containers because losses of organic material onto the walls of the container or aeration may occur. 

Aqueous samples collected for analysis of volatiles constituents will be transferred from the sample 

collection device to the sample container directly, with a minimum amount of turbulence. This procedure 

minimizes the loss of constituents through agitation/volatilization. Total organic halogens (TO X) and total 

organic carbon (TOC) samples are handled and analyzed as materials containing volatile organics. To 

minimize the possibility of volatilization, no headspace will exist in containers holding samples which will 

be analyzed for organics. Field logs and laboratory analysis reports will note the headspace in the sample 

container(s) at the time of receipt by the laboratory, as well as at the time the sample was first transferred 

to the sample container. 

7.2. PRESERVATION OF SAMPLES 

For best results, samples will be analyzed immediately after collection. Hazardous substances (non­

radiological) are such complex mixtures that it is difficult to predict the physical, biological, and chemical 

changes that occur in the samples over time. The pH may change significantly in a matter of minutes; 

sulfides and cyanides may be oxidized or evolve as gases; and hexavalent chromium may slowly be 

reduced to the trivalent state. Certain positively charged ions may be partly lost as a result of adsorption 

to the walls of the sample containers. Micro-organisms may metabolize certain constituents or volatile 

compounds may be rapidly lost. Potential changes in low concentration water samples may be slowed 

down or prevented by re~geration at four to six degrees Celsius, and/or by the addition of preservatives. 

Methods for sample preservation usually apply to one or two components or properties and may adversely 

• 

• 

• 

impact the analysis for other constituents. Refrigeration may deter the evolution of volatile components • 

and acid gases such as hydrogen sulfides and hydrogen cyanides, but it may also cause some salts to 
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precipitate at the lower temperature. On wanning to .room temperature for analysis, the precipitates may 
. . 

not ~dissolve making it difficult to determine the actual concentrations of dissolved sample constituents. 

Preservatives may retard bio-chemical changes; other additives may convert some constituents to stable 

hydroxides, salts, or compounds. However, preservatives may cause some compounds to be converted 

to other forms (such as the products of nitration and oxidation of organic components). The results. of 

subsequent analyses may not reflect the original identity of the components. 

The preservation techniques required by the OU5 QAPjP (DOE 1993a) are also found in Tables VII.l. 

and VII.2. for these FSP activities. 

7.3. PACKING AND SIDPPING 

Samples collected at any OU5 site will have to be transported for analysis. Where applicable, DOT 

regulations governing the shipment of hazardous materials will be followed. These regulations ( 40 Code 

of Federal Regulations (CFR) parts 171 through 179) describe proper marking, labeling, packaging, and 

shipment of hazardous materials, substances, and wastes. In particular, Part 172.402(h) of 49 CFR is 

intended to cover shipment of samples of unknown materials destined for laboratory analysis. 

Radiological contaminated samples are also governed by shipping regulations (DOT and 10 CFR) . 

The selection of proper handling procedures requires classification of the sample. The sample must be 

classified as to whether it contains a low, medium, or high concentration of hazardous substances. A low­

concentration sample is one that contains Jess than 10 ppm of any one contaminant; most background 

samples fall into this category. A medium-concentration sample contains at least 10 ppm but less than 

150,000 ppm of any one contaminant. A high-concentration sample has at least one contaminant at a level 

greater than 150,000 ppm (15 percent); this group includes most samples from drums and tanks. No high­

concentration samples are expected to be found within the OU5 AOC. 

7.4. DOCUMENTATION AND CHAIN-OF-CUSTODY PROCEDURES 

All information pertinent to field activities including sampling must be recorded in various forms: 

logbooks, sample tags, photographs, etc. Proper documentation and document control are crucial to 

enforcement actions and preparation of Records of Decision (ROD) for the RI/FS process. Therefore, each 

field crew will keep detailed records of inspections, investigations, and photographs taken (EG&G 

photographer may have to be used) and thoroughly review all notes before leaving the site . 
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The purpose of document control is to assure that all documents for a spe~ific project are accounted for 

when the project is completed. Accountable documents include items such as logbooks, field data records, 

correspondence, sample tags, graphs, chain-of-Custody records, analytical records, and photos. Each 

document will bear a serial number and will be listed, with the number, in a project document inventory 

assembled at the project's completion. Waterproof ink must be used in recording all data in documents 

bearing serial numbers. 

A documentation coordinator (or QAJQC officer) numbers all logbooks, sample tags, graphs, chain-of­

custody records, etc. The coordinator records in a logbook the transfer of other logbooks and other 

serialized items to individuals who have been designated to perform specific tasks on the project. All 

project logbooks are to be turned over to the coordinator at the completion of each work period, and to 

a central file at the completion of the field activity. 

7.4.1. Fieid Logbook . 

All information pertinent to a field activity will be entered in a bound book with consecutively numbered 

pages. The information entered into the logbook depends upon the type of investigation being conducted 

and is proceduralized in the SOPs. Field logbook entries will include the names of field personnel, dates 

and times of entries, weather conditions, and all specific information relating to the field activity being 

performed. Because sampling situations vary widely, notes will be as descriptive and inclusive as 

possible. Entries should be complete enough to allow for reconstruction of the sampling situation from 

the recorded information. H anyone other than the person to whom the logbook was assigned makes an 

entry, he/she must date and sign it. In addition, one QA surveillance will be performed for each field 

activity. 

Observations or measurements taken where contamination of the field logbook may occur. should be 

recorded in a separate bound and numbered notebook and later transferred to the project logbook. The 

originals are retained and the delayed entries are labeled as such. This procedure insures that the project 

logbook is not contaminated by contact- in operational areas. 

7 .4.2. Chain-of-Custody Procedures 

DOE must be able to provide the chain-of-custody for any samples which form the basis of analytical test 

results. Written procedures are available (as SOPs) and followed whenever RIIFS samples are collected, 

transferred, stored, analyzed, or destroyed. The primary objective of these procedures is to create an 

accurate written record which can be used to trace the possession and handling of the sample from the 
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moment of its collection through analysis anc,i its introduction as evidence in the RI report. Additional 

guidance on these procedures is delineated in the OU5 QAPjP (DOE 1993a). 

The number of people involved in collecting and handling samples should be kept to a minimum. Field 

records wiil be completed at the time the sample is collected and will be signed or initialed, including the 

date and time, by the sample collector(s). · 

One member of the sampling team will be appointed field custodian. Samples are turned over to the field 

custodian by the team members who collect the samples. The field custodian documents each transaction 

and the sample remains in his/her custody until it is shipped to the laboratory. 

Each sample is identified by affixing a pressure-sensitive, gummed label, or standardized tag, on the 

conta!ner(s). The minimum information recorded on the label or tag will include the following: 

name of collector; 
date and time of collection; 
place of collection; and, 
sample number . 

If a label is not available, the same information will be recorded on the sample container legibly and wi$ 

waterproof ink. The sample container will then be placed in a transportation case, along with the chain-of­

custody record, pertinent field records, and analysis request form as needed. The transportation case must 

be sealed or locked. A custody seal will be placed on each sample container where it will be broken if 

the container is opened. A similar seal is also placed on the shipping case. Examples of these seals, tags, 

and forms can be found in the OU5 QAPjP (DOE 1993a) . 
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• 8. HEALTH AND SAFETY 

All activities occurring for the OU5 RIIFS investigations are governed by the OU5, RifFS Work Plan 

(DOE 1993c). An additional control document is the OU5 HSP (DOE 1993d). This companion document 

to the FSP must be with the field crews whenever there are ongoing activities in OU5. 

This HSP (DOE 1993d) inCludes a description of the required personnel protection equipment, a 

description of site access control, a review of any delineation of work areas (as specified in the appendices 

for each AOC), and personnel and equipment decontamination procedures. Along with the descriptions, 

the action level to stop work and/or increase the level of protection are listed in the OU5 HSP (DOE 

1993d). 

Included in the HSP (DOE 1993d) is a description of the levels of protection to be worn by the sampling 

crew, a description of the known hazards with an evaluation of the risks associated with OU5 sampling, 

a list of the key personnel and alternates, site emergency procedures, and additional information as 

required and suggested by the National Institute for Occupational Safety and Health (NIOSH), OSHA, and 

DOE. 
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Background 

Area 10 

APPENDIX 1 
SITE SPECIFIC FIELD SAMPLING PLAN 

AREA 10 • CONCRETE FROM UNIT 4 DAYTON OPERATIONS 
PARTIAL AREA 11 • CONTAMINATION FROM RECOVERABLE 

PLUTONIUM WASTE STORAGE DRUMS 
AREA 12 ·CONTAMINATED SOIL FROM AREAl 

AND SM BUILDING· OPERATIONS 

Area 10 is located in the east-central portion of Mound Plant on the western slope of the SMIPP Hill 

(Figure 1.1.). Covering an area that has been estimated to be 100 feet by 150 feet (15,000 ff), this site 

lies west of Building 33 and just north of Area 12. Accessibility to Area 10 is limited by the presence 

of heavy vegetation and the severity of the hillslope. Historically, the area has served as a disposal site 

for material generated from the demolition of the old Unit IV Dayton Operations dating back to 1950. 

Approximately six large pieces of concrete (3 feet by 4 feet in size) resulting from the demolition of the 

polonium processing facility at the former Unit IV currently lay in the brush in Area 10. Although the 

six concrete blocks were originally contaminated with polonium-210, this contaminant is no longer present 

due to its short half-life (138.4 days). In addition to the concrete waste, one hundred and sixty truckloads 

of demolition debris were brought to Mound from Dayton Unit IV (Halbach 1950) and 100 truckloads 

were brought from Dayton Unit m. It is not known how much of this was stored in Warehouse 10 or 

dumped in Area 10. The actual size of the area that has been affected by debris disposal, however, is 

unknown. Reportedly, more concrete debris is contained in the woods to the north of Area 10 and an 

extensive search for debris over the hillside has not been undertaken. According to the OU9, Site Scoping 

Report: Volume 5, (DOE 1993d) it is estimated that Area 10 has had from 0 to 10 feet of fill material 

added to the topographic surface that existed in 1946. 

One surface soil sample rro·m Area lO (sample 0604) was collected during the Mound Site Survey Project 

(Stought, et al. 1988). Subsequent analysis of the sample identified an elevated plutonium-238 level of 
' . 

11.8 pCilg. This soil sample was not analyzed for chemical contaminants and it is not known where the 

sample was acquired in relation to the concrete blocks. 

Because of its location on the slope of the SMIPP Hill, Area 10 is in a position to receive surface water 

runoff from adjacent topographically upgradient areas such as Area 12. Soils in Area 12 are known to 

contain elevated concentrations of plutonium-238 and thorium-232. Since there are no known 
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contaminants associated with the concrete blocks in Area 10, it is suspected that the plutonium-238 . . 

detected in the surface soil sample collected during the Mound Site Survey Project (Stought, et al. 1988) 

is a result of deposition from surface water runoff from sites like Area 12. 

Area 12 

Area 12 is situated on the western slope of the SMIPP Hill and adjoins Area 10 to the north (Figure 1.1.). 

It also lies on the northern side -of the former location of the radioactive waste line trench. According to 

various reports, the size of Area 12 may range from 19,000 ff to 30,000 ff· 

As in Area 10, Area 12 also has a history of being a depository for waste material and is, therefore, 

identified as a potential site of contaminated soils. Beginning in the 1950s, more than 100,000 yd3 of 

construction spoils were placed in this area. In 1965, soil contaminated with thorium-232 was transferred 

to Area 12 from Area 1, when the latter was scraped to remove the surface contamination. Also in 1965, 

soil contaminated with thorium-232 and plutonium-238 from the SM Building was deposited over Area 

12 (DOE 1992a). Local sources of contamination are also known or suspected in several sites surrounding 

Area 12. Soil overburden containing low-level thorium contamination was disposed in a site just to the 

south of Area 12 (now called Rader's Hill) when the Waste Transfer System (WTS) pipeline was removed 

by the Decontamination and Decommissioning (D&D) program. 

Based on reports by DOE (1986) and Stought, et al. (1988), the known radioactive contaminants at Area 

12 are mainly plutonium-238 (0.01 to 1,000 pCi/g), thorium (2 to 1,000 pCi/g), and cobalt-60 (1 to 2 

pCi/g). Results of the environmental sampling performed as part of the Mound Site Survey project 

(Stought, et al. 1988) indicates that the soils of Area 12 are generally contaminated north of the Area 19 

waste lines. Both plutonium and thorium contamination was found in that study to a depth of 15 feet. 

During the 1982 to 1985 Radiological Site Survey (DOE 1993b), maximum plutonium-238 and thorium 

concentrations were found to be 313 pCi/g and 189.9 pCi/g, respectively. For core and surface sample 

locations, see the. Plates contained in the Appendix A of the OU5, RYFS Work Plan (DOE 1993c). These 

concentrations were detected in a sample collected from core location 0131 at a depth of 54 inches. In 

situ gamma spectroscopy for thorium-232 was performed at two core locations (0145 and 0291). The 

maximum thorium-232 concentration measured using this technique was 22 pCi/g. This concentration was 

detected in the samples collected from location 0145 at depths of 24 and 36 inches. Most core locations 

were sampled to a total depth of 132 to 180 inches; however, the maximum sampling depth to bedrock 

in this area is 120 to 234 inches. No information is available on the presence of possible chemical 

contaminants or Resource Conservation and Recovery Act (RCRA) hazardous constituents in Area 12. 

Mound Plant, ER Program 
Revision 1 

OU5, RIIFS Field Sampling Plan 
August 1993 

Appendix 1 
Page 1-3 



Area 11 

Only that portion of Area 11 which is locateci west of and includes the plant roadway will be assessed by 

OU5. The remaining section of this Area (east of the roadway) will continue to be addressed by the D&D 

· Program. 

Area 11 is located on the SMJPP Hill, just west of the SM Building (Figure 1.1.). From the early 1960s 

to 1965, this area was used for the storage of plutonium-contaminated equipment and waste packages from 

the SM Building. Some of the drums of recoverable plutonium wastes were found to be leaking in 1964 

and were moved to the open field south of the SM Building for overpacking. This D&D site will be 

evaluated by OU5 for the land area which lies west of the plant road. Past sampling [e.g., Mound Site 

Survey Project Report and the D&D Program (1989)], show significant levels of plutonium-238 and at 

least one sample above 5 pCi/g of thorium. Maximum concentrations were found to be 64,000 pCi/g and 

69 pCi!g of plutonium and thorium, respectively. 

Sampling Objectives 

The objectives of the RI/FS sampling in Areas 10, 11 and 12 are to: 

1. confirm the levels of plutonium-238, cobalt-60, and thorium in the soils; 

2. determine if other radioactive contaminants are present and at what 
concentrations/locations; 

3. determine if chemical (i.e. non-radioactive) contaminants are present and their 
concentrations/locations; 

4. · characterize the lateral and vertical extent of radioactive and non-radioactive 
contamination in soils and groundwater (if encountered); 

5. obtain data to defme the sources of contamination (if any); and, 

6. obtain data to develop the conceptual site model or Areas 10, 11, and 12. 

Sampling Rationale 

The existing data regarding the nature and extent of contamination in Area 10 is limited to _selected 

radionuclides in one surface soil sample, and no data is available regarding the vertical distribution of 

radioactive contaminants. Although data from nine core borings provide information on the vertical 

distribution of contaminants in Area 12, the full lateral extent of contamination has not been evaluated 

there. Additionally, no chemical (non-radioactive) contanlinant data is available for either area. Six cores 
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were taken and analyz~d for plutonium and thorium in Area 11. The data gives rang~s of values and some . 

indication of vertical extent. Additional samples will need to be taken for determination of nature and 

extent. This determination will include other radiological isotopes and non-radiological chemicals. A 

phased sampling approach will be implemented using the Observational Method recommended by the EPA 

for managing uncertainty during the RI/FS process under CERCLA. 

For these areas, the exploratory phase (Phase 1) will consist of a field screening survey for radioactive 

contamination using a Field Instrument for Detection of Low Energy Radiation (FIDLER) in accordance 

withER Program SOP 6.7. All areas will be screened on a 25-foot grid (Figure 1.1.) beginning with one 

comer of a grid block and progressing in a serpentine pattern over the entire block, ending in the 

diagonally opposite comer of the block. If a location of elevated activity is fqund along the perimeter of 

the area grid, additional readings will be taken by projecting the grid line (transect) one established 

interval beyond the common node perimeter transect. In the event the new reading is also elevated, a 

partial grid ·with the new reading as the common node point (starting point) aligned with the original area 

grid will be constructed. Additional readings will be taken one interval away from the starting point in 

each of three directions along the partial grid. The reading process will be repeated until no elevated 

activity points are located. In similar manner, an elevated activity point located at an extreme comer of 

the area grid will have both transects projected out one established interval and readings taken. If 

additional readings are required, then a partial grid will be constructed until no further elevated activity 

points are located. 

A soil gas survey will also be performed under the Phase 1 exploratory study to screen the area for VOCs 

and semi-volatile organic compounds (SVOCs) using the same grid pattern in these areas. The radioactive 

and soil gas screening surveys will be used to locate Phase 2 sampling points. In addition to the FIDLER 

and soil gas surveys, a geophysical survey consisting of electromagnetic and magnetometer/gradiometer 

techniques will be used. The primary objective of the geophysical survey is two fold: 1) to provide better 

resolution of an AOC boundary due to buried waste; and 2) to locate near-surface and subsurface objects 

that could impact subsequent intrusive investigations (e.g., borings). A 20-foot grid will be used as shown 

in Figure 1.2. 

Under Phase. 2, subsurface soil borings will be installed to obtain samples for the analyses of chemical 

and radioactive constituents using the laboratory parameters specified in the OU5 Work Plan DQOs and 

the quality objectives of the OU5 QAPjP (DOE 1993a). If required, a third phase of the field sampling 
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plan will be performed to investigate any "hot spots" (radioactive and/or chemical) identified during Phase 

2 and to determine the extent of the groundwater contamination (if encountered). 

Sampling Locations and Frequency 

During the field screening survey using the FIDLER, any locations of elevated activity (readings above 

background) will be staked and the levels documented in accordance with SOP 6.7. A sketch will be 

made of the area showing the locations of elevated concentrations of radionuclides and the 

physiogeographical features. If any FIDLER screening locations have to be moved, the changes will be 

documented on the form provided in SOP 6. 7. 

The soil gas collectors will be placed at the gridded station locations at a depth of 18 inches and 

qackfllled. A total of about 100 soil gas collectors will be placed within .and around the known 

dimensions of Areas 10, 11 and 12 for this survey. In addition, five collectors will be installed for time 

calibration as described in the soil gas procedures presented in the SOP exhibited in the OU5 QAPjP 

(DOE 1993a), Attachment 1. Four triplicate collectors (three samplers in one tube) will be included for 

QA/QC purposes. The locations of the time collectors and triplicate collectors will be recorded in the field 

logbooks. Two trip blanks will accompany the survey collectors as they are transported to and from the 

survey site and the analytical laboratory. One trip blank will be returned with the first set of time 

calibration samples; the other trip blank will be returned with the survey samplers. Ambient air samples 

will be collected as outlined in the SOP. 

As part of the Phase 1 exploratory study for a geophysical survey, electromagnetic and 

magnetometer/gradiometer techniques will be employed to identify areas of difficult drilling and areas 

possibly underlain by ferro-magnetic wastes (e.g. rebar, drums, etc.). As illustrated in Figure 1.2., the 

geophysical grid will be composed of 9 north-south lines spaced 20 feet apart, with stations- located along 

the lines at 20 foot intervals. A total of approximately 126 stations will be used in the survey, although 

this number may vary depending on fiel~ conditio,ns. Both terrain conductivity (EM-31) and 

magnetometer/gradiometer (GSM-19 and GSM-18 base station) surveys will be conducted at each station. 

The EM-31 instrument will be used to measure both the in-phase and out-of-phase (quadrature) 

components in both the vertical and horizontal dipole orientations. The in-phase component is more 

sensitive to metallic objects than is the quadrature phase, whereas the quadrature component is more 

sensitive to terrain conductivity and external sources of electric current. The magnetometer/gradiometer 

will be used to discriminate iron-bearing objects buried in the shallow subsurface. 
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The number and locations of the samples collected during Phase 2 will be determined on the basis of the 

FIDLER screening, the soil gas survey, and the geophysical results accordin~ to EPA guidance (1989). • 

If any "hot spots" exist (e.g., detections are greater than the field equipments lower detection limits), those 

spots would be the starting point for a statistically designed Phase 2 program. The results of the 

geophysical survey will also be considered in determining the number of samples required. If the survey 

results are inconclusive or fail to provide an adequate data base, the sample locations will be determined 

using the 25-foot grid established for the soil gas sampling. Since the vertical extent of the contamination 

will not be determined by the Phase 1 data, continuous core samples will collected at each boring location 

using split-barrel samplers. Each soil core sample will be screened using a FIDLER for radionuclides, 

and a Photoionization Detector (PID) and Combustible Gas Indicator (CGI) for VOCs and combustible 

gases. A sample will be collected for VOC analysis if readings greater than 1 ppm above background are 

recorded on the PID or greater than 10 percent Lower Explosive Level (LEL) on the CGI. A sample will 

also be obtained for analysis if elevated reading are recorded by the FIDLER. 

Samples for chemical and radiological analysis will be obtained using a 3-inch split-spoon sampler with 

liners (brass or stainless steel) or a 3-inch outer diameter (o.d), 24" long, brass or stainless steel thin­

walled sampler (Shelby tube). The borings may be placed using a drill rig, mechanical auger, and/or hand 

auger at the discretion of the senior field geologist and program field manager. The samples shall be 

preserved, handled, placed into the appropriate containers, and labeled for shipment per Section 7. of this 

FSP and the OU5 QAPjP SOPs 1.3, 1.4, 1.5, and 5.1 through 5.3). 

During drilling for the chemical and radiological samples, soil sampling and borehole logging will be 

perfo~ed to conform to SOP 5.1. The so~l sampling will be used to determine geotechnical, geologic, 

and geochemical parameters including: TOC, cation exchange capacity (CEC), and general physical 

parameters (Table Vll.2.). Samples will be taken at the surface and 4 foot depth intervals until bedrock 

is encountered or, based on noticeable soil property differences or color, a field geotechnical engineer or 

geologist will select the appropriate samples during drilling. The remainder of the soil sample will be 

extracted from the remaining sleeves or sampler and composited in a stainless steel bowl. · Part of this 

composited sample will be sent to the Mound Plant soil screening facility and the remainder will be sent 

to the analytic& laboratory for the balance of the required analysis. If no elevated FIDLER or PID/CGI 

readings are obtained, the sample will be discarded as IDM and coring will resume. Any soil sample 

selected for physical parameters (geotechnical/geologic) testing that exceeds regional background radiation 

levels must be sent to a geotechnical laboratory licensed to receive radiological material. Regardless of 

the FIDLER or PID/CGI screening results, radiological and chemical samples will be collected in the first 
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6-inch interval from the surface and at 5-foot intervals in each borehole to a maximum depth of 20 feet 

or until bedrock is encountered. 

Bedrock was not identified in previous borings in Area 10, but due to auger refusal during drilling, it is 

assumed to be at a depth of 7 or 8 feet below land surface. H groundwater is encountered in sufficient 

quantity, a grab sample will be obtained for laboratory analysis following the procedures contained in the 

drilling SOP exhibited in the OU5 QAPjP (DOE 1993a), Attachment 1. In addition, if any surface water 

is 'encountered, an appropriate sample will be obtained in accordance with SOP 2.9. All samples will be 

analyzed for the laboratory parameters as specified in the OU5 RIIFS Work Plan (DOE 1993c) DQOs and 

the quality objectives of the OU5 QAPjP (DOE 1993a). 

Sample Designation 

All samples obtained during the various phases of the field sampling program for Areas 10, 11 and 12 will 

be identified as specified in the OU5 QAPjP (DOE 1993a). Samples from each of the areas will be 

identified as indicated below. 

For example, the soil gas designation codes for the first three samples obtained from the first sampling 

point in Area 10 would be: 

MND31-0001-0001 for the first sample at location 1 

MND31-0002-0001 for the first sample at location 2 

MND31-0002-0002 for the second sample at location 2 

The soil gas designation codes for the first three samples obtained from the first sampling point in Area 

11 would be: 

MND32-0001-0001 for the first sample at location 1 

MND32-0002-0001 for the frrst sample at location 2 

MND32-0002-0002 for the second sample at location 2 

The soil gas designator codes for the first three samples obtained for the first sampling point in Area 12 

would be: 

MND33-0001-0001 for the frrst sample at location 1 
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MND33-0002-0001 for the first. sample at location·2 

MND33-0002-0002 for the second sample at location 2 

This identification code scheme will be unique fQr each area and will not be repeated at any other AOC 

during the RIIFS in OU5. 
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Background 

APPENDIX 2 
SITE SPECIFIC FIELD SAMPLING PLAN 

AREA3 

Area 3 is located in the lower valley area southwest of the Main Hill and includes buildings 19, 42, 55, 

and 57 (see Figure 2.1.). The total area is approximately 340 feet by 450 feet (153,000 ff). Area 3 was 

used for the storage and redrumniing of 55-gallon drums containing thorium and plutonium-238 in the late 

1950s and early 1960s. The buildings in this area serve a variety of purposes, including salvage 

operations, effluent monitoring, and sewage treatment. In 1954 and 1955, approximately 6,000 55-gallon 

drums containing thorium sludge were delivered to Mound Plant. Some of these drums were stored for 

prolonged periods in Area 3. Exposure to weathering and the internal exposure to corrosive solutions 

made it necessary to frequently redrum the thorium sludge. The redrumming operations and leakage 

during storage resulted in the release of thorium into the area soils. In 1965, the thorium-contaminated 

soil was excavated and the area was backfilled with clean soil (MRC 1985; Stought et al., 1988). 

A small section of Area 3 near Building 19 may have been contaminated by a plutonium-238 waste line 

break in 1969, or during the cleanup operations following that event in the area, denoted Area 14,located 

approximately 600 ft northeast, see OU5 Work Plan Figure 1.1.. The maximum plutonium-238 

concentration reported from samples collected in Area 3 was 50.6 pCi/g and the maximum thorium 

concentration was 5.3 pCi/g. Groundwater monitoring well sampling in the area has identified trace 

amounts of tritium, thorium and uranium. 

In addition to the known radioactive contamination, Area 3 may also contain chemical contaminants, 

including organic solvents (acetone, trichloroethane, freons, isopropyl alcohol, methyl alcohol and paint 

thinners), waste oils, paints, spent plating solutions (chromic acid, cadmium cyanide, nickel sulfate, nickel 

chloride and copper cyanide), photoprocessing wastes (fixers, developers, bleaches and rinses), polymer 

wastes and other toxic waste materials. Results of groundwater monitoring has also identified some of 

these chemical contaminants, including 1,2-trans-dichloroethene, a degradation product of trichloroethane, 

as well as 1,2-dichloroethane and styrene. Soil gas data from Area 3 indicates that freon and TCE are 

other chemical contaminants within Area 3 (DOE 1992c); 
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· Sampling Objectives 

The objectives of the RIIFS sampling in Area 3 are to: 

1. confirm the levels of plutonium-238 and thorium-232 previously recorded, and the 
presence of tritium and uranium; 

2. determine if other radioactive contaminants are present in detectable concentrations and 
at what locations; 

3. determine if chemical (i.e., non-radioactive) contaminants are present and their 
concentrations/locations; 

4. characterize the lateral and vertical extent of any radioactive and non-radioactive 
contamination in area soils and groundwater (if encountered); 

5. obtain data to defme the sources of contamination (if any); and 

6. obtain data to develop conceptual site model for Area 3. 

Sampling Rationale 

The existing data regarding the nature and extent of contamination in Area 3, as indicated by previous 

studies, includes both radioactive and chemical (non-radioactive) constituents. Although the existing data 

on this area provides considerable insight into the types and concentrations of contaminants in this area. 

the lateral and vertical extent of the contamination is not sufficiently understood. Therefore, a phased 

sampling approach will be implemented using the Observational Method recommended by the EPA for 

managing uncertainty during the RIIFS process under CERCLA. 

For Area 3, the reconnaissance phase (Phase 1) will consist of a field screening survey for radioactive 

contamination (plutonium and thorium) using a FIDLER as described in ER Program SOP 6.7. The area 

will be screened on a 25-foot grid (Figure 2.1.) beginning at one comer of a grid block and progressing 

in a serpentine pattern over the entire block, ending in the diagonally opposite comer of the block. If a 

location of elevated activity is found along the perimeter of the area grid, additional readings will be taken 

by projecting the grid line (transect) one established interval beyond the common node perimeter transect. 

In the event the new reading is also elevated, a partial grid with the new reading as the common node 

point (starting point) aligned with the original area grid will be constructed. Additional readings will be 

taken one interval away from the starting point in each of three directions along the partial grid. The 

reading process will be repeated until no elevated activity points are located. In similar manner, an 
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elevated activity paint located at an extreme comer of the area grid will_ have both transects projected out 

one established interval and readings taken. If additional readings are required, then a partial grid will 

be constructed until no further elevated activity points are located. 

A soil gas survey will also be performed under the Phase 1 exploratory study to screen the area for VOCs 

and SVOCs. The radioactive and soil gas screening surveys will ~ used to locate Phase 2 sampling 

points. 

During Phase 2 of the field sampling program, subsurface soil borings will be excavated to obtain samples 

for the analyses of chemical and radionuclide constituents to meet the DQOs specified in the OU5 QAPjP 

(DOE 1993a). If necessary, a third phase of the field sampling program will be performed to investigate 

any "hot spots" (radioactive and/or chemical) identified during Phase 2 and to determine the extent of 

groundwater contamination (if encountered). 

Sampling Locations and Frequency 

During the field screening survey using the FIDLER, any locations of elevated activity (readings above 

site background) will be staked and the levels documented in accordance with SOP 6. 7. A sketch will 

be made of the area showing the locations of elevated concentrations of radioactive contaminants and the 

physiogeographical features. If any FIDLER screening locations have to be moved, the changes will be 

documented on the form provided in SOP 6.7. 

The soil gas collectors will be placed in a 25-foot grid pattern as shown in Figure 2.1., at a depth of 18 

inches and backfilled. A total of 136 soil gas collectors will be placed within and around the known 

dimensions of the beds. In addition to the primary soil gas locations, five collectors will be installed for 

time calibration as described in the soil gas procedures presented in the OU5 QAPjP (DOE 1993a). Four 

triplicate collectors (three samplers in one tube) will be included for QA/QC purposes. The locations of 

the time collectors and triplicate collectors will be recorded in the field logbooks. Two trip blames will 

accompany the survey collectors as they are transported to and from the survey site and the analytical 

laboratory. One trip blank will be returned with the first set of time calibration samples; the other trip 

blank will be returned with the survey samplers. Ambient air samples will be collected as outlined in the 

Soil Gas SOP (Attachment 1) in the OU5 QAPjP (DOE 1993a). 

The number and locations of the samples collected during Phase 2 will be determined on the basis of the 

FIDL~R screening data and soil gas survey results conducted during Phase 1 (EPA 1989), If any "hot 
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spots" exist (e.g., detections are greater than the field equipment lower detection limits), those spots would 

be the starting point for a statistically designed Phase 2 program. If the FIDLER and soil· gas survey 

results are inconclusive or fail to provide an adequate data base, the sample locations will be determined 

using the 25-foot grid established for the soil gas sampling. Since the vertical extent of the contamination 

will not be determined by the Phase 1 data, continuous core samples will be collected at each soil boring 

locations using split-barrel samplers (SOP 4.1). Upon retrieval, these samples will be logged according 

to the criteria outlined in SOPs 5.1 and 5.3. Each soil core sample will be screened using a FIDLER for 

radionuclides, and a PID and CGI for VOCs and combustible gases. A sample will be collected for VOC 

analysis if readings greater than 1 ppm above site background are recorded on the PID or greater than 10 

percent LEL on the CGI. A sample will also be obtained for analysis if elevated readings are recorded 

by the FIDLER. 

Samples for chemical and radiological analysis will be obtained using a 3-inch split-spoon sampler with 

liners (brass or stainless steel) or a 3-inch o.d., 24" long, brass or stainless steel thin walled sampler 

(Shelby tube). The borings may be placed using a drill rig, mechanical auger, and/or hand auger at the 

discretion of the senior field geologist and program field manager. The samples shall be preserved, 

handled, placed into the appropriate containers, and labeled for shipment per Section 7. of this FSP and 

the OU5 QAPjP (SOPs 1.3, 1.4, 1.5 and 5.1 through 5.3). 

During drilling for the chemical and radiological samples, soil sampling and borehole logging will be 

performed to conform to SOP 5.1. The soil sampling will be used to detei1Iline geotechnical, geologic, 

and geochemical parameters including: TOC, CEC, and general physical parameters (Table VII.2.). 

Samples will be taken at the surface and 4 foot depth intervals until bedrock is encountered or, based on 

noticeable soil property or color differences, a field geotechnical engineer or geologist will select the 

appropriate samples during drilling. The remainder of the sample will be composited in a stainless steel 

bowl. Part of this composited sample will be sent to the Mound Plant soil screening facility and the 

remainder will be sent to the analytical laboratory for the ~alance of the required analyses. If no elevated 

FIDLER or PID/CGI readings are obtained, the sample will be discarded as IDM and coring will be 

resumed. Any soil samples selected for physical parameters (geotechnical/geologic) testing that exceeds 

regional background radiation levels must be sent to a geotechnical laboratory licensed to receive 

radiological material. Regardless of the FIDLER or PID/CGI screening results, radiological and chemical 

samples will be collected in the first 6-inch interval from the surface and at 5-foot intervals in each 

borehole to a maximum depth of 20 feet. 
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Based upon data from previous investigations the depth to bedrock in this area is greater than 25 feet 

(DOE 1992b). If groundwater is encountered in sufficient quantity, a saqtple will be obtained for • 

laboratory analysis following the procedures presented iri the drilling SOP exhibited in the OU5 QAPjP, 

Attachment 1. In addition, if any surface water is encountered an appropnate sample will be collected 

as described in SOP 2.9. All samples will be analyzed for the laboratory parameters as specified in the 

OU5 Work Plan DQOs and the quality objectives of the OU5 QAPjP (DOE 1993a). 

Sample Designation 

All samples obtained during the various phases of the field sampling program will be identified as 

specified in the OU5 QAPjP (DOE 1993a). This identification code scheme will be unique for the Area 

3 and will not be repeated at any other AOC during the RifFS in OU5. Prior to Phase 2 sampling, these 

sample identifications will be specified, along with the number of samples required, as an amendment to 

this appendix. 
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APPENDIX 3 
SITE SPECIFIC FIELD SAMPLING PLAN 

AREA·7: SOIL FROM THE SW CAVE, CONTAMINATED VENTILATION 
EXHAUST SYSTEM AND CRUSHED EMPTY THORIUM DRUMS 

AND POSSmLE ELEVATED THORIUM AREA 

Background 

Area 7 is a large area, approximately 900 by 200ft (180,000 ft.2
), in the area of Buildings 51, 66, and 98, 

which is the Mound Plant Fire Station (Figure 3.1.). This area was once a steep ravine that has a long 

history of debris disposal and infilling. The area contains crushed empty thorium drums, a polonium­

contaminated washing machine, a thorium-contaminated flat bed truck, and soil containing actinium-227, 

radium-226, and thorium-228 from the SW Building, which was placed in an old septic tank behind 

Building 29 and may have been partially removed. Materials contaminated with. polonium-210 were also 

buried on the side of the ravine, inCluding an exhaust system from T Building, a stainless steel washing 

machine, and possible smaller items (Gamer 1991). 

During the Mound Site Survey Project (Stought, et al. 1988), Area 7 surface and subsurface soil samples 

were analyzed for cobalt-60, cesium-137, radium-226, americium-241, actinium-227, tritium, and mainly 

plutonium-238 and thorium. Significant levels (up to 1,400 pCi/g) of actinium-227 were found at two 

sample locations at the former location of the septic tank. The contamination appears to extend to a depth 

of at least 18 feet. Thorium contamination was limited to the surface soil with a maximum concentration 

of 20.52 pCi/g. The maximum subsurface thorium concentration was 18 pCi/g at a depth of 3 feet. 

Elevated thorium concentrations were found as deep as 19.5 feet. Two surface soil samples had tritium 

concentrations of 5.23 pCi/g and 0.69 pCilg. Levels of plutonium-238 and radium-226 analyzed were 

below D&D established cleanup levels. The measured concentrations for cobalt-60, cesium-137, and 

americium-241 were below the lower detection limit of 0.5 pCi/g for each radionuclide. 

No chemical data exists at Area 7- but a soil gas survey has been conducted at the site to screen for 

possible contaminants. All locations were sampled at a 5-foot depth except for two samples taken at a 

depth of 15 feet (Figure 3.2.). One sample taken at the 5-foot depth was a water sample. Tables ID.l. 

and m.2. display summaries of positive detections and positive blank detections, respectively. Soil gas 

survey chemical hits are displayed in Figure 3.3. This data is useful for reconnaissance of areas with 

possible chemical contamination and developing a strategy for locating soil samples for the Phase 2 

exploratory effort. 
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SAMPLE ID SAMPLE 
DATE 

MND-01-2021-0005 1 AUG 92 

M~D-01-2022-0005 I AUG 92 

MND-01-2023-0005 1 AUG 92 

MND-01-2024-0005 1 AUG 92 

MND-01-2025-0005 I AUG 92 

MND-0 1-2026-0005 I AUG 92 

MND-01-2027-0005 I AUG 92 

MN D-0 1-2031-0005 I AUG 92 

MND-01-2032-0005 2 AUG 92 

MND-01-2033-0005 2 AUG 92 

MND-0 1-2034-0005 2 AUG 92 

MN D-0 1-2034-1005 2 AUG 92. 

MND-01-2036-000Sw 3 AUG 92 

MND-01-2036-1 005w 3 AUG 92 

MND-0 1-2039-0005 2 AUG 92 

MND-01-2044-0005 3 AUG 92 

MND-01-2137-1005 24 AUG 92 

MND-01-2138-0005 24 AUG 92 

MND-01-2139-0005 25 AUG 92 

MND-01-2141-0005 25 AUG 92 

MND-01-2142-0005 25 AUG 92 

MND-01-2142-1005 25 AUG 92 

MND-01-2145-0005 25 AUG 92 

) -- 1-2146-0005 25 AUG 92 

Table 111.1. Summary or Positive Detections-Area 7 (ppb) 
page I or 1 

FREON FREON TRANS-I, CIS-1,2-
ll 113 2-DCE DCE 

--- --· --- ·--
--- --- --- ---
--- --- -·- ---
--- --- ·-- ---
--- --- --- ---
--- --- --- ---
·-- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- --
--- --- --- ---
--- --- ··- ---
--- --- --- ---
--- --- --- ---
--- --- ·-- 3 

--- --- --· ---
--- --- --- ---
ll --- --- ---
32 4 --- ---
--- --- --- 10 

--- --- ·-- ---
--- --- --- ---
--- --- --· ·--
--- 33 

• I 

---

1,1,1-TCA PCE TCE TOLUENE 

--- --- --- 3 

--- --- --- 3 

--- --- --· 3 

--- --- --- 3 

--- --- --- 37 

--- --- --- 133 

9 --- --- 825 

--- --- --- 13 

--- --- --- 3 

--- --- --· 3 

--- --- --- 3 

--- --- ·-· 3 

--- --- --- 242• 

--- --- --- 218• 

--- --- --- ---
--- --- --- 13• 

6 --- --- 5 

2 --- --- 80 

--- --- --- 3• 

--- --- --- 5• 

--- --- --- 11• 

--- --- --- 11• 

--- --- --- 5• 

--- 6 --- --- ••• 



:e 
Table 111.1. Summary or Positive Detections-Area 7 (ppb) 

page 2 or 2 

SAMPLE ID SAMPLE FREON FREON TRANS-I, 
DATE II 113 2-DCE 

MND-01-2147-0005 25 AUG 92 --- 13 ---
MND-01-2148-0005 26 AUG 92 --- --- ---
MND-01-2149-0005 26 AUG 92 --- --- ---
MND-01-2149-1005 . 26 AUG 92 --- --- ---
MND-01-2150-0005 26 AUG 92 --- --- ---
MND-01-2162-0005 30 AUG 92 7 --- ---
MND-01-2212-0015 26 SEP 92 --- 10 ---
MND-01-2213-0005 26 SEP 92 --- --- ---
MND-01-2214-0005 26 SEP 92 --- --- ---
MND-01-2215-0005 26 SEP 92 --- --- ---

Notes:· 
Only sample locations having positive detections are shown. 
•:Associated trip, ambient, equipment or field blank contained specified compound. 
TRAN-12DCE = trans-1,2-dichloroethene 
CIS-12DCE = cis-1,2-dichloroethene 
lllTCA = 1,1,1-trichloroethane 
PCE = tetrachloroethene 
TCE = trichloroethene 

CIS-1,2- · 
DCE 

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

• 
1,1,1-TCA PCE TCE TOLUENE 

--- --- --- ---
22 --- --- ---
--- --- --- 5• 

--- --- --- 5• 

2 --- --- 5• 

--- --- --- ---
--- --- --- ---
--- --- --- ll 

--- 7 --- 5 

--- --- --- ll 



Table 111.2. Summary or Positive Blank Detections-Area 7 
(ppb) 

SAMPLE ID SAMPLE FREON II FREON 113 TRANS- CIS-1,2- 1,1,1-TCA 
DATE 

MND-01-2021-3002 2AUG 92 --- ---
MND-01-2036-SOOOw 3 AUG 92 --- ---
MN D-0 1-2036-2000 3 AUG 92 --- ---
MND-01.2130-5000 19 AUG 92 --- ---
MND-01-2147-3002 25 AUG 92 --- ---
MND-01-2151-3002 26 AUG 92 --- ---

Notes: Only QNQC sample locations having positive detections are shown. 
TRAN-12DCE. = trans-1,2-dichloroethene 
CIS-12DCE = cis-1,2-dichloroethene 
IIITCA = 1,1,1-trichloroethane 
PCE = tetrachloroethene 
TCE = trichloroethene 

•••• .. 

1,2-DCE DCE 

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

• 

PCE TCE TOLUENE 

--- --- 3 

--- --- 59 

--- --- 186 

--- --- 3 
.. 

--- --- 8 

--- --- II 

••• 
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OU5 will also assess the area entitled "Possible Elevated Thorium" due to its proximity to Area 7 .. 

Historical data leads to the conclusion that similar materials contaminated both areas, or that the area is 

contaminated from Area 7 dispersions. 

Monitoring well 111 is located south and down gradient of Area 7. This well has been sampled for 

hazardous constituents, and xylene has been detected. This well was also sampled in 1990 as part of the 

Mound Plant installation groundwater assessment .program. Samples are being analyzed for plutonium, 

uranium, thorium, actinium-227, cobalt 60 and cesium-137. 

A magnetic survey was performed at Mound Plant during September of 1990. Area 7 was surveyed by 

a magnetometer on a 5-foot by 5-foot grid. The purpose of the magnetic survey was to locate a buried 

truck, approximately 2,500 crushed, empty thorium drums, and other debris under the parking lot. 

Anomalies mapped were interpreted to relate to buried ferrous metal objects. A large zone of anomalous 

readings related to the buried truck, drums, and debris was located. An anomaly related to a drain pipe 

was also located. Both of these features were located in the north-central portion of the parking lot. 

Therefore, soil boring locations will be strategically selected to avoid contact between the drilling 

equipment and subsurface interferences. 

Sampling Objectives 

The objectives of the RIIFS sampling in Area 7 are to: 

1. evaluate groundwater contamination down gradient of Area 7 by utilizing the existing OU9 
wells; 

2. confirm the levels of actinium-227 and thorium found during the Mound Site Survey 
Project in the two sections of Area 7; 

3. confirm the absence of radiological contaminants in most of Area 7; 
.. 

4. determine if chemical (i.e., nonradioactive) contaminants are present and determine their 
· concentrations/locations; 

5. ·characterize the lateral and vertical extent of radioactive and non-radioactive 
contamination in Area 7 soils and groundwater (if encountered); 

6. obtain data to define the sources of contamination (if any); and, 

7. obtain data to develop a conceptual site model for Area·7. 
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Sampling Rationale 

The existing data regarding the nature and extent of contamination in Area 7 is comprised of surface and 

. subsurface radiological data with adequate data available for determination of vertical extent. The results 

of a soil gas survey are available to provide a qualitative assessment of possible chemical contamination. 

· No chemical data exists at this time to give any defmition of nature and extent of chemical contamination. 

Therefore, a phased sampling approach will be implemented using the Observational Method 

recommended by EPA for managing uncertainty during the RifFS process under CERCLA. 

For Area 7, the exploratory phase (Phase 1) will consist of soil sampling to verify the results of the soil 

gas survey. Because of noted areas of elevated activity along the perimeter of Area 7 (DOE 1992a), three 

small outlying areas will have FIDLER and soil gas field screening grids (Figure 3.4.). These FIDLER 

surveys will be conducted in accordance withER Program SOP 6.7. The areas will be screened on a 25 

foot grid (Figure 3.4.), beginning at one comer of a grid block and progressing in a serpentine pattern over 

the entire block, ending in the diagonally opposite comer of the block. If a location of elevated activity 

is found along the perimeter of the area grid, additional readings will be taken by projecting the grid line 

(transect) one established interval beyond the common node perimeter transect. In the event the new 

reading is also elevated, a partial grid with the new reading as the common node point (starting point) 

aligned with the original area grid will be constructed. Additional readings will be taken one interval 

away from the starting point, in each of three directions along the partial grid. The reading process will 

be repeated until no elevated activity points are located. In similar manner, an elevated activity point 

located at an extreme comer ofthe area grid will have both transects projected out one established interval 

and readings taken. If additional readings are required, then a partial grid will be constructed until no 

further elevated activity points are located. 

Under the Phase 2 soil sampling effort, 15 subsurface soil borings (Figure 3.1.) will be installed to obtain 

samples for the analyses of chemical and radioactive constituents using the laboratory parameters specified 

in the OU5 Work Plan DQOs and the quality objectives of the OU5 QAPjP (DOE 1993a). If required, 

a third phase of the field sampling program will be performed to investigate any "hot spots" (radioactive 

or chemical) identified under Phase 2 and to determine the extent of groundwater contamination (if 

encountered). 

Sampling Locations and Frequency 

During the field screening survey using the FIDLER, any locations of elevated activity will be staked and 

the levels documented in accordance with SOP 6.7. A sketch will be made of the area showing the 
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locations of elevated concentrations of radionuclides and the physiogeographical features. If any FIDLER 

screening locations have to be moved, the changes will be documented on the form provided in SOP 6.7. 

The number and locations of the samples to be collected during Phase 2 were determined on the basis of 

verifying the soil gas surve~ results conducted during Phase 1 (EPA 1989). If any "hot spots" exist (e.g., 

detections are greater than the field equipment lower detection limits), those spots would be the starting 

point for a statistically designed Phase 2 program. If the FIDLER and soil gas survey resultS are 

inconclusive or fail to provide an adequate data base, the sample locations will be determined using the 

25-foot grid established for the soil gas sampling. Because of the geophysical survey results, sample 

locations will be strategically placed to avoid subsurface interferences at the north-central portion of the 

parking lot. Since the vertical extent of the contamination was not determined by the Phase 1 data, 

continuous core samples will be collected at each soil boring location using split-barrel samplers (SOP 

4.1). Upori retrieval, these samples will be logged according to the criteria outlined in SOPs 5.1 and 5.3. 

Each soil core sample will be screened using a FIDLER for radionuclides, and a PID and CGI for VOCs 

and combustible gases. A sample will be collected for VOC analysis if readings greater than 1 ppm above 

background are recorded on the PID or greater than 10 percent LEL on the CGI. A sample will also be 

obtained for analysis if elevated readings are recorded by the FIDLER. 

Samples for chemical and radiological analysis will be obtained using a 3-inch split-spoon sampler with 

liners (brass or stainless steel) or a 3-inch o.d., 24" long; brass or stainless steel thin-walled sampler 

(Shelby tube). The borings may be placed using a drill rig, mechanical auger, and/or hand auger at the 

discretion of the senior field geologist and program field manager. The samples shall be preserved, 

handled, placed into the appropriate containers, and labeled for shipment per Section 7. of this FSP and 

the OU5 QAPjP (SOPs 1.3, 1.4, 1.5 and 5.1 through 5.3). 

During drilling for the chemical and radiological samples, soil sampling and borehole logging will be 

performed to conform to SOP 5.1. The soil sampling will be used to determine geotechnical, geologic, 

and geochemical parameters including: TOC, CEC, and general physical parameters (Table VII.2.). 

Samples will be taken at the surface and 4 foot depth intervals until bedrock is encountered or based on 

noticeable soil property differences or color, a field geotechnical engineer or geologist will select the 

appropriate samples during drilling. The remainder of the sample will be composited in a stainless steel 

bowl. Part of this composited sample will be sent to the Mound Plant soil screening facility and the 

remainder will be sent to the analytical laboratory for the balance of the required analyses. If no elevated 
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FIDLER or PID/CGI readings are obtained, the sample will be discarded as IDM and.coring will be 

resumed. Any soil sample selected for physical parameters (geotechnical/geologic) testing that exceeds 

regional background radiation levels must be sent to a geotechnical laboratory licensed to receive 

·radiological material. Regardless of the FIDLER or PID/CGI screening results, chemical and radiological 

samples will be collected in the first 6-inch interval from the surface and at 5-foot intervals in each 

borehole to a maximum depth of 30 feet or until bedrock is encountered. 

Based upon data obtained from previous investigations (DOE 1992b) the depth to bedrock in Area 7 

ranges from 9 to 65 feet below land surface. If groundwater is encountered in sufficient quantity, a 

sample will be obtained for laboratory analysis following the procedures contained in the drilling SOP 

exhibited in the OU5 QAPjP, Attachment 1. In addition, if any surface water is encountered, an 

appropriate sample will be collected as described in SOP 2.9. All samples will be analyzed for the 

labo~tory parameters as specified in the OU5 Work Plan and the quality objectives of the OU5 QAPjP 

(DOE 1993a). In addition, samples will be analyzed for trans-1,2-dichloroethene, cis-1,2-dichloroethene, 

freon 11, freon 113, and lathanides. 

Sample Designation 

All samples obtained during the various phases of the field sampling program will be identified as 

specified in the OU5 QAPjP (DOE 1993a). For example, the soil gas designation codes for the first three 

samples obtained from the first sampling point would be: 

MND21-2201-0001 

MND21-2202-0001 

MND21-2202-0002 

for the first sample at location 1 

for the first sample at location 2 

for the second sample at location 2 

This identification code scheme will be unique for Area 7 and will not be repeated at any other AOC 

during the RI/FS in OU5. 
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APPENDIX4 

SITE SPECIFIC FIELD SAMPLING PLAN 

AREA 8- CONTAMINATED SOILS FROM AREAS 1 AND 9 

Background 

Area 8 is approximately 100 feet by 200 feet (20,000 ff) in size and located in the eastern portion of 

Mound Plant on the SMIPP Hill (see Figure 4J.). This area contains soils removed from Area 1 (D&D 

Program Site, OU6) and Area 9 that were contaminated by the repackaging of the thorium sludges from 

1965 through 1966. Results of the Mound Site Survey Project (Stought, et al., 1988) indicate that Area 

8 is contaminated with thorium (all isotopes) and plutonium-238 ranging in concentrations from 2 to 1,000 

pCilg and 0.01 to 100 pCilg, respectively. The depths of this contamination range from as deep as 12 feet 

for thorium and 4.5 feet for plutonium-238. Data from previous borings in Area 8 indicate the depth to 

bedrock ranges from 8 to 12 feet. No information concerning the potential presence of chemical (non­

radioactive) contamination in Area 8 is available. 

Sampling Objectives 

The objectives of the RI/FS sampling in Area 8 are to: 

1. confirm the levels of thorium and plutonium-238 previously found; 

2. determine if other radioactive contaminants are present and at what 
concentrations/locations; 

3. determine if chemical (i.e., non-radioactive) contaminants are present and their 
concentrations/locations; 

4. characterize the lateral and vertical extent of radioactive and non-radioactive 
contamination in Area 8 soils and groundwater (if encountered); 

5. obtain data to defme the sources of contamination (if any); and 

6. obtain data to develop the conceptual site model for Area 8 

Sampling Rationale 

The existing data re~arding the nature and extent of contamination in Area 8 is limited to radionuclides 

in the soils. No data is available regarding the lateral or vertical distribution of cheniical (non-radioactive) 

contaminants. Therefore, a phased sampling approach will be implemented using the Observational 

Method recommended by the EPA for managing uncertainty during the RI/FS process under CERCLA. 
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For Area 8, the exploratory phase (Phase 1) will consist of a limited field screening survey for radioactive 

contamination (plutonium-238 and thorium) using a FIDLER in accordance withER Prograp1 SOP 6.7. 

The area (only partially surveyed during the Mound Site Survey Project) will be screened on a 25-foot 

grid (Figure 4.1.), beginning at one comer of a grid block and progressing in a serpentine pattern over the 

entire block, ending in the diagonally opposite comer of the block. If a location of elevated activity is 

found along the perimeter of the area grid, additional readings will be taken by projecting the grid line 

(transect) one established interval beyond the common node perimeter transect. In the event the new 

reading is also elevated, a partial grid with the new reading as the common node point (starting point) 

aligned with the original area grid will be constructed. Additional readings will be taken one interval 

away from the starting point, in each of three directions along the partial grid. The reading process will 

be repeated until no elevated activity points are located. In similar manner, an elevated activity point 

located at an extreme comer of the area grid will have both transects projected out one established interval 

and readings taken. If additional readings are required, then a partial grid will be constructed until no 

further elevated activity points are located. 

A soil gas survey will also be performed under the Phase 1 exploratory study to screen the area for VOCs 

and SVOCs. The radioactive and soil gas screening surveys will be used to locate the Phase 2 sampling 

points. 

Under Phase 2, subsurface soil borings will be installed to obtain samples for the analyses of chemical 

and radioactive constituents using the laboratory parameters specified in the OU5 Work Plan DQOs and 

the quality objectives of the OU5 QAPjP (DOE.1993a). If required, a third phase of the field sampling 

program will be performed to investigate any "hot spots" (radioactive and/or chemical) identified during 

Phase 2 and to determine the extent of groundwater contamination (if encountered). 

Sampling Locations and Frequency 

During the field screening survey using the FIDLER, any locations of elevated activity (readings above 

site background) will be staked and the levels documented in accordance with SOP 6.7. A sketch will 

be made of th~ area showing the locations of elevated concentrations of radionuclides and the 

physiogeographical features. If any FIDLER screening locations have to be moved, the changes will be 

documented on the form provided in SOP 6. 7. 

• The soil gas collectors .will be placed in a 25-foot grid pattern as shown in Figure 4.1., at a depth of 18 

inches and backfilled. A total of 80 soil gas collectors will be placed within and around the known 
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dimensions of Area 8. In addition, five collectors will be installed for time calibration as described in the 

soil gas procedures presented in the OU5 QAPjP (DOE 1993a). Four triplicate ~ollectors (three samplers • 

in one tube) will be included for QAJQC purposes. The locations of the time collectors and triplicate 

collectors will be recorded in the field logbooks. Two trip blanks will accompany the survey collectors 

as they are transported to and from the survey site and the analytical laboratory. One trip blank will be 

returned with the first set of time calibration samples; the other trip blank will be returned with the survey 

samplers. Ambient air samples will be collected as outlined in the OU5 QAPjP (DOE 1993a). 

The number and locations of the samples collected during Phase 2 will be determined on the basis of the 

FIDLER screening and soil gas survey results according to EPA guidance (1989). If any "hot spots" exist 

(e.g., detections are greater than the field equipment lower detection limits), those spots would be a 

starting point for a statistically designed Phase 2 program. If the FIDLER and soil gas survey results are 

inconclusive or fail to provide an adequate data base, the sample locations will be determined using the 

25-foot grid established for the soil gas sampling. Since the vertical extent of the contamination will not 

be determined by the Phase 1 data, continuous core samples will be collected at each soil boring locations 

using split-barrel samplers (SOP 4.1). Upon retrieval, these samples will be logged according to the 

criteria outlined in SOPs 5.1 and 5.3. Each soil core sample will be screened using a FIDLER for 

radionuclides, and a PID and CGI for VOCs and combustible gases. A sample will be collected for VOC 

analysis if readings greater than 1 ppm above background are recorded on the PID or greater than 10 

percent LEL on the CGI. A sample will also be obtained for analysis if elevated readings are recorded 

by the FIDLER. 

Samples for chemical and radiological analysis will be obtained using a 3-inch split-spoon sampler with 

liners (brass or stainless steel) or a 3-inch o.d., 24" long, brass or stainless steel thin-walled sampler 

(Shelby tube). The borings may be placed using a drill rig, mechanical aug~r. and/or hand auger at the 

discretion of the senior field geologist and program field manager. The samples shall be preserved, 

handled, placed into the appropriate containers, and labeled for shipment per Section 7. of this FSP and 

the OU5 QAPjP (SOPs 1.3, 1.4, 1.5 and 5.1 through 5.3). 

During drilling "for the chenucal and. radiological samples, soil sampling and borehole logging will be 

perfonned to conform to SOP 5.1. The soil sampling will be used to determine geotechnical, geologic, 

and geochemical parameters including: TOC, CEC, and general physi.cal parameters (Table VII.2.) . 

Samples will be taken at the surface and 4 foot depth intervals until bedrock is encountered or, based on 

noticeable soil property differences or color, a field geQtechnical engineer or geologist will select the 
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appropriate samples during drilling. The remainder of the sample will be composited in a stainless steel 

bowl. Part of this composited sample will be sent to the Mound Plant soil screening facility and the 

remainder will be sent to the analytical laboratory for the balance of the required analyses. If no elevated 

FIDLER or PID/CGI readings are obtained,. the sample will b~ discarded as IDM and coring will be 

resumed. Any soil sample selected for physical parameters (geotechnical/geologic) testing that exceeds 

regional background radiation levels must be sent to a geotechnical laboratory licensed to receive 

radiological material. Regardless of the FIDLER or PID/CGI screening results, radiological and chemical 

samples will be collected in the first 6-inch interval from the surface and at 5-foot intervals in each 

borehole to a depth of 20 feet or until bedrock is encountered (believed to be at depths ranging from 8 

to 12 feet). If groundwater is encountered in sufficient quantity, a grab sample will be obtained for 

laboratory analysis following the procedures presented in the drilling SOP exhibited in the OU5 QAPjP, 

Attachment 4. In addition, if any surface water is encountered an appropriate sample will be collected 

as described in SOP 2.9. All samples will be analyzed for the laboratory parameters as specified in the 

OU5 Work Plan DQOs and the quality objectives of the OU5 QAPjP (DOE 1993a). 

Sample Designation 

All samples obtained during the various phases of the field sampling program will be identified as 

specified in the OU5 QAPjP (DOE 1993a). This identification code scheme will be unique for Area 8 

and will not be repeated at any other AOC during the RI/FS in OU5 . 
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APPENDIX 5 

SITE SPECIFIC FIELD SAMPLING PLAN 

AREA9-FORMERTHORUrnMSTORAG~DRUMMmNGAREA 

Background 

Area 9 is approximately 2~ feet by 200 feet (40,000 if) in size and is located under and around Building 

31 on the north end of the SMIPP Hill in the eastern section of Mound Plant (Figure 5.1.). This area is 

currently used to stage both alpha and beta emitting solidified and packaged wastes prior to shipment to 

off-plant disposal locations. Some of the 6,000 55-gallon drums of thorium sludge received at Mound 

Plant in 1954 and 1955 were stored in this area. Prolonged exposure to weathering and the internal 

corrosive nature of the sludge made it necessary to frequently repackage the thorium sludge over a period 

of years. Samples obtained during the Mound Site Survey Project (Stought, et al, 1988) identified 

plutonium-238 (maximum concentration of 8.15 pCi/g) and thorium concentrations ranging from less than 

2 pCilg to 150 pCilg. No chemical contamination data is available and the spatial distribution (lateral and 

vertical) of Area 9 contamination is unknown. The depth to bedrock in this area has been reported to be 

approximately 4 to 8 feet (DOE 1992b) . 

Sampling Objectives 

The objectives of the RIJFS sampling in Area 9 are to: 

1. confirm the levels of plutonium-238 and thorium (all isotopes) previously found; 

2. determine if other radioactive contaminants are present and at what 
concentrations/locations; 

3. determine if chemical (i.e., non-radioactive) contaminants are present and their 
concentrations/locations; 

4. characterize the lateral and vertical extent of radioactive and non-radioactive 
contamination in Area 9 soils and groundwater (if encountered); 

5. obtain data to defme the sources of contamination (i( any); and 

6. obtain data to develop the conceptual site model for Area 9 

Sampling Rationale 

The existing data regarding the nature and extent of contamination in Area 9 is limited to radionuclides 

• in surface and subsurface (18 to 54 inches deep) soils. No data is available regarding the vertical 

distribution of radioactive contaminants and no chemical (non-radioactive) contaminant data is available. 
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Therefore, a phased sampling approach will be implemented using the Observational Method 

recommended by the EPA for managing uncertainty during the RI/FS process under CERCLA. 

For Area 9, the exploratory phase (Phase 1) will consist of a field screening survey for radioactive 

-contamination (plutonium-238 and thorium) using a-FIDLER in accordance with-ER Program SOP 6.7. 

The area will be screened on a 25-foot grid (Figure 5.1.), beginning at one comer of a grid block and 

progressing in a serpentine pattern over the entire block, ending in the diagonally opposite comer of the 

block. If a location of elevated activity is found along the perimeter of the area grid, additional readings 

will be taken by projecting the grid line (transect) one established interval beyond the common node 

perimeter transect. In the event the new reading is also elevated, a partial grid with the new reading as 

the common node point (starting point) an aligned with the original area ~d will be constructed. 

Additional readings will be taken one interval away from the starting point, in each of three directions 

along the partial grid. The reading process will be repeated until no elevated activity points are located. 

In a similar manner, an elevated activity point located at an extreme comer of the area grid will have both 

transects projected out one established interval and readings will be taken. If additional readings are 

required, then a partial grid will be constructed until no further elevated activity points are located . 

A soil gas survey will also be performed under the Phase 1 exploratory study to screen the area for VOCs 

and SVOCs. The radioactive and soil gas screening surveys will be used to locate the Phase 2 sampling 

points. 

Under Phase 2, subsurface soil borings will be installed to obtain samples for the analyses of chemical 

and radioactive constituents using the laboratory parameters specified in the OU5 Work Plan DQOs and 

the quality objectives of the OU5 QAPjP (DOE 1993a). If required, a third phase of the field sampling 

program will be performed to investigate any "hot spots" (radioactive and/or chemical) identified during 

Phase 2 and to determine the extent of groundwater contamination (if encountered). 

Sampling Locations and Frequency 

During the field screening survey using the FIDLER, any locations of elevated activity will be staked and 

the levels documented in accordance with SOP 6.7. A sketch will be made of the area showing the 

locations of elevated concentrations of radionuclides and the physiogeographical features. If any FIDLER 

screening locations have to be moved, the changes will be documented on the form provided in SOP 6. 7 . 
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The soil gas collectors will be placed in a 25-foot grid pattern as shown in Figure 5.1., at a depth of 18 

inches and backfilled. A total of 84 soil gas collectors will be placed within and around the known 

dimensions of Area 9. In addition, five collectors will be installed for time calibration as described in the 

soil gas procedures presented in the OU5 QAPjP (DOE 1993a). Four triplicate collectors (three samplers 

in one tube) will be included for QA/QC purposes. The locations of the time collectors and triplicate 

collectors will be recorded in the field logbooks. Two trip blanks w~l accompany the survey collectors 

as they are transported to and from the survey site and the analytical laboratory. One trip blank will be 

returned with the first set of time calibration samples; the other trip blank will be returned with the survey 

samplers. Ambient air samples will be collected as outlined in the OU5 QAPjP (DOE 1993a). 

The locations of the samples collected during Phase 2 will be determined on the basis of the FIDLER 

screening and soil gas survey results according to EPA guidance (1989). If any "hot spots" exist (e.g., 

dete~tions are greater than the field equipment lower detection limit), those spots would be a starting point 

for a statistically designed Phase 2 program. The number of samples will be determined based upon a 

review of the FIDLER and soil gas data. If the FIDLER and soil gas survey results are inconclusive or 

fail to provide an adequate data base, the sample locations will be determined using the 25-foot grid 

established for the soil gas sampling. Since the vertical extent of the contamination will not be determined 

· by the Phase 1 data, continuous core samples will be collected at each soil boring locations using split­

barrel samplers (SOP 4.1). Upon retrieval, these samples will be logged according to the criteria outlined 

in SOPs 5.1 and 5.3. Each soil core sample will be screened using a FIDLER for radionuclides, and a 

PID and CGI for VOCs and combustible gases. A sample will be collected for VOC analysis if readings 

greater than 1 ppm above background are recorded on the PID or greater than 10 percent LEL on the CGI. 

A sample will also be obtained for analysis if elevated readings are recorded by the FIDLER. 

Samples for chemical and radiological analysis will be obtained using a 3-inch split-spoon sampler with 

liners (brass or stainless steel) or a 3-inch o.d, 24" long, brass or stainless steel thin-walled sampler 

(Shelby tube). The borings may be placed using a drill rig, mechanical auger, and/or hand auger at the 

discretion of the senior field geologist and program field manager. The samples shall be preserved, 

handled, placed into the appropriate containers, and labeled for shipment per Section 7. of this FSP and 

the OU5 QAPjP (SOPs 1.3, 1.4, 1.5 and 5.1 through 5.3). 
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During drilling for the chemical and radiological samples, soil sampling and borehole logging will be 

performed to conform to SOP 5.1. The soil sampling will be used to determine geotechnical, geologic, 

and geochemical parameters including: TOC, CEC, and general physical parameters (Table Vll.2.). 

Samples will be taken at the surface and 4-foot depth intervals until bedrock is encountered or, based on 

noticeable soil propertY differences or color, a field geotechnical engineer or geologist will select 

appropriate samples during drilling. The remainder of the sample will be composited in a stainless steel 

bowl. Part of this composited sample will be sent to the Mound Plant soil screening facility and the 

remainder will be sent to the analytical laboratory for the balance of the required analyses. H no elevated 

FIDLER or PID/CGI readings are obtained, the sample will be discarded as IDM and coring will be 

resumed. Any soil sample selected for physical parameters (geotechnicaVgeologic) testing that exceeds 

regional background radiation levels must be sent to a geotechnical laboratory licensed to receive 

radiological material. Regardless of the FIDLER or PID/CGI screening results, radiological and chemical 

samples will be collected in the first 6-inch interval from the surface and at 5-foot intervals in each 

borehole to a maximum ·depth of 10 feet or until bedrock is encountered. 

•Based upon data obtained during previous investigations (DOE 1992b) the depth to bedrock in Area 9 

ranges from 4 to 8 feet. H groundwater is encountered in sufficient quantity, a grab sample will be 

obtained for laboratory analysis following the procedures contained in the drilling SOP exhibited in the 

OU5 QAPjP, Attachment 1. In addition, if any surface water is encountered, an appropriate sample will 

be collected as prescribed in SOP 2.9. All samples will be analyzed for the laboratory parameters as 

specified in the OU5 Work Plan DQOs and the quality objectives of the OU5 QAPjP (DOE 1993a). 

Sample Designation . 

All samples obtained during the various phases of the field sampling program will be identified as 

specified in the OU5 QAPjP (DOE 1993a). This identification code scheme will be unique for Area 9 

and will not be repeated at any other AOC during the RIJFS in OU5 . 
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APPENDIX 6 
SITE SPECIFIC FIELD SAMPLING PLAN 

AREA 21 - OLD SW BUILDING RADIOACTIVE WASTE BUNKER 

Background 

Area 21 is approximately 110 feet by 175 feet (19,250 ff) in size and is located on the south central slope 

of the SMIPP Hill just south of Area J (Figure 6.1.). According to historical data (DOE 1993b) there were 

two bunkers located in this area: a large one for the storage of explosives and a smaller one for detonator 

storage during the period when Mound Plant was originally constructed. The large bunker (known as 

shack #2) was reportedly used extensively for the storage of high energy gamma emitting radioactive 

wastes. Drums stored in the shack were surveyed in June 1953 and readings on the order of 7.5 R/hr were 

recorded. The material in the drums was believed to be radioactive wastes from the radium-actinium 

program. The Mound Site Survey Program (Stought, et al., 1988) reportedly located the area by gamma 

survey and found elevated levels of radium-226. No radium-226 was subsequently found during the 

reconnaissance survey for the OU9 Site Scoping Report, Volume 3 (DOE 1993b). However, Area 21 

contaminants do include plutonium-238 (0.1 to 1 pCilg) and cesium-137 (0.1 to 100 pCilg). Tritium and 

radium-226 were detected in a core some 60 inches deep (DOE 1993b) at 0.99 and 1.2 pCilg, respectively . 

No information regarding the presence of chemical (non-radioactive) contamination in Area 21 is available. 

Mound Plant drawings (DOE 1992b) indicate that the depths to bedrock in this area range from 3 to 4 

feet. 

Sampling Objectives 

The objectives of the RI/FS sampling in Area 21 are to: 

1. confirm the levels of plutonium-238, cesium-137, radium-226, and tritium previously 
recorded; 

2. determine if other radioactive contaminants are present in detectable concentrations and 
at what locations; 

3. determine if chemical (i.e., non-radioactive) contaminants are present and their 
concentrations/locations; 

4. characterize the lat.eral and vertical extent of radioactive and non-radioactive 
contamination in Area 21 soils and groundwater (if encountered); 

5. obtain data to defme the sources of contamination (if any); and, 

6. obtain aata to develop the conceptual site model for Area 21. 
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Sampling Rationale 

The existing data regarding the nature and extent of contamination jn Area 21 is limited to radionuclides 

in the soils. No data is available concerning the lateral or vertical distribution of chemical (non­

radioactive) contamination is available. Therefore, a phased sampling approach will be implemented using 

the Observational Method recommended by the EPA for managing uncertainty during the RIIFS process 

under CERCLA. 

For Area 21, the exploratory phase (Phase 1) will consist of a field screening survey for radioactive 

contamination (plutonium-238 and thorium) using a FIDLER as described in ER Program SOP 6.7. The 

area will be screened on a 25-foot grid (Figure 6.1.), beginning at one comer of a grid block and 

progressing in a serpentine pattern over the entire block, ending in the diagonally opposite comer of the 

block. If a location of elevated activity is found along the perimeter of the area grid, additional readings 

will be taken by projecting the grid line (transect) one established interval beyond the common node 

perimeter transect. In the event the new reading is also elevated, a partial grid with the new reading as 

the common node point (starting point) aligned with the original area grid will be constructed. Additional 

readings will be taken one interval away from the starting point, in each of three directions along the 

partial grid. The reading process will be repeated until no elevated activity points are located. In similar 

manner, an elevated activity point located at an extreme comer of the area grid will have both transects 

projected out one established interval and readings taken. If additional readings are required, then a partial 

grid will be constructed until no further elevated activity points are located. 

A soil gas survey will also be performed under the Phase 1 exploratory study to screen the area for VOCs 

and SVOCs. The radioactive and soil gas screening surveys will be used to locate the Phase 2 sampling 

points. 

Under Phase 2, subsurface soil borings will be installed to obtain samples for the analyses of chemical 

and radionuclide constituents using the laboratory parameters specified in the OU5 Work Plan DQOs and 

the quality objectives of the OU5 QAPjP (DOE 1993a). If necessary, -a third phase of the field sampling 

program will be performed to investigate any "hot spots" (radioactive and/or chemical) identified during 

Phase 2 and to determine the extent of groundwater contamination (if encountered). 

Sampling Locations and Frequency 

During the field screening survey using the FIDLER, any locations of elevated activity (readings above 

site background) will be staked and the levels documented in accordance with SOP 6.7. A sketch will 
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be made of the area showing the locations of elevated concentrations of radioactive contaminants and the · 

physiog~ographical features.' If any FIDLER screening locations have to be moved, the changes will be • 

documented on the form provided in SOP 6. 7. 

The soil gas collectors will be placed in a 25-foot grid pattern as shown inFigure 6.1., at a depth of 18 

inches and backfilled. A total of 70 soil gas collectors will be placed within and around the known 

dimensions of Area 21. In addition to the primary soil gas locations, five collectors will be installed for 

time calibration as described in the OU5, RI/FS Work Plan (DOE 1993c). Four triplicate collectors (three 

samplers in one tube) will be included for QAJQC purposes. The locations of the time collectors and 

triplicate collectors will be recorded in the field logbooks. Two trip blanks will accompany the survey 

collectors as they are transported to and from the survey site and the analytical laboratory. One trip blank 

will be returned with the first set of time calibration samples; the other trip blank will be returned with 

the survey samplers. Ambient air samples will be collected as outlined in the OU5 QAPjP (DOE 1993a). 

The number and locations of the samples collected during Phase 2 will be determined on the basis of the 

FIDLER screening data and soil gas survey results according to EPA guidance (1989). If any "hot spots" 

exist (e.g., detections are greater than the field equipment lower detection limits), those spots would be 

a starting point for a statistically designed Phase 2 program. If the FIDLER and soil gas survey results 

are inconclusive or fail to provide an adequate data base, the sample locations will be determined using 

the 25-foot grid established for the soil gas sampling. Since the vertical extent of the contamination will 

not be determined by the Phase 1 data, continuous core samples will be collected at each soil boring 

location using split-barrel samplers (SOP 4.1). Upon retrieval, these samples will be logged according 

to the criteria outlined in SOPs 5.1 and 5.3. Each soil core sample will be screened using a FIDLER for 

radionuclides and a PID and CGI for VOCs and combustible gases. A sample will be collected for VOC 

analysis if readings greater than 1 ppm above background are recorded on the PID or greater than 10 

percent LEL on the CGI. A sample will also be obtained for analysis if elevated readings are recorded 

by the FIDLER. 

Samples for chemical and radiological analysis will be obtained using a 3-inch split-spoon sampler with 

liners (brass or stainless steel) or a 3-inch o.d., 24" long, brass or stainless steel thin-walled sampler 

(Shelby tube). The borings may be placed using a drill rig; mechanical auger, and/or hand auger at the 

discretion of the senior field geologist and program field manager. The samples shall be preserved, 

handled, placed into the appropriate containers, and labeled for shipment per Section 7. of this FSP and 

the OU5 QAPjP (SOPs 1.3, 1.4, 1.5 and 5.1 through 5.3). 
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During drilling for the chemical· and radiological samples, soil sampling and borehole logging will be 

performed to conform to SOP 5.1. The soil sampling will be used to determine geotechnical, geologic, 

and geochemical parameters including: TOC, CEC, and general physical parameters (Table VII.2.). 

Samples will be taken at the surface and 4-foot depth intervals until bedrock is encountered or, based on 

noticeable soil property differences or color, a field geotechnical engineer or geologist will selec~ 

appropriate samples during drilling. The remainder of the sample will be composit~d in a stainless steel 

bowl. Part of this composited sample will be sent to the Mound Plant soil screening facility and the 

remainder will be sent to the analytical laboratory for the balance of the required analyses. If no elevated 

FIDLER or PID/CGI readings are obtained, the sample will be discarded as IDM and coring will be 

resumed. Any soil sample selected for physical parameters (geotechnical/geologic) testing that exceeds 

regional background radiation levels must be sent to a geotechnical laboratory licensed to receive 

radiological material. Regardless of the FIDLER or PID/CGI screening results, radiological and chemical 

samples will be collected in the first 6-inch interval from the surface and at 5-foot intervals in each 

borehole to a maximum depth of 10 feet or until bedrock is encountered. 

Based upon data from previous investigations the depth to bedrock in this area is probably less than 10 

feet (DOE 1992b). If groundwater is encountered in sufficient quantity, a grab sample will be obtained 

for laboratory analysis following the procedures contained in the drilling SOP exhibited in the OU5 

QAPjP, Attachment 1. In addition, if any surface water is encountered, an appropriate sample will be 

collected as prescribed in SOP 2.9. All samples will be analyzed for the OU5 laboratory parameters as 

specified in the OU5 Work Plan DQOs and the quality objectives of the OU5 QAPjP (DOE 1993a). 

Sample Designation 

All samples obtained during the various phases of the field sampling program will be identified as 

specified in the OU5 QAPjP (DOE 1993a). This identification code scheme will be unique for Area 21 

and will not be repeated at any other AOC during the RYFS in OU5. 
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Background 

APPENDIX 7 
SITE SPECIFIC FIELD SAMPLING PLAN 

AREA22-0RPHANSOIT$ 

Area 22 is approximately 75 feet by 150 feet (11,250 fr) in size and is located in the southwest part of 

the SMIPP Hill, adjacent to Building 53 (Figure 7 .1.). This ar~ contains numerous piles of previously 

excavated soil from past construction activities at Mound Plant. Surface soil samples obtained during the 

Mound Site Survey Project (Stought, et al., 1988) identified cobalt-60 (10 to 1,000 pCilg), cesium-137 

(1 to 2 pCi/g), radium-226 (0.1 to 1 pCi/g) and plutonium-238 (maximum concentration of 1.67 pCi/g). 

No chemical contamination data is available and the spatial distribution (lateral and vertical) of Area 22 

contamination is unknown. 

Sampling Objectives 

The objectives of the RifFS sampling in Area 22 are to: 

1. confirm the levels of cobalt-60, cesium-137, radium-226, and plutonium-238 previously 
found; 

2. determine if other radioactive contaminants are present and at what 
concentrations/locations; 

3. determine if chemical contaminants are present and their concentrations/locations; 

4. characterize the lateral and vertical extent of radioactive and chemical contamination in 
Area 22 soils and groundwater (if encountered); 

5. obtairi data to defme the sources of contamination (if any); and 

6. obtain data to develop a conceptual site model for Area 22. 

Sampling Rationale 

The existing data regarding the nature and extent of contamination in Area 22 is limited to radionuclides 

in surface soils. No data is available regarding the vertical distribution of radioactive contaminants and 

no chemical (non-radioactive) contaminant data is available. Therefore, a phased sampling approach' will 

be implemented using the Observational Method recommended by the EPA for managing uncertainty 

during the RifFS process under CERCLA. 
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For Area 22, the exploratory phase (Phase 1) will consist of a field screening survey for radioactive 

contamination (plutonium-238 and thorium) using a FIDLER in accordance withER Program SOP 6.7. · 

The area will be screened on a 25-foot grid (Figure 7 .1.), beginning at one comer· of a grid block and 

progressing in a serpentine pattern over the entire block, ending in the diagonally opposite comer of the 

block. If a location of elevated activity is found along the perimeter of the area grid, additional readings 

will be taken .bY projecting the grid line (transect) one established interval beyond the common node 

perimeter transect. In the event the new reading is also elevated, a partial grid with the new reading as 

the.common node point (starting point) aligned with the original area grid will be constructed. Additional 

readings will be taken one interval away from the starting point, in each of three directions along the 

partial grid. The reading process will be repeated until no elevated activity points are located. In similar 

manner, an elevated activity point located at an extreme corner of the area grid will have both transects 

projected out one established interval and readings taken. If additional readings are required, then a partial 

grid will be constructed until no further elevated activity points are located. 

A soil gas survey will also be performed under the Phase 1 exploratory study to screen the area for VOCs 

and SVOCs. The radioactive and soil gas screening surveys will be used to locate the Phase 2 sampling 

points. Under Phase 2, subsurface soil borings will be excavated to obtain samples for the analyses of 

chemical and radioactive constituents using the laboratory parameters specified in the OU5 Work Plan 

DQOs and the quality objectives of the OU5 QAPjP (DOE 1993a). If required, a third phase of the field 

sampling program will be performed to investigate any "hot spots" (radioactive and/or chemical) identified 

during Phase 2 and to determine the extent of groundwater contamination (if encountered). 

Sampling Locations and Frequency 

During the field screening survey using the FIDLER, any locations of elevated activity (readings above 

site background) will be staked and the levels documented in accordance with SOP 6.7. A sketch will 

be made of the area showing the locations of elevated concentrations of radionuclides and the 

physiogeographical features.. If any .FIDLER screening locations have to be moved, the changes will be 

documented on the form provided in SOP 6. 7. 

The soil gas collectors will be placed.in a 25-foot grid pattern a8 shown in Figure 7.1. at a depth of 18 

inches and backfilled. A total of 117 soil gas collectors will be placed within and around the known 

dimensions of Area 22. In addition, five collectors will be installed for time calibration as described in 

the soil gas procedures presented ·in the OU5 QAPjP (DOE 1993a). Four triplicate collectors (three 

samplers in one tube) will be included for QAJQC purposes. The locations of the time collectors and 
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triplicate collectors will be recorded in the field. logbooks. Two trip blanks will accompany the survey 

collectors as they are transported to and from the survey site and the analytical laboratory. One trip blank 

will be returned with the first set of time calibration samples; the other trip blank will be returned with 

the survey samplers. Ambient air samples will be c()llected as outlined in the OU5 QAPjP (DOE 1993a). 

The number and locations of the samples collected during Phase 2 will be determined on the basis of the 

FIDLER screening and soil gas survey results according to EPA guidance (1989). If any "hot spots" exist 

(e.g., detections are greater than the field equipment lower detection limits), those spots would be a 

starting point for a statistically designed Phase 2 program. If the FIDLER and soil gas survey results are 

inconclusive or fail to provide an adequate data base, the sample locations will be determined using the 

25-foot grid established for the soil gas sampling. Since the vertical extent of the contamination will not 

be determined by the Phase 1 data, continuous core samples will be collected at each soil boring location 

using split-barrel samplers (SOP 4.1). Upon retrieval, these samples will be logged according to the 

criteria outlined in SOPs 5.1 and 5.3. Each soil core sample will be screened using a FIDLER for 

radionuclides, and a PID and CGI for VOCs and combustible gases. A sample will be collected for VOC 

analysis if readings greater than 1 ppm above background are recorded on the PID or greater than 10 

percent LEL on the CGI. A sample will also be obtained for analysis if elevated readings are recorded 

by the FIDLER. 

Samples for chemical and radiological analysis will be obtained using a 3-inch split-spoon sampler with 

liners (brass or stainless steel) or a 3-inch o.d., 24" long, brass or stainless steel thin-walled sampler 

(Shelby tube). The borings may be placed using a drill rig, mechanical auger, and/or hand auger at the 

discretion of the senior field geologist and program field manager. The samples shall be preserved, 

handled, placed into the appropriate containers, and labeled for shipment per Section 7. of this FSP and 

the OU5 QAPjP (see SOPs 1.3, 1.4, 1.5 and 5.1 through 5.3). 

During drilling for the. chemical and radiological samples, soil sampling and borehole logging will be 

performed to conform to SOP 5.1. The soil sampling will be used to determine geotechnical, geologic, 

and geochemical parameters including: TOC, CEC, and genera! physical parameters (Table VII.2.). 

Samples will be taken at_ the surface and 4-foot depth intervals until bedrock is encountered or, based on 

noticeable soil property differences or color, a field geotechnical engineer or geologist will select the 

appropriate samples during drilling. The remainder of the sample will be composited in a stainless steel 

bowl. Part of this composited sample will be sent to the Mound Plant soil screening facility and the 

remainder will be sent to the analytical laboratory for the balance of the required analyses. If no elevated 
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FIDLER or PID/CGI readings are obtained, the sample will be discarded as IDM and coring will be . 

resumed. Any soil s~ple selected for physical parameters (geotechnical/geologic) testing that exceeds 

regional background radiation levels must be sent to a geotechnical laboratory licensed to receive 

radiological material. Regardless of the FIDLER or PID/CGI screening results, radiological and chemical 

samples will be collected in the first 6-inch interval from the surface and at 5-foot intervals in each 

borehole to a maximum depth of 20 feet or until bedrock is encountered. 

Based upon data obtained from previous investigations (DOE 1992b) the depth to bedrock in Area 22 

ranges from 2 to 7 feet below land surface. If groundwater is encountered in sufficient quantity, a grab 

sample will be obtained for laboratory analysis following the procedures presented in the drilling SOP 

exhibited in the OU5 QAPjP, Attachment 1. In addition, if any surface water is encountered, an 

appropriate sample will be collected following the procedures in SOP 2.9. All samples will be analyzed 

for the OU5 laboratory parameters as specified in the OU5 Work Plan DQOs and the quality objectives 

of the OU5 QAPjP (DOE 1993a). 

Sample Designation 

All samples obtained during the various phases of the field sampling program will be identified as 

specified in the OU5 QAPjP (DOE 1993a). For example, the soil gas designation codes for the first 3 

samples obtained from the first sampling point would be: 

MND28-2201-0001 for the first sample at location 1 

MND28-2202-0001 

MND28-2202-0002 

for the first sample at location 2 

for the second sample at location 2 

This identification code scheme will be unique for Area 22 and will not be repeated at any other AOC 

during the RIIFS in OU5 . 
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APPENDIX 8 
SITE SPECIFIC FIELD SAMPLING PLAN 

SEWAGE DISPOSAL BUILDING AREA (Area 3) 

The Sewage Disposal Building Area is located southwest of the Main Hill near the southwestern border 

of Mound Plant near Building 94-within Area 3 (Figure 8.1.). The sanitary wastewater treatment plant 

at the Sewage Disposal Building area is used to treat sanitary wastewater produced by Mound Plant. It 

consists of the grit chamber, grit conveyor, comminutor, equalization basins, aeration basins, clarifiers, 

sand filters, and the chlorine contact chambers. Sources of wastewater include restrooms, showers, laundry 

facilities, lab sinks, floor drains, and the rinse water from a small refmishing system (Kearney 1988). The 

sludge produced by the treatment system is reported to contain plutoniurn-238 and thorium-232. Although 

the sludge does not have hazardous waste characteristics (Kearney 1988), its chemical composition is 

unknown. The system has been in operation since 1975 and is in good condition. Evidently, a spiJ! 

allowed materials to enter a ditch to the south east of the equipment. This ditch area will be investigated 

following this plan. 

• Sampling O~jectives 

• 

The objectives of the RifFS sampling in the Sewage Disposal Building Area are to: 

1. confirm the levels of plutonium-238 and thorium-232 previously recorded; 

2. determine if other radioactive contaminants are present in detectable concentrations and 
at what locations; 

3. determine if chemical (i.e., non-radioactive) contaminants are· present and their 
concentrations/locations; 

4. characterize the lateral and vertical extent of any radioactive and chemical contamination 
in area soils and groundwater (if encountered); 

5. obtain data to defme the source of contamination (if any); and, 

6. obtain data to develop a conceptual site model for Area 3 

Sampling Rationale 

The existing data regarding the nature and extent of contamination in the Sewage Disposal Building Area 

is limited to radionuclides. No data concerning the lateral or vertical distribution of chemical (non-
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radioactive) contamination is available. Therefore, a phased sampling approach will be implemented using 

the Observational Method recommended by the EPA for managing uncertainty during the RIJFS process 

under CERCLA. 

For this area, the exploratory phase (Phase 1) will consist of a field screening survey for radioactive 

contamination (plutonium-238 and thorium) using a FIDLER as described in ER Program SOP 6.7. Due 

to its small size, the area will be screened on a 10-foot grid (Figure 8.1.), beginning at one comer of a 

grid block and progressing in a serpentine pattern over the entire block, ending in the diagonally opposite 

corner of the block. If a location of elevated activity is found along the perimeter of the area grid, 

additional readings will be taken by projecting the grid line (transect) one established interval beyond the 

common node perimeter transect. In the event the new reading is also elevated, a partial grid with the new 

reading as the common node point (starting point) aligned with the original area grid will be constructed. 

Additional readings will be taken one interval away from the starting point, in each of three directions 

along the partial grid. The reading process will be repeated until no elevated activity points are located. 

In similar manner, an elevated activity point located at an extreme corner of the area grid will have both 

transects projected out one established interval and readings taken. If additional readings are required, 

then a partial grid will be constructed until no further elevated activity points are located . 

A soil gas survey will also be performed under the Phase 1 exploratory study to screen the area for VOCs 

and SVOCs. The radioactive and soil gas screening surveys will be used to locate the Phase 2 sampling 

points. 

Under Phase 2, subsurface soil borings will be installed to obtain samples for the analyses of chemical 

and radionuclide constituents using the laboratory parameters specified in the OU5 Work Plan DQOs and 

the quality objectives of the OU5 QAPjP (DOE 1993a). If necessary, a third phase of the field sampling 

program will be performed to investigate any "hot spots" (radioactive and/or chemical) identified during 

Phase 2 and to determine the extent of groundwater contamination (if encountered). 

Sampling Locations and Frequency 

During the field screening sul"'iey using the FIDLER, any locations of elevated activity (readings above 

site background) will be staked and the levels documented in accordance with SOP 6.7. · A sketch will 

be made of the area showing the locations of elevated concentrations of radioactive contaminants and the 

physiogeographical features. If any FIDLER screening locations have to be moved, the changes will be 

documented on the form provided in SOP 6. 7. 
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The soil gas collectors will be placed in a 10-foot grid pattern as shown in Figure 8.1., at a depth of 18 . 

inches and backfilled. A total of 150 soil gas collectors will be placed within and around the ditch where 

this area is located. In addition to the primary soil gas locations, five collectors will be installed for time 

calibration as described in the OU5 QAPjP (DOE 1993a). Four triplicate collectors (three samplers in one 

tube) will be included for QA/QC purposes. The locations of the time collectors and triplicate collectors 

will be recorded in the field logbooks. Two trip blanks will accompany the survey collectors as they are 

transported to and from the survey site and the analy.ticallaboratory. One trip blank will be returned with 

the first set of time calibration samples; the other trip blank will be returned with the survey samplers. 

Ambient air samples will be collected as outlined in the OU5 QAPjP (DOE 1993a). 

The number and locations of the samples collected during Phase 2 will be detennined on the basis of the 

FIDLER screening data and soil gas survey results according to EPA guidance (1989). If any "hot spots" 

exist ~e.g., detections are greater than the field equipment lower detection limits), those spots would be 

a starting point for a statistically designed Phase 2 program. If the FIDLER and soil gas survey results 

are inconclusive or fail to provide an adequate data base, the sample locations will be determined using 

the 10-foot grid established for the soil gas sampling. Since the vertical extent of the contamination will 

not be detennined by the Phase 1 data, continuous core samples will be collected at each soil boring 

location using split-barrel samplers (SOP 4.1). Upon retrieval, these samples will be logged according 

to the criteria outlined in SOPs 5.1 and 5.3. Each soil core sample will be screened using a FIDLER for 

radionuclides, and a PID and CGI for VOCs and combustible gases. A sample will be collected for VOC 

analysis if readings greater than 1 ppm above background are recorded on the PID or greater than 10 

percent LEL on the CGI. A sample will also be obtained for analysis if elevated readings are recorded 

by the FIDLER. 

Samples for chemical and radiological analysis will be obtained using a 3-inc~ split-spoon sampler with 

liners (brass or stainless steel) or a 3-inch o.d., 24" long, brass or stainless steel thin-walled sampler 

(Shelby tube). The borings may be placed using a drill rig, mechanical auger, and/or hand auger at the 

discretion of the senior field geologist and program field manager. The samples shall be preserved, 

handled, placed into the appropriate containers, and labeled for shipment per Section 7. of this FSP and 

the OU5 QAPjP· (SOPs 1.3, 1.4, 1.5 and 5.1 through 5.3). 

During drilling for the chemical and radiological samples, soil sampling .and borehole logging will be 

performed to conform to SOP 5.1. The soil sampling will be used to determine geotechnical, geologic, 

and geochemical parameters including; TOC, CEC, and general physical parameters (Table· VII.2.). 
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Samples will be taken at the surface and 4- foot depth intervals until bedrocK is encountered or, based on 

noticeable soil property differences or color, a field geotechnical engineer or geologist will select 

appropriate samples during drilling. The remainder of the sample will be composited in a stainless steel 

bowl. Part of this composited sample will be sent to the Mound Plant soil screening facility and the 

~remainder will be sent to the analytical laboratory for the balance of the required analyses. -If no elevated 

FIDLER or PID/CGI readings are obtained, the sample will be discarded as IDM and coring will be 

resumed. Any soil sample selected for physical parameters {geotechnical/geologic) testing that exceeds 

regional background radiation levels must be sent to a geotechnical laboratory licensed to receive 

radiological material. Regardless of the FIDLER or PID/CGI screening results, radiological and chemical 

samples will be collected in the first 6-inch interval from the surface and at 5-foot intervals in each 

borehole to a maximum depth of 20 feet. 

Based upon data from previous investigations the depth to bedrock in this area is greater than 25 feet 

(DOE 1992b). If groundwater is encountered in sufficient quantity, a grab sample will be obtained for 

laboratory analysis following the procedures presented in the drilling SOP exhibited in the OU5 QAPjP, 

Attachment 1. In addition, if any surface water is encountered an appropriate sample will be collected 

as described in SOP 2.9. All samples will be analyzed for the OU5 laboratory parameters as specified 

in the OU5 Work Plan DQOs and the quality objectives of the OU5 QAPjP (DOE 1993a). 

Sample Designation 

All samples obtained during the various phases of the field sampling program will be identified as 

specified in the OU5 QAPjP (DOE 1993a). This identification code scheme will be unique for the Sewage 

Disposal Building Area and will not be repeated at any other AOC during the RifFS in OU5. 
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APPENDIX 9 
SITE SPECIFIC FIELD SA:MPLING PLAN 

AREA 13- POLONIUM CONTAMINATED WOOD 

Area 13 is approximately 100 feet by 110 feet (11,000 ff) in size and is located northeast of Building 49 

in the Fire Test Area next to the plant drainage ditch and in the valley between the Main Hill and the 

SMIPP Hill (Figure 9.1.). However, the exact location of Area 13 is not known. This area was used to 

store wood structure material from the demolition of the Dayton operations (circa 1950) that was known 

to be contaminated with polonium-210. Soil samples taken in or near Area 13 during the Mound Site 

Survey Project (Stought et al., 1988) detected plutonium-238 at concentrations ranging from 0.34 to 5.74 

pCi/g. No thorium was detected above 2 pCi/g in these samples. Since polonium-210 has a relatively 

short half-life (138.4 days), the contamination associated with the wood structures has decayed to stable 

lead (lead-206). The quantity of polonium-210 believed to be present on the contarriinated wood was 

small and its radioactive decay would have produced very small quantities of lead (i.e., at concentrations 

below background levels). No information is available regarding any chemical (non-radioactive) 

contamination in this area . 

Sampling Objectives 

The objectives of the RIIFS sampling in Area 13 are to: 

1. conftrm the levels of plutonium-238 previously recorded; 

2. determine if other radioactive contaminants are present in detectable concentrations and 
at what locations; · 

3. determine if chemical (i.e., non-radioactive) contaminants are present and their 
concentrations/locations; 

4. characterize the lateral and vertical extent of radioactive and chemical contamination in 
Area 13 soils and groundwater (if encountered); 

5. obtain data to defme the sources of contamination (if any); and, 

6. obtain data to develop the conceptual site model for a Area 13. 

Sampling Rationale 

The existing data regarding the nature and extent of contamination in Area 13 is limited to radionuclides 

in the soils. No data is available concerning the vertical distribution of radionuclides in Area 13 and no 
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chemical (non-radioactive) contamination data is available. Therefore, a phased sampling approach will 

be implemented using the Observational Method recommended by the EPA for managing uncertainty 

during the RI/FS process under CERCLA. 

For- Area 13, the exploratory phase (Phase 1) will consist of a field screening survey for radioactive 

contamination (plutonium-238 and thorium) using a FIDLER as described in ER Prc!gram SOP 6.7. The 

area will be screened on a 25-foot grid (Figilre 9.1.), beginning at one comer of a grid block and 

progressing in a serpentine pattern over the entire block, ending in the diagonally opposite comer of the 

block. If a location of elevated activity is found along the perimeter of the area grid, additional readings 

will be taken by projecting the grid line (transect) one established interval beyond the common node 

perimeter transect. In the event the new reading is also elevated, a partial grid. with the new reading as 

the common node point (starting point) and aligned with the original area grid will be constructed. 

Additional readings will be taken one interval away from the starting point, in each of three directions 

along the partial grid. The reading process will be repeated until no elevated activity points are located. 

In similar manner, an elevated activity point located at an extreme comer of the area grid will have both 

transects projected out one established interval and readings taken. If additional readings are required, 

then a partial grid will be constructed until no further elevated activity points are located . 

A soil gas survey will also be accomplished under the Phase 1 performed study to screen the area for 

VOCs and SVOCs. The radioactive and soil gas screening surveys will be used to locate the Phase 2 

sampling points. 

Under Phase 2, subsurface soil borings will be excavated to obtain samples for the analyses of chemical 

and radionuclide constituents using the laboratory parameters specified in the OU5 Work Plan DQOs and 

the quality objectives of the OU5 QAPjP (DOE 1993a). If necessary, a third phase of the field sampling 

program will be perform~d to investigate any "hot spots" (radioactive and/or chemical) identified during 

Phase 2 and to determine the extent of groundwater contamination (if encountered). 

Sampling Locations and Frequency 

During the field screening survey using the FIDLER any locations of elevated activity (readings above 

site background) will be staked and the levels documented in accordance with SOP 6.7. A sketch will 

be made of the area showing the locations ofelevated concentrations of radioactive contaminants and the 

• physiogeographical features. If any FIDLER screening locations have to be moved, the changes will be 

documented on the f~rm provided in SOP 6.7. 
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The soil gas collectors will be placed in a 25-foot grid pattern as show~ in Figure 9.1., at a depth of 18 

inches and backfilled. A total of 46 soil gas collectors will be placed within and around the known 

dimensions of Area 13. In addition to the primary soil gas locations, five collectors will be installed for 

time calibration as described in the OU5 QAPjP (DOE 1993a). Four triplicate collectors (three samplers 

in one tube) will be included for QAJQC purposes. The locations of the time collectors and triplicate 

collectors will be recorded in the field logbooks. Two trip blanks wil~ accompany the survey collectors 

as they are transported to and from the survey site and the analytical laboratory. One trip blank will be 

returned with the first set of time calibration samples; the other trip blank will be returned with the survey 

samplers. Ambient air samples will be collected as outlined in the OU5 QAPjP (DOE 1993a). 

The number and locations of the samples collected during Phase 2 will be determined on the basis of the 

FIDLER screening data and soil gas survey results according to EPA guidance (1989). If any "hot spot" 

exist (e.g., detections are greater than the field equipment lower detection limits), those spots would be 

a starting point for a statistically designed Phase 2 program. H the FIDLER and soil ga.S survey results 

are inconclusive or fail to provide an adequate data base, the sample locations will be determined using 

the 25-foot grid established for the soil gas sampling. Since the vertical extent of the contamination will 

not be determined by the Phase 1 data, continuous core samples will be collected at each soil boring 

locations using split-barrel samplers (SOP 4.1). Upon retrieval, these samples will be logged according 

to the criteria outlined in SOPs 5.1 and 5.3. Each soil core sample will be screened using a FIDLER for 

radionuclides, and a PID and CGI for VOCs and combustible gases. A sample will be collected for VOC 

analysis if readings greater than 1 ppm above background are recorded on the PID or greater than 10 

percent LEL on the CGI. A sample will also be obtained for analysis if elevated readings are recorded 

by the FIDLER. 

Samples for chemical and radiological analysis will be obtained using a 3-inch split-spoon sampler with 

liners (brass or stainless steel) or a 3-inch o.d., 24" long, brass or stainless steel thin-walled sampler 

(Shelby tube). The borings may be placed using a drill rig, mechanical auger, and/or hand auger at the 

discretion of the senior field geologist and program field manager. The samples shall be preserved, 

handled, placed into the appropriate containers, and labeled for shipment per Section 7. of this FSP and 

the OU5 QAPjP (SOPs 1.3, 1.4, 1.5 and 5.1 through 5.3). 

During drilling for the chemical and radiological samples, soil sampling and borehole logging will be 

• 

• 

performed to conform to SOP 5.1. The soil sampling will be used to determine geotechnical, geologic, • 

and geo_chemical parameters including: TOC, CEC, and .general physical parameters (Table Vll.2.). 
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Samples will be taken at the surface and 4-foot depth intervals until bedrock is encountered or, based on 

noticeable soil property differences or color, a field geotechnical engineer or geologist will select 

appropriate samples during drilling. The remainder of the sample will be composited in a stainless steel 

bowl. Part of this composited sample will be sent to the Mound Plant soil screening facility and the 

remainder will be sent to the analytical laboratory for the balance of the required analyses. ·If no elevated 

FIDLER or PID/CGI readings are obtained, the sample will be discarded as IDM and coring will be · 

resumed. Any soil sample selected for physical parameters (geotechnical/geologic) testing that exceed 

regional background radiation levels must be sent to a geotechnical laboratory licensed to receive 

radiological material. Regardless of the FIDLER or PID/CGI screening results, radiological and chemical 

samples will be collected in the first 6-inch interval from the surface and at 5-foot intervals in each 

borehole to a maximum depth of 20 feet or until bedrock is encountered. 

Based upon data from previous investigations the depth to bedrock in this area is greater than 40 feet. If 

groundwater is encountered in sufficient quantity, a grab sample will be obtained for laboratory analysis 

using the procedures presented in the drilling SOP exhibited in the OU5 QAPjP, Attachment 1. In 

addition, if any surface water is encountered, an appropriate sample will be collected in accordance with 

SOP 2.9. All samples will be analyzed for the OU5laboratory parameters as specified in the OU5 Work 

Plan DQOs and the quality objectives of the OU5 QAPjP (DOE 1993a). 

Sample Designation 

All samples obtained during the various phases of the field sampling program will be identified as 

specified in the OU5 QAPjP (DOE 1993a). This identification code scheme will be unique for Area 13 

and will not be repeated at any other AOC during the RI/FS in OU5 . 
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Background 

APPEND~ 10 
SITE SPECIFIC FIELD SAMPLING PLAN 

AREA J: THE HILLSIDE DISPOSAL AREA 

Area J, known as the hillside disposal area, is located on the west slope of the SMIPP Hills, north of 

Areas 21. (Figure 10.1.). This area was used from the early 1970s to the early 1980s for the disposal of 

construction residues such as excavated soils, concrete, piping, metal banding, plumbing fixtures, and 

roofmg materials, which were either dumped or bulldozed over the side of the hill (DOE 1993b). Area 

J also includes 3 ponded areas that are located just down the slope (west) of the hill from where materials 

were dumped (DOE 1986). The exact sizes and locations of these ponded areas are open to interpretation 

and are presently being evaluated as potential wetlands under OU9 activities. Due to this lack of clarity, 

the ponded areas are not represented on any figures contained in this FSP appendix or the OU5 RIIFS 

Work Plan (DOE 1993c). 

Twelve core locations and nine surface locations were sampled, either within or near Area J, as part of 

the Mound Plant Site Survey Project (Stought, et al., 1988). The maximum subsurface plutonium-238 

concentration measured was 71.30 pCi/g in the sample taken at a depth of 18 inches from core location 

0156. The maximum subsurface total thorium concentration measured· was 30.42 pCi/g in the sample 

taken at a depth of 162 inches from core location 0160. the maximum surface plutonium-238 

concentration measured was 46.45 pCi/g in the sample taken from location 0633. No thorium was 

detected above 2.0 pCi/g in any of the surface samples collected. Cobalt-60 was detected at a 

.concentration of 3.0 pCi/g at a depth of 36 inches at core location 0150. Low levels of tritium were 

detected at a concentration of 6.84 pCi/ml in the surface sample collected at location 0633. 

The upper (east), relatively flat portion of Area J was historically used to stage soils contaminated with 

thorium and plutonium. Soils and possible other debris were placed in the area as part of excavation 

projects, · including a water. line repair below the adjacent water tower, and possible plutonium­

contaminated soils from the construction of the overflow pond in the mid-1970s (DOE 1986). The area 

may have also been referred to as the dredged materials disposal area (Area 11a) in the map of Hot Waste 

Burial Sites, reproduced in the Site Scoping Report: Volume 7- Waste Management (DOE 1993c). In 

1988, 150 half-size low specific activity boxes (approximately 150 cubic yards) of soil were removed from 

the area. Subsequent screening by the Mound Plant soil screening facility indicated levels of thorium and 

• plutonium-238 below 2.and 146 pCi/g, respectively (Rader 1988). 
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No chemical data exists at Area J, but a soil gas survey has been conducted at the site to screen for· 

possible contaminants. All samples were initially collected .at 5-foot depths, but two were sampled at 

depths near 20-feet to test for VOCs near geophysical anomalies. No groundwater was encountered~ 

The total· VOCs detection map (Figure 10.2.) displays the sample points and VOC ·"hits" in relation to 

Area J. Table X.l. summarizes positive detections from the Soil Gas Survey, while Table X.2. 

summarizes positive blank detections for the soil gas survey. This soil gas survey does not provide 

adequate coverage across Area J and is not situated in a grid pattern. It does provide an idea of what 

chemical contaminants are present at the site and can help focus efforts for a more thorough soil gas 

survey grid at the site. 

Monitoring well 0325 is located west and probably downgradient of Area J. This well has been sampled 

and analyzed for hazardous constituents, and xylene has been detected. This well has also been sampled 

as part of the Mound Plant installation groundwater assessment program. This well, along with proposed 

well 326 and the three ponded areas, will be sampled as part of the OU5 Groundwater Characterization 

described in the OU5, RI/FS Work Plan (DOE 1993c) . 

In 1992, a detailed geophysical survey was conducted over approximately 90,000 square feet in Area J 

(DOE 1992c). The geophysical investigation consisted of both electromagnetic and magnetometer/ 

gradiometer surveys with the primary objective of locating near-surface and subsurface objects that could 

impact the implementation of subsequent detailed intrusive investigations for site characterization. These 

surveys were instrumental in defming the edge of the fill material and construction debris along the wester 

slope. Based on field observations ·and the interpretations of the geophysical data, most of the surveyed 

area probably contains construction debris. The geophysical data and field observations indicate that Area 

J contains a wide range of construction debris including 55-gallon drums, concrete blocks, ferrous and 

non-ferrous metal, plastic, rubber, and limestone blocks. A triangular-shaped area in the southwest part 

of the surveyed area may not contain substantial amounts of construction debris. More than 70 large 

individual geophysical anomalies were identified. Additional sources of anomalies are likely to exist but 

they were not identified either because the sources are below the limits of resolution of the instruments, 

or the anomaly associated with these sources were masked by larger anomalies in the area. Anomalies 

identified with the EM34-3XL instrument suggest the presence of debris buried approximately 20-feet 

below the surface in the upper area of the eastern third of Area J. Results of the geophysics will be used 
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Table X.l. Summary of Positive Detections OUS Area J Soil Gas Survey 

Sample ID Sample Freon 11 Freon 113 TRAN-12DCE 
Date 

MND-01-31.53-0006 27 AUG 92 --- --- ---
MND-01-3154-0006 27 AUG 92 43 --- ---I 

MND-01-3154-1006 27 AUG 92 46 --- ---
MND-01-3155-0006 27 AUG 92 --- --- ---
MND-01-3171-0006 . 31 AUG 92 2 --- ---
MND-01-3173-0006 31 AUG 92 --- --- ---
MND-01-3175-0006 1 SEP 92 --- --- ---
MND-01 ~3176-0006 31 AUG 92 --- --- ---
MND-01-3187-0006 1 SEP 92 5 --- ---
MND-01-3209-0017 26 SEP 92 --- --- ---
Notes: Only sample locations having positive detections are sho~n. 

• Associated trip, ambient, equipment or field blank contained specified compound. 
TRAN-12DCE = trans-1,2-dichloroethene 
CIS-12DCE = cis-1,2-dichloroethene 
lllTCA = 1,1,-trichloroethane 
PCE = tetmchlorethene 
TCE = trichloroethene 

CIS-l2DCE lllTCA 

--- ---

--- ---
--- 7 

--- ---

--- ---

--- ---
--- 37 

--- ---

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

• 
PCE TCE Tolulene 

--- --- 11 

--- --- ---
to• 13 ---
--- - 5 

15 --- ---
--- --- 5• 

--- --- ---
--- --- 6• 

--- --- ---
--- --- 5 



Table X.2. Summary of Positive Blank Detections OUS Area J Soil Gas Survey 

Sample ID Sample FREON 11 FREON 113 
Date 

MND-01-3153-3002 27 AUG 92 --- ---
Notes: Only QA/QC sample locations having positive detections are shown. 

•• 

TRAN-12DCE = trans-1,2-dichloroethene 
CIS-12DCE = cis-1,2-dichloroethene 
Ill TCA = 1,1-trichlorethene 
PCE = tetrachlorethene 
TCE = trichloroethene 

TRAN·l2DCE CIS-12DCE lllTCA PCE 

--- --- --- 6 

TCE Tolulene 

--- ---

.\ 



• 

• \ 

as a guide in locating future borehole locations. The southwestern corner of Area J was not included in 

the previous geophysical surveys since it is heavily wooded and only naturally occurring materials are 

apparent at the surface. 

Sampling Objectives 

The objectives of the RIIFS sampling in Area J are to: 

1. evaluate groundwater contamination downgradient and evaluating ponded areas or seeps nearby 
as part of the OU5 surface water and seeps analyses; . . · 

2. determine what radiological contaminants are present m Area J and at what 
concentration/locations; 

3. determine if chemical (non-radioactive) contaminants are present and their concentration/locations; 

4. characterize the lateral and vertical of radioactive and chemical contamination in Area J soils and 
groundwater (if encountered); 

5. obtain data to defme the sources of contamination (if any); and 

6. obtain data to develop a conceptual site model for Area J. 

Sampling Rationale 

The existing data regarding the nature and extent of contamination in Area J is limited to radionuclides 

in surface soils. No data is available regarding the vertical distribution of radioactive contaminants and 

no chemical (non-radioactive) contaminant data is available. Therefore, a phased sampling approach will 

be implemented using the Observational Method recommended by the EPA for managing uncertainty 

during the RIIFS process under CERCLA. 

For Area J, the exploratory phase (Phase 1) will consist of a field screening survey for radioactive 

contamination using a FIDLER in accordance with ER Program SOP 6. 7. The area will be screened on 

a 25-foot grid (Figure 10.1.) beginning at one corner of a grid block and progressing in a serpentine 

pattern over the entire block, ending in the diagonally opposite corner of the block. If a locatio!l of 

elevated activity is found along the perimeter of the area grid, additional readings will be taken by 

projecting the grid line (transect) one established interval beyond the common node peri!'leter transect. 

In the event the new reading is also elevated, a partial grid with the new reading as the common node 

point (starting point) -aligned with the original area grid will be constructed. Additional readings will be 
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taken one interval away from the starting point, in each of three directions along the partial grid. The 

reading process will be repeated until no elevated activity points are located .. In similar manner, an 

elevated activity point located at an extreme comer of the area grid will have both transects projected out 

one established interval and readings taken. If additional readings are required, then a partial grid will 

be constructed until no further elevated activity points are located. 

A soil gas survey will also be performed under the Phase 1 exploratory study to screen the area for VOCs 

and SVOCs in conjunction with soil gas data points already present. The radi_oactive and soil gas 

screening surveys will be used to locate the Phase 2 sampling points. Under Phase 2, subsurface soil 

borings will be installed to obtain samples for the analyses of chemical and radioactive constituents using 

the laboratory parameters specified in the OU5 Work Plan DQOs and the quality objectives of the OU5 

QAPjP (DOE 1993a). If required, a third phase of the field sampling program will be performed to 

inves.tigate any "hot spots" (radioactive and/or chemical) identified during Phase 2 and to determine the 

extent of groundwater contamination (if encountered). 

Subsequent to the 1992 geophysical investigation in Area J, an inspection of the wooded site north of the 

supply line leading from the water tower revealed scattered construction debris over the surface. This area 

of obvious disposal covers approximately 70,000 rr to 100,000 rr and extends from near the top of the 

hill, down the entire slope, and into the northwest comer of Area J. As very little is known about this 

site, a Phase 1 exploratory study will be performed he_re. 

As part of the exploratory . study, a geophysical survey using electromagnetic and 

magneto~eter/gradiometer techniques will be employed to identify areas of difficult drilling and areas 

possibly underlain by ferro-magnetic wastes (e.g. steel reinforcement bars, drums, etc.). To optimize the 

acquisition of data, the geophysical grid established in the 1992 survey. of Ar~a J will be extended into 

this· area. The extended grid will consist of 25 north-south trending traverse lines spaced 10 feet apart, 

with stations located along the lines at 10 foot intervals (Figure 10.3.). A total of approximately 300 

stations will be used in the survey, although this number may vary depending on field conditions. 

Both terrain conductivity (EM-31) and magnetometer/gradiometer (GSM-19 and GSM-18 base station) 

surveys will be conducted at each station. The EM-31 instrument will be used to measure both the in­

phase and out-of-phase (quadrature) components in both the vertical and horizontal dipole orientations . 

The in-phase component is more sensitive to metallic objects than is the quadrature phase, whereas the 

quadrature component is more sensitive to terrain condu~tivity and external sources of electric current. 
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The magnetometer/gradiometer will be used to discriminate iron-bearing objects buried in the shallow 

subsurface. An EM34-3XL instrument will also be used in both the vertical and horizontal dipole 

orientations to measure the quadrature phase component of the induced. electromagnetic field. This unit 

will be used to better defme the anomalies which cannot be differentiated with the EM-31. The EM-34-

3XL measures apparent conductivity at greater depths than that measured by the EM-31, and has a 

maximum depth of electromagnetic penetration of approximately 20' to 40-feet depending on the mode 

of operation and the terrain conductivity. 

Sampling Locations and Frequency 

During the field screening survey using the FIDLER, any locations of elevated activity (readings above 

site background) will be staked and the levels documented in accordance with SOP 6.7. A sketch will 

be made of the area showing the locations of elevated concentrations of radionuclides and the 

physiogeographical features. If any FIDLER screening locations have to be moved, the changes will be 

documented on the form provided in SOP 6. 7. 

The soil gas collectors will also be placed in a 25-foot grid pattern as shown in Figure 10.1. at a depth 

of 18 inches and backfilled. A total of 156 soil gas collectors, will be placed within and around the 

known dimensions of Area J. In addition, eight collectors will be installed for time calibration as 

described in the soil gas procedures presented in the OU5 QAPjP (DOE 1993a). Four triplicate collectors 

(three samplers in one tube) will be included for QA/QC purposes. The locations of the time collectors 

and triplicate collectors will be recorded in the field logbooks. Two trip blanks will accompany the survey 

collectors as they are transported to and from the survey site and the analytical laboratory. One trip blank 

will be returned with the first set of time calibration samples; the other trip blank will be returned with 

the survey samplers. Ambient air samples will be collected as outlined in the OU5 QAPjP (DOE 1993a). 

The number and locations of the samples collected during Phase 2 will be determined on the basis of the 

ADLER screening and soil gas data, according to EPA guidance (1989). If any "hot spots" exist (e.g., 

detections are greater than the field equipment lower detection limits), those spots would be the starting __ 

point for a statistically designed Phase 2 program. If the FIDLER and soil gas survey results are 

inconclusive or fail to pr<?vide an adequate data base, the sample locations will be determined using the 

25-foot grid established for the soil gas sampling. Since the vertical exte~t of the contamination will not 

be determined by the Phase 1 data, continuous core samples will be collected at each soil boring location 

using split-barrel samplers (SOP 4.1). Upon retrieval, these samples will be logged according to the 

criteria outlined in SOPs 5.1 and 5.3. Each soil core sample will be screened using a FIDLER for 
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radionuclides, and a PID and CGI.for VOCs and combustible gases. A sample will be collected for VOC . 

analysis if readings of greater than 1 ppm above background are recorded on the PID or greater than 10 

percent LEL on the CGI. A sample will also be obtained for analysis if elevated readings are recorded 

by the FIDLER. 

Samples for chemical and radiological analysis will be obtained using a 3-inch split-spoon sampler with 

liners (brass or stainless steel) or~ 3-inch o.d., 24" long, brass or stainless steel thin-walled sampler 

(Shelby tube). The borings may be placed using a drill rig, mechanical auger, and/or hand auger at the 

discretion of the senior field geologist and program field manager. The samples shall be preserved, 

handled, placed into the appropriate containers, and labeled for shipment per Section 7. of this FSP and 

the OU5 QAPjP (SOPs 1.3, 1.4, 1.5 and 5.1 through 5.3). 

During drilling for the chemical and radiological samples, soil sampling and borehole logging will be 

performed to conform to SOP 5.1. The soil sampling will be used to determine geotechnical, geologic, 

and geochemical parameters including: TOC, CEC, and general physical parameters (Table Vll.2.). 

Samples will be taken at the surface and 4-foot depth intervals until bedrock is encountered or, based on . 

noticeable soil property differences or color, a field geotechnical engineer or geologist will select the 

appropriate samples during drilling. The remainder of the sample will be composited in a stainless steel 

bowl. Part of this composited sample will be sent to the Mound Plant soil screening facility and the 

remainder will be sent to the analytical laboratory for the balance of the required analyses. If no elevated 

FIDLER or PID/CGI readings are obtained, the sample will be discarded as IDM and coring will be 

resumed. Any soil sample selected for physical parameters (geotechnical/geologic) testing that exceeds 

regional background radiation levels must be sent to a geotechnical laboratory licensed to receive 

radiological material. Regardless of the FIDLER or PID/CGI screening results, radiological and chemical 

samples will be collected in the first 6-inch interval from the surface and at 5-foot intervals in each 

borehole to a maximum depth of 10 feet or until bedrock is encountered. 

_Based upon data obtained from previous investigations (DOE 1992b) the depth to bedrock in Area J was 

3-12 feet below land surface. At the maximum depth of fill material, this depth to bedrock is 

approximately 25 to 30 feet. If groundwater is encountered in sufficient quantity, a grab sample will be 

obtained for laboratory analyses using the drilling SOP exhibited in the OU5 QAPjP, Attachment 1. In 

addition, if any surface water is encountered, an appropriate sample will be collected as described in SOP 

2.9. All samples will be analyzed for the OU5 laboratory parameters as specified in the OU5 Work Plan 

DQOs and the quality objectives of the OU5 QAPjP (DOE 1993a). 
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Sample Designation 

All ~ampl_es obtained during the various phases of the field sampling program will be identified as 

specified in the OU5 QAPjP (DOE 1993a). 

For example, the soil gas designation codes for the first 3 samples obtained from the first sampling point 

would be: 

MND32-120J-0001 

MND32-2202-0001 

MND32-2202-0002 

for the first sample at location 1 

for the frrst sample at location 2 

for the second sample at location 2 

This identification code scheme will be unique for Area J and will not be repeated at any other AOC 

during the RJJFI in OU5. 
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