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ACRONYMS 

- A -  

A 
AA 
ACBM 
AEC 
AEDE 
ALARA 
AnaLIS 
ANSI 
ARAR 
ASAP 
ASL 
ASME 
ASQC 
ASTM 
AVGRRF 

Acid extractables 
Atamic Absorption 
Asbestos-Containing Building Materials 
Atomic Energy Commission 
Annual Effective Dose Equivalent 
As Low As Reasonably Achievable 
Analytical Laboratory Information System 
American National Standards Institutes 
Applicable or Relevant and Appropriate Requirement 
Automated Sampling and Analysis Program 
Analytical Support Level 
American Society of Mechanical Engineers 
American Society of Quality Control 
American Society for Testing and Materials 
Average Relative Response Factor 

- B -  

BDN BioDeNitrification 
BFB p-BromoFluoroBenzene 
BIN Base Neutrals 
BNA Base Neutrals Analysis 
BNAE Base-Neutral and Acid Extractable organic 
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ACRONYMS (cont.) 

- c -  

CAA 
CADD 
CAM 
CAR 
CCB 
ccc 
ccs 
ccv 
ccvs 
CDROM 
CEC 
CERCLA 

CF 
CFR 
CIS 
CIT 
CLP 
COLlWASA 

Clean Air Act 
Computer Aided Design and Drafting 
Continuous Air Monitor 
Corrective Action Report 
Calibration Control Blank 
Calibration Check Compounds 
Contract Compliance Screening 
Continuing Calibration Verification 
Continuing Calibration Verification Sample 
Compact Disks Read Only Memory 
Cation Exchange Capacity 
Comprehensive Environmental Response, Compensation, 
and Liability Act 
Calibration Factor 
Code of Federal Regulations 
Characterization Investigation Study 
Colorimetric Indicator Tubes 
Contract Laboratory Program (U.S. Environmental Protection Agency) 
Composite Liquid Waste Sampler 

CRHT Contract-Required Holding Time 

CRQL Contract-Required Quantitation Limit (in the CLP) 
ontract-Required Recovery 

cv Coefficient of Variation 
CVAA 
CWA Clean Water Act 

Cold Vapor Atomic Absorption methods for mercury analysis 
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ACRONYMS (cont.) 

- D -  

DBC DiButylC hlorendate 
DCAR Deviation and Corrective Action Report 
DCR Document Change Request 
D&D Decontamination and Decommissioning 
DDR Data Deficiency Reports 
DFTPP Decafluorotriphen y lphosphine 
DI De-Ionized (water) 
DMR Discharge Monitoring Report 
DMSRD 
DOE U.S. Department of Energy 

Data Management System Results Database 

U.S. Department of Transportatio 
DQ Data Quality 
DQO Data Quality Objective 
DR Deviation Report 
DVP Data Validation Plan 
DVT Data Validation Team 
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- E -  

ECD 
EC&QA 
EDP 
EG&G 
EPA 
EPDM 
EP Tox 
ERA 
ERMA 
ERMC 
ETS 

FACTS 
FEMP 

Electron Capture Detector 
Environmental Compliance and Quality Assurance Section 
Electronic Data Processing 
EG&G, Inc. 
U.S. Environmental Protection Agency 
Ethylene-Propylene-Diene Monomer 
Extraction Procedure Toxicity 
Executive Resource Associates, Inc. 
Environmental Resource Management and Analysis 
Environmental Restoration Management Contractor 
Effluent Treatment System 

- F -  

Fernald Analytical Computerized Tracking System 
Fernald Environmental Management Project 

. . . . . . . . . . . . . . . . 

FID Flame-Ionization Detector 
FLAMM 

FPM FEMP Project Manager 
FR Federal Register . 

FS Feasibility Study ' .  

FSDCP 

FEMP Laboratory Analytical Methods Manual 
... 

,.o$J@)@~ 
FSP Field Sampling Plan . 5  

., , .gieldl.&npling/Data Collection Package 
* 2  

bsorption Spectroscopy 
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ACRONYMS (cont.) 

- G -  

GC Gas Chromatography (or Chromatograph) 
GC/ECD Gas Chromatograph y/Electron Capture Detector 
GC/FID Gas Chromatography/Fiame Ionization Detector 
GUMS Gas Chromatography/Mass Spectrometer 
GFAA Graphite Furnace Atomic Absorption 
GIS Geographical Information System 
GUI Graphical User Interface 

- H -  

HMT Hazardous Materiais Table 
HSL Hazardous Substance List 
HWMU Hazardous Waste Management Unit 

- I -  

ICB 
ICP 
ICs 
ICV 
ICVS 
ID 
IDL 
IR 
IS 
IT 

Initial Calibration Blank 
Inductively Coupled Plasma (spectroscopy) 
Interference Check Sample 
Initial Calibration Verification 
Initial Calibration Verification Sample 
IDen tification 
Instrument Detection Limit 
InfraRed 
Internal Standards 
International Technology Corporation 
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ACRONYMS (cant.) 

- L -  

LAACC Large-Area, Activated-Charcoal Collector 
LCS ' Laboratory Control Sample 
LIMS Laboratory Information Management System 
LLD Lower Limit of Detection 
LSA Low Specific Activity 
LSC Laboratory Services Contract 

- M -  

MCL Maximum Contaminant Level 

h4DA 
MDL 
MOSA 
MFT 
MS 
MSA 
MSJMSD 
MTE 

Minimum Detectable Activity 
Method Detection Limit 
Methods of Soil Analysis 
Multiple Processing Technology 
Mass Spectroscopy (or Spectrometer) 
Method of Standard Additions 
Matrix SpikdMatrix Spike Duplicate 
Measuring and Testing Equipment 
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ACRONYMS (cont.) 

- N -  

NCP 
NEPA National Environmental Policy Act 
NESHAP 
NIDA 
NIST 

NPDES 
NPL National Priorities List 
NRC Nuclear Regulatory Commission 
NTU Nephelometric Turbidity Units 

National Contingency Plan for Oil and Hazardous Substances Pollution 

National Emissions Standards for Hazardous Air Pollutants 
National Institute on Drug Abuse 
National Institute of Standards and Technology 

National Pollutant Discharge Elimination System 

- 0 -  

OAC . Ohio Administrative Code 

IO Environmental Protection Agency 
OJT On-the-Job Training 
OR0 
OSHA 
ou Operable Unit 

Oak Ridge Operations (or Office) 
Occupational Safety and Health Administration (or Act) 

i;. 
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ACRONYMS (cont.) 

- P -  

PCB Poly Chlorinated Biphenyls 
PE Performance Evaluation 
PIC Pressurized Ionization Chamber 
PID P ho to-Ionization Detector 
PP/ROD Proposed Plan/Record of Decision 
PQL Practical Quantitation Limit 
PSP Project-Specific Plan 
PVC Polyvinyl Chloride 

- Q -  

QA Quality Assurance 
QAPP Quality Assurance Program Plan 
QAJQC Quality Assurance/Quality Control 
QC Quality Control 
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ACRONYMS (cont.) 

RA Remedial Action' 
RAM RadioActive Material 
RCRA 
RD Remedial Design 
RDL Required Detection Limit 

Resource Conservation and Recovery Act ~. 

FEMP Radiological Environmental Monitoring Program 

RGC Reactivity Group Code 
RI Remedial Investigation 
RIC Reconstructed Ion Chromatograph 

ROD Record of Decision 
RPD 
RPM 
RQL 
RRF 
RRT 
RSD 
RSE 
RvA 

Relative Percent Difference 
Remedial Project Manager 
Required Quantitation Limit 
Relative Response Factor 
Relative Retention Time 
Relative Standard Deviation 
Removal Site Evaluation 
Removal Action 

I. . .  
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- S -  

SA 
SARA 
SAWCR 
SAS 
SCQ 
SDG 
SDWA 
SOP 
sow 
SPCC 
SQL 
SR 
SRPD 

Spike Added 
Superfund Amendments and Reauthorization Act 
Site-wide Analysis RequestKustody Record 
Sample Analysis Selection (or Summary) 
Sitewide CERCLA Quality Assurance Project Plan 
Sample Delivery Group 
Safe Drinking Water Act 
Standard Operating Procedure 
Statement of Work 
System Performance Check Compound 
Structure Query Language 
Sample Result 
Self-Reading Pocket Dosimeter 

S Ditch 
SSR Spike Sample Result 
SVOA 
SWQ Site-Wide Quality 

Semi-volatile Organic Analysis (or Analytes) 

Page 10 of 30 

- T -  

TCL Target Compound List 
TCLP Toxicity Characteristic Leaching Procedure 
TIC Tentatively Identified Compound 
TLD ThermoLuminescent Dosimeter 
TOC Total Organic Carbon 
TOX 

TSCA 

Total Organic Halogens (or Halides) 
Total Quality Management 

%J T o k r  Substance Control Act ooo(BI~ TQM I ’  
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- u -  

UST Underground Storage Tank 
UV/VIS UltraViolet/Visible SDectrum 

- v -  

VOA 
voc Volatile Organic Compound 

Volatile Organic Analysis (or Analytes) 

- w.- 

ment Company of Ohio 

- x -  

XRF X-Ray Fluorescence 

***** 000012 
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ABBREVIATIONS 

- A -  

Ag 
As 

Ba 

cc 
Cd 
cm 
CN 
co 
CPm 
cu 
Cr 

silver 
arsenic 

- B -  

barium 

- c -  

cubic centimeter( s) 
cadmium 
centimeter( s) 
cyanide 
cobalt 
counts per minute 
copper 
chromium 

- D -  

.. disintegrations d.'. per minute 
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Eh 

F 
f t  

- E -  

redox potential 

fluoride 
f o o t  or feet 

in 

hydrogen 
mercury 

inch or inches 
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ABBREVIATIONS (cont.) 

hydraulic conductivity 
kilogram( s) 

- L -  

L liter 

m 
ma 
Mg 
mg1L 
min 
mL 
mlmin 
mrem 
mremlh 
msl 
mV 
m/z 

- M - .  

meter(s) 
milliampere($ 
magnesium 
milligram(s) per liter 
minu te(s) 
milliliter(s) 
meters per minute 
millirem(s) 
millirem per hour 
(feet above) mean sea level 
miilivol t ( s )  

Ratio of mass (m) to charge (z) of ions measured by GUMS 
.(: . . . - -  
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ABBREVIATIONS (cont.) 

Pg microgram (s) 
Crgk microgram(s) per gram 
CrdL micrograrn(s) per liter 
prnhos/cm rnicromhos per centimeter 

- N -  

NIA not applicable 
nCi nanocuries 
ng nanogram 
ng/p i  nanogram(s) per microliter 
NIK not known 

0 oxygen 
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ABBREVIATIONS (cont.) 

- P -  

Pb 
P W  
pCi/L 
PH 
PPb 
PPm 
PPt 
Po 

r 
Ra 
Rn 

S 

T 
Th 

lead 
picocuries per gram 
picocuries per liter 
hydrogen-ion concentration of acidity or alkalinity 
parts billion 
parts per million 
parts per trillion 
polonium 

- R -  

radius 
radium 
radon 

- s -  

coefficient of storage or storability 

transmissivity 
thorium 

- T -  



GLOSSARY 
Revision 0.2 
4 May 1994 

P R N A L D  ENVIRONMENTAL MANAGEMENT PROJECT 
QUALITY ASSURANCE PROJECT PLAN 

Page 17 of 30 

ABBREVIATIONS (cont.) 

- u -  

U 

V 

Zn 

uranium 

- v -  

vanadium 

zinc 

- %.- 

%D percent difference 
%R percent recovery 
%RSD percent relative standard deviation 

000818 
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Accuracv. Accuracy refers to the closeness of a measured value to the accepted true value. 

Administrat ive Reco rd. This is the official repository for CERCLA related information 
documenting progress of programs and projects aimed at remediation of the FEMP. Contents 
of the Administrative Record are determined by the DOE. Copies of the Administrative Record 
contents are accessible by the public. 

Analvtical Batch. 
as a group, relative to instrument calibration checks, quality control samples, etc. 

a group of twenty or fewer FEMP samples analyzed 

. . . . . . . . . . . . . . . .  

Analvtical Surmort Level. 
'to assure data are satisfactory for their intended use. 

defined quality assurancetquality control parameter 

Aauifer. geological formation, group of formations, or part of a formation that 
is sufficiently permeable to conduct groundwater and yield a significant quantity of water to 
wells and springs. 

Associated Data/Results. Data or results are related to a particular QC check or analysis. 
Association may be: (1) sample specific holding time, (2) method specific for samples with the 
sample delivery group (calibrations), (3) constituent specific for samples of the same matrix in 
the SDG, or (4) a combination of (2) and (3). 

Associated SarnDla. Samples ....................................... a particular QC analysis methodology (e.g., 
for an initial calibration, all samples run under the same calibration curve). 

... ............., ,,:,.,. ~ , ~ , ~ .  

Audit. ............. :'&@$$ :.: ............................ in-depth review of an entire program, including an evaluation of the .. ...........,...... .......... ..%. ................. 
associated quality assurance program and procedures, effectiveness of its implementation, and 
review of associated documentation (synonymous with system audit). 

Calibration. 
number of standards and based on response versus concentration. 

the establishment of an analytical curve using the appropriate 

-~ * 

00001~ 



552 '7 
GLOSSARY 
Revision 0.2 
4 May 1994 

Page 19 of 30 

ERNALD ENWRONMENTAL MANAGEMENT PROJECT 
QUALITY ASSURANCE PROJECT PLAN 

TERI\IINOLOGY (cont.) 

CaDillarv Water. Water is held as a film 'around soil particles and in tiny spaces between 
particles in the unsaturated zone. Capillary water is held in the soil by surface tension, which 
acts as an adhesive force. 

Carrier. To minimize the loss of a radioactive species during sample processing, a carrier, a 
quantity of nonradioactive material with chemically identical behavior to the analyte(s) of 

. interest, is added to the sample. 
. . . . . . . 

CERCL A-Covered. 
functions required by 
programs or projects fulfill 

CERCLA-Driven. 
Agreement. 

are required by the NCP or the Consent 

Channel. 

Chemical Yield. The yield is the amount of carrier recovered compared to amount added,(used 
to correct the final analytical result). 

Confined Aauifer. 
confining bed h a s  a 

overlain by a confining bed. The 
significantly lower hydraulic conductivity than the aquifer. 

000826 
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Feasibility Studies (FS);  preparing Records of Decision (ROD); and implementing Remedial 
The goal of the Consent Agreement is remediation 

Contaminant. 
or matter that h 

physical., chemical, biological, or radiological substance 
t on air, soil, or water. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Data Packape. See Sample Delivery Group. 

Data Oualifiers. Data qualifiers are specifically defined letters, groups of letters, and symbols 
used by data validators to qualify the useability of data. 

sight of QA functions of contractors and 
subcontractors on-site. The designated FEMP Quality Assurance Organization may utilize 
Quality Assurance Resources of other. contractor and subcontractor organizations to fulfill its 
duties. 

Desienw. A designee is an individual designated to perform a function in place of the defined 
responsible individual. The delegation of authority to a designee must be documented in the 
project record and must include the scope and length of time the delegation is in effect. 

from' a specified requirement; 
. . . .  a condition in which a characteristi 

does not conform to prescribed limits, a required document is not available or is inadequate, a 
regulatory requirement was violated, or a procedure does not yield desired results. 

DuDlicate, :A,ZdSp@''te may be a second analysis (or count) of the m e  sample (duplicate ........... ...................................... 

analysis) or identical analyses of two samples that were obtained from a single sample (duplicate 
sample). 

,, *. 'I -. . .. .,, 4 ' f  .- 000021 
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Feasi bilitv Study. See Remedial Investigation/Feasibility Study . 

-0 FEMP The DOE Fernald Environmental Management Project, formerly a uranium processing 
plant named Feed Materials Production Center. Consists of a 1050 acre site and potentially 
affected off-site areas. 

.......................... 
responsible for coordinating data quality objective definition, technical review of project-specific 
plans, issuing sample numbers, coordinating site laboratory services, preventing redundancy in - 

sampling and analysis, and overall coordination of sampling and analysis activities on-site. 
. . . . . . . . . . . .  

e fo 
to controlled documents at the FEMP. 

. 
responsible for.the radiological and industrial safety of FEMP workers. j 

expertise and resources of other contractor and subcontractor organizations to fulfill its duties. . . . . . . . . .  

FEMP Proiect Co ntacf. 
subcontractor personnel during the course of a project. 

maintains project liaison with laboratory or other 

e for the execution and completion 
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Fluid. 
flows or moves, whether in a semisolid, liquid, sludge, gas, or any other form or state. 

any material or substance that 

Format ion. a body of consolidated or unconsolidated rock, characterized by 
a degree of lithologic homogeneity that is prevailingly, but not necessarily, tabular and is 
mappable on the earth surface or traceable in the subsurface. 

Formation Fluid: 
opposed to introduc 

Fullv Penetrating Well. 
constructed in such a way that it withdraws water from the entire thickness of the aquifer. 

formation under natural conditions, as 

drilled to the bottom of an aquifer and 

Gainine Stream. the flow is being increased by inflow of 
groundwater (that is, effluent with respect to groundwater). The hydraulic head of the stream 
surface has a lower potential than the surrounding groundwater environment, so groundwater is 
discharged to the stream. 

Groundwater. water under the earth's surface that forms a natural reservoir, 
water at or above atmospheric pressure which is below the land surface in the zone of saturation, 
or water in a saturated zone or stratum beneath the surface of land or water. 

Gully or Rill. This S$ t miniature valley with steep sides cut by running water and through 
which water ordinarily runs only after rainfall. The distinction between a gully and a rill is one 
of depth. A gully generally is an obstacle to farm machinery and is too deep to be obliterated 
by ordinary tillage. A rill is of lesser depth and can be smoothed over by ordinary tillage. 

OOOQ23 
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Holding Time. 
to laboratory analysis. 

For validation purposes, the holding time is the time from sample collection 

Hvdraulic Conductivity. im is coefficient of proportionality describing the rate at which ..::......:: ....... . ...............:. >: . . . . . . . . . . . . , . . . . . . . 
water can move through a permeable medium. The density and kinematic viscosity of the water 
must be considered in determining hydraulic conductivity. 
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responsible 
lar program 

also responsible for day-today liaison with the 
FEMP project contact. 

Leachate. Natural leachate is liquid that has percolated through &lid waste and dissolved 
soluble components, and any liquid,. including any suspended comknents in the liquid, that has 

from waste materiais. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . 

Losinp Stream. influent with respect to groundwater (i.e., there is a net 
loss of stream wate er system). The hydraulic head of the stream surface has 
a greater potential than the surrounding groundwater environment, so the stream water 
contributes recharge to the aquifer. 

Lower L h i t  of Detection. 
(radionuclide analyses). 

the minimum count rate that can be routinely detected 

digestion and measurement method and on the accuracy of the result. 

Method Blank. 
processing as the samples. 

prepared with the same reagents and put through the same 

Minimum Detectable Activity, 
be detected in a sample with a 95 percent confidence level. 

smallest quantity of a radionuclide that can 

ell installed in a selected location and screened at a specific depth 

. .  
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TERMINOLOGY (cont.) 

flows, also termed channel-excess flows. One characteristic of overland flow is that it is 
ephemeral. 

Partiallv Penetrating Well. constructed in such a way that it  
draws waterdirectly from a fractional part of the total thickness of the aquifer. The fractional 
part may be located at the top or the bottom of the aquifer or anywhere in between. 

Piezometer. a bored, drilled, or driven shaft or a dug hole with a depth 
greater than the largest surface width; a shaft or pit dug or bored into the earth, generally 
cylindrical, and often walled with bricks or tubing to prevent earth from caving in with its main 
purpose being to monitor groundwater elevation or pressure; or a nonpumping well used to 
measure the elevation of the water table or potentiometric surface. 

Ponding . 
removed only through percolation or evapotranspiration. 

standing water on soils in closed depressions. The water can be 

Precision. 
Measurements that are repeatable within..small limits are said to be precise. 

the measure of the repeatability of an anaiysis or measurement. 

Process Wastewater. any water that, during manufacturing or 
processing, comes into direct contact with, or results from, the production or use of ariy raw " 

1 .  

. material, intermediate product, finished product, byproduct, or waste product. 
- . .  . . . 00O4P26 . .  
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TERMINOLOGY (cont.) 

Program. In the context of this SCQ, a ptogram is a defined set of ongoing activities, such 
as routine monitoring, that will be continued in basically the same format for an indeterminate 
length of time (e.g., the CERCLA Program, Environmental Compliance Monitoring 
Groundwater Program, and Environmental Monitoring Program). Programs are subject to the 
same substantive requirements regarding sampling and analysis as projects. Because projects 
may be subsets of programs, all SCQ requirements for projects also apply to programs 
conducting similar activities. 

Project-SDecific Plam. PSPsm a p i n g  documents required for any program or project. 
Project-specific plans for FEMP sampling and analysis activities should include elements defined 
in Section 6 of the SCQ. Project-specific plans may include, but are not limited to, work plans, 
field sampling plans, health and safety plans, and standard operating procedures. 

Proiect. In the context of this SCQ, fined set of activities pursued towards a 
. defined final conclusion. Examples of EMP include the remedial investigation/ 

feasibility studies for each operable unit, removal site evaluations, and removal actions. A 
project may be included within a program. 

Raftinate. IMinate is an aqueous solution and impurities (dissolved and suspended solids) 
resulting from the process of converting uranium ore and other source material to uranyl nitrate. 

Reagent Blank. See Method Blank. 

Recharge. A recharge is a natural or artificial process by which water is added to the saturated 
zone of an aquifer. 

Recharge Arq. 
aquifer. Infiltration moves downward into deeper parts of an aquifer in a,recharge area. 
A recharge area is where water reaches the groundwater by surface infiltration. 

downward components of hydraulic head in the 

Record of Decision. ;mi$R€Xl . . ... _.. . .,. . . . . _.... .“..,.,..I ....... ......... fg a public document that explains which cleanup alternatives 
will be used at a National Priorities List site. . The ,ROD is based on information and technical 
analysis generated during the Remedial. Investigation/Feasibility Study. and consideration of 
public comments and community concerns. 

Redox Potential. 
elements in water. 
involving elements present in more than one oxidation state. 

the expected level of oxidation and reduction of 
A measure of aqueous electron concentration controlled by reactions 

$ {  .. * ‘ 
1- ..* - * - 
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TERMINOLOGY (cont.) 

Relative Percent Difference. 'l%%PD% ............................. ?. ....................... a measure of precision using results from duplicate .............................. 
aJlalySeS. 

Remedial Action. consistent with permanent remedies taken instead of, 
or in addition to, removal actions in the event of a release or threatened release of a hazardous 
substance into the-environment to prevent or minimize the release of hazardous substances so 
that they do not migrate to cause substantial danger to present or future public health or welfare 
or the environment. 

Remedial Desim. 
includes deveiopmen 

Remedial Investi~ation/Feasibilitv Study. The ms consists of two distinct but related 
studies that are usually performed concurrently. The'Remedial Investigation is intended tu 
gather data necessary to determine the types and extent of contamination at a Superfund site and 
assess risk to human health and the environment posed by identified contamination. The 
Feasibility Study identifies and screens cleanup alternatives and produces a detailed analysis of 
the technology and costs of remedial alternatives. 

Removal Action. 
releases of hazardous substances that require expedited response. 

a short term, immediate action that is taken to address 

. . . . . .  
Removal Site Evaluation. to determine whether a site poses an 
imminent or potential hazard to human health and the environment requiring initiation of a 
removal action. 

- Rill. See Gully. 

Runoff. .&,kiifFgij ......,...... Y A.. (1) precipitation discharged into stream channels from an area. Surface 
runoff is water that flows off the surface of the land without sinking into the soil. Water that 
enters the soil before reaching surface streams is called groundwater runoff or seepage flow from 
groundwater (U.S. Soil Conservation Service) or (2) any rain water, leachate, or other liquid 
that drains overland from any part of a facility. 

.................. 

800028 
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TERMINOLOGY (cont.) 

Samule Deliverv GrouQ. Thisjs a group of samples, usually fewer than 20, received over a 
period of up to 14 calendar days. Data from all samples in an SDG are contained in one data 
package. SDG is synonymous with data package in that the results from the samples in the SDG 
are (usually) reported in the one package. 

S a m  ling Act ivity. 
completed to collect a single sample. 

the total of a number of steps required to be 

. . . . . . . . . . . . . 
S a m  ling Event. 
for a specific-project. 

refers to collection of a sample from a single location 

SamDling Round; 
locations for a specifi 

Saturated Zone. where the voids in the rock or soil are filled with water 
at a pressure greater than atmospheric. The water table is the top of the saturated zone in an 
unconfined aquifer. 

refers to collection of samples from one or more 
ified time period for a similar purpose. 

m* 
water table, or a small spring with little or no discernable'flow. 

an area where water oozes from the'earth, a surface expression of the 

&. The site "shall include all areas within the property boundary of FMPC [now FEMP] and 
any other areas that received or potentially received released hazardous substances, pollutants, 
contaminants, or hazardous constituents. The term shall have the Same meaning as 'facility' as 
defined by Section lOl(9) of CERCLA, 42 U.S.C. $9601(9)." (Consent Agreement, April 9, 
1990) 

Slag. 
processing of uranium metal. 

of waste solids derived from the molten 

Swing. 
artificial 

Standard. something set up and 
established by authority as a . concentration, length, 
temperature, mass). (adj) regularly and widely used method (e.g. standard 
operating procedure),' ma& 

from the subsurface to the surface that occurs without 
e expression of the water table. 

(noun) In context of equipment calibration, 
surement of a p 

ard gauge), or calculation (e.g. standard deviation). 

0004P2s 
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TERMINOLOGY (cont.) 

any body of flowing water or other fluid. 

ndividual or organization that performs a service ,for 
the FEMP while contrac 

Surface Water. open to the atmosphere and subject to surface runoff. 

Teflon. Te&ci$ a fluorocarbon plastic manufactured by the DuPont Corporation. In this .......................... :.:.:.: .)...._ 

document, teflon refers to any .fluorocarbon plastic. 

Tracer. A tram is a small quantity of a (usually) pure radionuclide, different than those of 
interest, but expected to behave similarly (Le., is added to a sample to determine the effect of 
processing and to derive a correction factor if necessary). 

Tremie Line Method of Grouting. inserting grout into a 
borehole to ensure that there are no void spaces. A hose or pipe is inserted into a borehole to 
within five feet of the bottom of the opening. Grout is pumped through the hose or pipe. As 
the borehole fills, the tremie line is retracted at approximately the same rate as the hole is 
filling. 

Unconfined Aauifer. no confining 
beds between the zone 

Unsat umted Zone. between the land surface and the water table. It 
includes the root zone, intermediate zone, and capillary fringe. The pore spaces contain water 
at less than atmospheric pressure, as well as air and other gases. Saturated bodies, such as 
perched groundwater, may exist in the unsaturated zone. 

000838 
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TERMINOLOGY (ant.)  

Water Table. the surface in an unconfined aquifer or confining bed at 
which the pore water pressure is atmospheric. It can be measured by installing shallow wells 
extending a few feet into the zone of saturation and then measuring the water level in those 
wells. 

.. 
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Section 1 

INTRODUCTION 

The Fernald Environmental Management Project (FEMP) is owned by the U.S. Department of 
Energy (DOE) and is a former uranium processing facility. The current mission of the FEMP 
is waste management and environmental restoration; as such, it is subject to a wide range of 
environmental statutes and regulations. 

DOE entered into a Federal Facilities Compliance Agreement (FFCA) with the U.S. 
Environmental Protection Agency (EPA) in 1986 (U.S. Department of Energy, 1988) to bring 
the site into compliance with the Resource Conservation and Recovery Act (RCRA) and the 
Clean Water Act (CWA). 

Since then, the FEMP was (NPL) for environmental'cleanup 
as mandated Compensation, and Liability Act 
(CERCLA). .. . . . necessitated implementation of a new agreement between the DOE and the 
EPA, SO the two parties entered into a Consent Agreement in April 1990, which was amended 
in September 1991. 

- 

The EPA requires that environmental monitoring and measurement programs that it mandates 
or supports contain a centrally managed Quality Assurance (QA) program. Parties generating 
data under such a program shall be required to implement procedures that ensure precision, 
accuracy, completeness, and representativeness of the data and documentation thermf (U.S. 
Environmental Protection Agency, 199 1). 

1.1 PURPOSE 

Collection and analysis of environmental samples is an integral part of fulfillment of the site 
mission and compliance with environmental regulations. A single sample of a specific medium 
from a specific location may be capable of providing data for a number of investigation, 
restoration, waste management, and regulatory uses. Therefore, it is necessary that investigation 
sampling and analysis be conducted to provide useable, valid data of known quality so that use 
across programs is possible and the level of uncertainty associated with such use is known. 

The Sitewide CERCLA Quality Assurance Project Plan (SCQ) program was developed for FEMP 
environmental sampling and analysis with a twofold purpose: (1) establish minimum standards 
of performance for operational and analytical activities, and (2) ensure that standards are 
followed by parties covered by the program as defined in Section 3. 

ti-,: :I ; 
&,.,.."3 ./ ' . .  000032 
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This document, the SCQ, is a revision of the Quality Assurance Project Plan prepared for the 
FEMP Remedial InvestigationtFeasibility Study, which fulfills requirements of the 1986 Federal 
Facilities Compliance Agreement between the DOE and the EPA. Inclusion of the FEMP on 
the NPL resulted in a subsequent decision to modify the RYFS Quality Assurance Project Plan 
to encompass all site programs generating environmental data, ensuring useability of the data for 
the FEMP CERCLA program. The SCQ integrates CERCLA requirements into applicable 
sampling activities at the FEMP, consistent with €PA recommendations to consolidate QA 
requirements and documents whenever possible (US. Environmental Protection Agency, 1989a). 

1.2 SCOPE 

The SCQ was developed to direct environmental sampling and analysis to support ultimate 
remediation of the site. To this end, ongoing and future environmental projects at the FEMP 
shall comply with Quality Assurance/Quality Control (QAIQC) requirements specified herein. 
The following projects are included in FEMP activities and covered by the SCQ. 

Remedial InvestigatiodFeasibility Study (RUFS) - Consists of two distinct but related 
studies conducted at NPL sites and usually performed concurrently. During the remedial 
investigation, data are gathered to determine the nature and extent of contamination at 
the site and to assess risk to human health and the environment posed by identified 
contamination. The feasibility study results in identification of cleanup requirements and 
a detailed analysis of the technology and costs of remedial alternatives, which are used 
to formulate the Record of Decision (see Glossary Terminology). 

Removal Site Evaluations (RSE) - Assessment of the need for a removal action required 
by ongoing or threatened release of contaminants that may adversely impact public health 
or the environment without immediate response. 

Removal Actions (RvA) - Short-term, immediate actions that address releases of 
hazardous substances which require an expedited response. 

0 

Remedial Design 0) - Engineering phase that follows the Record of Decision, when 
technical drawings and specifications are developed for subsequent remedial action at an 
NPL site. 

Remedial Actions (RA) - Construction or implementation phase that follows remedial 
design of a selected cleanup alternative at an NPL site. 

Other programs and activities at the FEMP which require collection and analysis of samples 
under SCQ criteria include the following. 

RCRA groundwater monitoring 
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0 Clean Air Act (CAA) monitoring, including stack monitoring for National Emissions 
Standards for Hazardous Air Pollutants (NESHAP) compliance 

Clean Water Act (CWA) 

0 Safe Drinking Water Act (SDWA) 

0 National Environmental Policy Act (NEPA) 

Toxic Substances Control Act (TSCA) 

0 Radiological Environmental Monitoring Program (REMP) 

0 Underground Storage Tank (UST) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

0 construction 

The SCQ is designed to ensure that work performed for environmental programs and supporting 
activities at the FEMP are of adequate quality to fulfill project-specific Data Quality Objectives 
(DQOs). The organization, objectives, functional activities, and specific QA/QC activities 
associated with the CERCLA program at the FEMP are presented. Basic requirements for 
sampling, sample handling and storage, chain-of-custody records, and laboratory and field 
analyses are specified in the sections and appendices of the SCQ. 

Data generated under this project are intended to fulfill defined needs of DOE, EPA, Ohio 
Environmental Protection Agency (OEPA), and the public. DQOs, and requirements for 
meeting and verifying DQOs, are included as part of the SCQ. Sampling efforts implemented 
under the SCQ are designed to accomplish the following. 

0 

0 

0 

0 

. o  

assess environmental conditions in air, soil, groundwater, and surface water 

aid in identifying areas requiring immediate removal actions 

assess variability in the mmurement process along with sources and magnitude of 
variation in results generated 

provide a means of determining whether a sampling program meets DQOs 

identify areas requiring remedial action 
000034 
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QA/QC procedures in the SCQ were developed in accordance with applicable DOE orders, 
professional technical standards, regulatory requirements, guidelines, and specific project goals 
and requirements. The following documents were considered. 

Interim Guidelines and Spec flcations for Preparing Quality Assurance Project Plans 
( U . S .  Environmental Protection Agency, 1983) 

Supe@nd Remedial Design and Remedial Action (RD/RA) Guidance (U.S. Environmental 
Protection Agency, 1986) 

DOE Order 5700.6B and 570.6C, Ouality Assurance (U.S. Department of Energy, 
1986aand 1991) 

DOE, order 1430.1, Managing the DeDartment of Energv’s Scientific and Technical 
Information (U.S. Department of Energy, 1986b) 

Data Quality Objectives for Remedial Response Activities (U. S. Environmental Protection 
Agency, 1987) 

Guidance for Conducting Remedial Investigations and Feasibility Studies (RUFS) Under 
CERCLA (U.S. Environmental Protection Agency, 1988) 

Content Requirements for Quality Assurance Project Plan (Tsai, 1989) 

Final Standard - Quality Assurance Project Plan Content Document (U.S. Environmental 
Protection Agency, 1989b) 

DOE Order 232 1.1, AuditinP of Programs and Operat ions (U.S. Department of Energy, 
1990) 

Quality Assurance/Quality Control Guidance for Removal Activities (U. S .  Environmental 
Protection Agency, 199Oa) 

Model Quality Assurance Project Plan (U.S. Environmental Protection Agency, 1991) 

Guidance for Dam Useability in Risk Assessment (U.S. Environmental Protection 
Agency, 1991b) 

In addition, SCQ requirements shall be consistent with the intent of other DOE orders that 
pertain to environmental sampling and analysis. 
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The SCQ provides for document changes in response to evolving program needs as new projects 
are implemented at the FEMP. The SCQ is intended to be a dynamic document in that it meets 
current site needs while retaining the flexibility to respond to advances in analytical methods, 
field techniques, operating procedures, and changes in the FEMP mission. 

Techniques and procedures are appropriately referenced and, as improvements are proposed and 
accepted, document change requests (DCRs) will be drafted and distributed for comment and/or 
approval. References to EPA guidance documents, journal articles, textbooks, and FEMP 
contractor methods and guidelines are an integral part of this document. Referenced documents 
are available to users and reviewers as public documents or upon request to the DOE Fernald 
Field Office.@OE-FN). Referenced DOE orders are available from the FEMP library. 

1.3 USE OF THE SCQ 

The FEMP SCQ is not a standard quality assurance project plan. It differs from the typical 
CERCLA RI/FS Quality Assurance Project Plan because of the complex q d  diverse nature of 
the activities and waste sources at the site. The SCQ is a cross between a quality assurance 
program plan and a quality assurance project plan. The SCQ provides overail site-wide quality 
assurance planning for sampling and analysis activities planned or ongoing at the FEMP. These 
activities include non-CERCLA environmental monitoring as noted in subsection 1.2. 

. 

(1) it is a document that establishes the requirements for 
environmental sampling and analysis, and (2) it is a working-level document with standardized 
procedures for common field activities that can be incorporated into Project Specific Plans 
(PSPs) (subsection 1.4.2). Requirements for planning, implementation of plans, and assessment 
of activities are included so that it may be used like a QA program plan as defined by the EPA 
(1980). The SCQ also fulfills the requirements of a QA project plan as defined by the EPA 
(1983), except the portions that refer to specific samples. 

Planning requirements are identified in Sections 2, 3, and 4; Appendices C, E, and F; and, to 
a lesser degree, Sections 5, 6, and 7. Implementation requirements are set forth in Sections 5, 
6, 7, 8, 9, 10, and 13 and Appendices I, J ,  and K. Assessment requirements are defined in 
Sections 11, 12, 14, and 15; Appendices D and F; and, to a lesser degree, Section 4 and 
Appendix E. 

Geotechnical analyses and measurements are conducted on soils, sludge, and waste for 
treatability studies and engineering design purposes and are bound to the requirements of the 
SCQ. Analyses and measurements for engineering design shall be conducted in accordance with 
standard methods (see section 5.3.3) at a laboratory facility that has been audited and approved 
by the . However, engineering data that will not be used for 
environmental,decision making, as determined through the DQO process, are excluded from 
other administrative requirements of the SCQ. 
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1.4 ASSOCIATED DOCUMENTS . 

1.4.1 Laboratory Analytical Methods 

Appendix G of the SCQ provides standardized methods or performance criteria for analyzing 
samples for a wide range of parameters of interest at the FEMP. 

1.4.2 Project Specific Plans 

Project-specific supplements to the SCQ shall be generated for each project initiated after 
approval of the SCQ requiring sampling and analysis. PSPs shall complement and enhance the 
SCQ where appropriate and are not intended to repeat information contained in the SCQ. PSPs 
shall serve as comprehensive plans (Section 3) that include the following information. 

0 historical information relevant to the specific project - 

assessment of existing data 

0 irements through 

0 sample collection points and how they were chosen 

analytical methods to be used and corresponding analytical support levels (Section 2) 
including QA/QC requirements and corrective action limits 
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PSPs may also include the following. 

0 RUFS work plan and . . ..,...... -... addenda for each operable unit 

removal action work plans 

RCRA closure plans 

0 RCRA groundwater quality assessment plans * .  

... 
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radiological environmental monitoring plans 

e regulatory permits 

PSPs shall be xoped as required by the specific regulatory or program requirements. Subsection 
1.5 outlines the relationship between the SCQ and PSPs. 

1.4.3 Health And Safety Plan 

Health and safety requirements, in accordance with 29 CFR 1910 and 1926, are documented in 
the site health and safety plan (Westinghouse Materials Company of Ohio, 1990). Although 
some of the instruments used in health and safety monitoring are also used for environmental 
screening, the requirements of this document do not apply to health and safety monitoring. 
Requirements for generation of project-specific health and safety plans are included in the site 
health and safety plan. 

1.5 IMPLEMENTATION OF THE SCQ 

Figure 1-1 in Appendix A is a flow chart that'summarizes and simplifies the steps involved in 
implementing the SCQ. The steps are as follows. 

1. 

2. 

3. 

4. 

5 .  

6. 

7 .  

8. 

9. 

10. 

Identify a problem or a project requiring collection and analysis of environmental data. 

Identify applicable SCQ requirements. 

Initiate generation of the PSP. 

Define DQOs. 

Review and revise DQOs. 

Prepare the PSP. 

Review and revise the PSP. 

Submit PSP for agency review 

Revise PSP if necessary. 

Receive agency approval of PSP 
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11. Implement PSP. 

If, during project execution, it is determined that the project objectives have changed, the DQOs 
and PSP may need to be revised. If so, the following additional steps shall be taken: 

12. Revise DQOs and PSP. 

13. FEMP project manager, designated FEMP QA organization and .DOBFN review and 
approve. 

.............................................. 

14. Submit revisions to required Amended Consent Agreement or Consent Decree projects to agency for approval @qp&&fe* 
.............................. :. .... :...:... .......... 

15. Agency project manager appro"al of a@g&bI2 psps* ........................... :.:-..:.:.:.:.: 

16. Implement revised PSP. 

The DQO process (Appendix C) focuses on providing data that are useful for the purposes of 
the data collection effort. The process results in preparation of a logic flow statement (including 
a decision rule or potential subsequent actions) to be kept on record and a DQO summary form 
to be referenced in the PSP. All potential uses of data shall be considered when preparing 
DQOs and shall be specified in the PSP. For example, samples collected from domestic 
drinking water wells as part of DOE requirements may also be used in a planned risk 
assessment. This could result in choosing a different laboratory analytical method than if the 
data were used only for DOE environmental monitoring. . 
Section 3 requires that a PSP be prepared for each project incorporating sampling and analysis. 
Each sampling activity conducted for the project shall be defined in the PSP. A PSP is a 
combination of a standard QA project plan and a CERCLA work plan that incorporates 
requirements of the SCQ. Preparation of the PSP can be started simultaneously with preparation 
of DQOs, but the DQO process must be completed before the PSP can be completed. Based on 
DQOs, the PSP shall specify the following requirements. 

SampleDesign 

0 number of samples 

0 sample collection points 

0 frequency of sample collection 

0 collection method 
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target parameters 

a detection limits 

0 analytical support level 

QC Requirements 

parameters or measures 

e frequency 

QC limits 

action levels 

e field 

laboratory 

data validation 

data management 
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. .. 

After a draft PSP is designee, the 
designated FEMP QA organizations, and grou by the 'activity. The review serves the following purposes. 

it shall be reviewed by 

provides a detailed technical review to ensure that accepted scientific and engineering 
practices and standardized or approved approaches are specified 

ensures integration and coordination of individual activities of each PSP with overall 
FEMP restoration goals 

. 0, reduces duplication of sampling efforts 

0 improves the use of data for multiple purposes 

0 provides consistency to sample collection efforts 
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PSPs required as part of the 1991 Amended Consent Agreement activities shall be reviewed and. 
approved by EPA prior to implementation (Section 3). PSPs generated in response to 
requirements of the Consent Decree with the state of Ohio shall be reviewed and approved by 
the Ohio Environmental Protection Agency and EPA. 

The draft PSP shall be revised until approved by DOE-FN for outside agency review. Based 
on agency review comments, the PSP shall be revised until approved. Upon receipt of agency 
approval, the PSP shall be implemented according to the schedule in the plan. Implementation 
of the PSP shall consist of the following major steps, which are illustrated in the flow chart in 
Figure 1-2 (Appendix A). 

sample collection and field work 

0 laboratory analysis 

0 data validation 

0 data management 

data interpretation and analysis 

0 reporting results 

0 decision for action on problem or compliance with requirement 

There are feedback loops in the execution of the project between data validation and laboratory 
analysis and between data interpretation/analysis and DQO preparation. Data validation can 
result in a requirement for the laboratory to re-analyze a sample because of failure to comply 
with QC requirements. In extreme cases, re-sampling may be required. These feedback loops 
may require revisions in the DQOs and PSP. 

Sometimes data analysis and interpretation results in the realization that a different use of data 
may be required than originally intended. The DQO process shall then be reviewed to determine 
if the data are suitable for the new purpose. 

Projects ongoing at the time of SCQ implementation require special consideration. The scope 
of work for these projects is included in previously approved documents and may include certain 
details which differ from the SCQ. These differences shall be identified and evaluated for each 
project to determine the effect of changes on data comparability and confidence. Changes to 
project specific documents shall be made on a case-by-case basis when it is determined that the 
benefits to data quality and comparability outweigh potential losses due to the changes. 
Requirements will not be changed for ongoing projects where no discernable benefit will be 
gained. Ongoing projects do not require development of PSPs since comparable documentation 
exists. . I * 

E . <'  .a . 
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Section 2 

PROJECT DESCRIPTION 

The FEMP is owned by the U.S. Government and was formerly a uranium processing facility 
known as the Feed Materials Production Center. 

2.1 SETTING AND SITE HISTORY 

2.1.1 Setting 

The FEMP is located in a rural area of southwestern Ohio approximate 
northwest of downtown Cincinnati, Ohio, and eight miles southwest of 
FEMP site comprises 1,050 acres bounded by State Highway 126 to the north, Willey Road to 
the south, Paddys Run Road and the Chesapeake and Ohio Railroad to the west, and a 
transmission line right-of-way to the east (U.S. Department of Energy, 1988). The 

villages of Fernald, New Baltimore, Ross, New Haven, and Shandon are located within a few 
miles of the plant (Figure 2-1, Appendix A) (U.S. Department of Energy, 199Oa). 

area occupies approximately 136 acres in the center of the DOE prop  

Ground elevations at the FEMP range from approximately 700 feet above mean sea level (msl) 
along the northern boundary to approximately 550 feet above msl where Paddys Run leaves the 
property near the southwest comer. Natural surface runoff at the plant is generally east to west 
into Paddys Run, which flows south to the Great Miami River. Runoff from the northeast 
comer of the FEMP drains into a small, intermittent tributary of the Great Miami River. 

system that discharges to a storm-water retention basin. After solids have been allowed to settle 
out of the collected runoff, water from the basin is discharged along with treated waste water 
to the Great Miami River through an effluent line permitted.under the National Pollutant 
Discharge Elimination System (NPDES) provisions of the Clean Water Act (U.S. Department 
of Energy, 1990a). 

! Surface runoff within most of the former plant production area is captured in a storm-sewer 

Before construction of the stormwater retention basin, storm flows in excess of the capacity of 
the main effluent line were discharged to the storm e a  ............... outfall ditch @SOD$. ................................. These runoff 
events are suspected of contributing significant amounts of contaminants from the main plant 
area to the surface water system (U.S. Department of Energy, 199Oa). 

.............. .................. 

interbedded glaciofluvial' (glacial stream), lacustrine (lake), and loess (wind blown) deposits of 
lenticular geometry (U.S. Department of Energy, 1990a). 
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blue clay, which ranges from zero to about 20 feet in thickness ( U . S .  Department of Energy, 
1990a): A generalized cross section of the subsurface in. the FEMP area is included in Figure 
2-2 in Appendix A. 

groundwater is present in 
e glacial overburden an 

zones, composed of coarser, better-sorted lenses 
fill below buildings and along utility lines. 

Groundwater flow within the overburden is discontinuous and may be subject to extreme 
seasonal fluctuation. The upper 20 to 30 feet within the outwash is unsaturated; and the 
remainder forms the Great Miami Aquifer, which has been designated a sole-source aquifer by 
the EPA. Under the plant area, the Great Miami Aquifer is separated into an upper and lower 
unit by the blue clay. r portion is unconfined and receives recharge from Paddys Run 
(a losing stream) and t as well as the overburden. The lower portion is semi-confined 
and, probably, is primarily recharged by leakage through the blue clay ( U . S .  Department of 
Energy, 1990a). 

Groundwater users in the area surrounding the FEMP draw primarily from the Great Miami 
Aquifer. The most significant usage is by the SouthWM Ohio Water Company, which operates 
a series of radial collector wells east of the FEMP. Groundwater is also produced from private 
wells at the plant for remedial process and sanitary purposes. Other groundwater users include 
production facilities to the south of the FEMP, residents around the site, and other private and 
commercial users (U.S. Department of Energy, 199Oa). 

In the area around the FEMP, the portion of the Great Miami River that is not affected by the 
Southwest Ohio Water Company collector wells is a discharge area under normal hydrologic 
conditions. The lower portion of Paddys Run between New Haven Road and the Great Miami 
River is a gaining stream during part of the year and a losing stream at other times. Paddys Run 
is also a gaining stream where its bed is on the clay-rich glacial overburden (north of the K-65 
area), as evidenced by small seeps and springs along its banks and tributaries. 

The Great Miami River is a losing stream where drawdown induced through pumping of 
Southwest Ohio Water Company collector wells reduces the aquifer head below the stream level. 
Paddys Run is a losing stream between the K-65 area and approximately New Haven Road. It 
loses flow-to the aquifer along other stretches during periods of low flow. 000044 
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2.1.2 Production History 

The U.S. Atomic Energy Commission, predecessor to the DOE, began construction of the Feed 
Materials Production Center (now the FEMP) in 1951 and began operations there in 1952. 
Operations consisted of foundry and other processes to convert natural uranium ore concentrates 
and recoverable, recyclable residues into uranium metal and compounds. The primary function 
of the plant was production of metallic uranium fuel cores and uranium compounds for use in 
U.S. defense programs. 

In addition to the primary uranium products, small amounts of thorium were produced: The site' 
currently serves as the thorium repository for the DOE, where a variety of thorium materials 

. .  . . . .  

containing uranium, Ra-226, and daughter products were processed at the site. 

A variety of chemicals (e.g., nitric acid, anhydrous hydrogen fluoride, 
magnesium metal, metal cleaning solvents, coolants, and lubricating oils) were used in the 
production processes. As a result of these operations, various types of liquid and solid matrii 
wastes were generated. These wastes can be broadly categorized as hazardous, non-hazardous, 
radioactive, and mixed (hazardous wastes with radioactive material). 

Many solid and liquid wastes were stored or disposed of on site. Radium-bearing wastes from 
ssing were stored in two concrete silos in a waste storage area 
area (Figure 2-3 in Appendix A). Metal oxide wastes were sto 
o was constructed, but remains unused. Uranium metal production wastes 

were placed in pits in the waste storage area, and an on-site landfill was operated to dispose of 
solid waste. Construction debris was disposed on site separately from the waste storage area, 
as was fly ash from the boiler plant. 

Releases of contaminants from the FEMP to environmental media have been noted during past 
investigations (U.S. Department of Energy, 1990a). These releases include runoff to the SSOD 
and Paddys Run; discharges of uranium to the Great Miami River; and releases and spills of 
uranium-bearing materials, solvents, and other material to soils on the sik property. Affected 
media include perched groundwater (radionuclides and volatile organic materials), groundwater 
in the Great Miami Aquifer (radionuclides and volatile organic compounds), surface water and 
sediments in Paddys Run and the Great Miami River (radionuclides), and, possibly, aquatic and 
terrestrial biota. It is also suspected that air emissions contributed to both on-site and off-site 
deposition of radionuclides. More detailed descriptions of site history and previous 
investigations are included in paragraph 2.2.3. 
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2.2 REGULATORY ISSUES 

2.2.1 Federal Facilities Compliance Agreement 

The DOE Oak Ridge Operations Office entered into a Federal Facilities Compliance Agreement 
(FFCA) with the EPA pertaining to the FEMP (then Feed Materials Production Center) on 18 
July 1986 pursuant to Executive Order 12088 (43 Federal Register 47707). The FFCA set forth 
compliance with existing environmental statutes and implementing regulations. Key elements 
of the Federal Facilities Compliance Agreement include bringing the site into compliance with 
the Resource Conservation and Recovery Act (RCRA) and the Clean Water Act (CWA) and 
initiating a Site Remedial Investigation/Feasibility Study (RYFS). 

2.2.2 Consent Agreement 

The Feed Materials Production Center [now the FEMP]. was added to the National Priorities List 
(NPL) in 1989. A Consent Agreement, outlining activities and schedules to be performed in 
order to remedy the site condition, was entered into by the DOE and EPA in April 1990. This 
agreement was revised in September 1991. Key elements of the agreement include incorporation 
of the FFCA as an attachment, recognizing that significant previous work was conducted, 
grouping the site into five Operable Units (OU) for characterization and remediation (Figure 2-4, 
Appendix A), adding a sixth sitewide OU to ensure protection of human health and the 
environment, and setting a schedule for activities from completion of the RI/FS for each OU 
through signing of a Record of Decision (ROD). 

ous are groupings of die . . . . , . .._ ij?m , suspected of past releases of contaminants to the environment 
based on similarity of use, process, proximity to other sites, or type of potential contaminant. 
OUs requiring characterization and remediation at the FEMP are described in the 1991 amended 
Consent Agreement as follows. 

. . . . . . . .... ;.. ...._ L.. :: : 

0 OUf - Waste Pit Area: Waste pits 1 through 6,  Clearwell, Bum Pit, berms, liners, and 
soil within the OU boundary as approved in the W F S  Work Plan Addendum 

0 OU2 - Other Waste Units: Fly ash piles, other southfield disposal areas, lime sludge 
ponds, solid waste landfill, berms, liners, and soil within the OU boundary as approved 
in the W F S  Work Plan Addendum 

0 production area and production-associated facilities and 
equipment, above- and below-grade improvements, structures, equipment, utilities, 
drums, tanks, solid waste, waste product, thorium, effluent lines, K-65 transfer line, 
waste-water treatment facilities, fire training facilities, scrap metals piles, feedstocks, and 
coal pile 

OU4 - Silos 1, 2, 3, and 4; berms; decant tank system; and soil within the OU-4 
bpndary as approved in the RUFS Work Plan Addendum 

* -  

0008463 



. 

552 7 
Section 2 
1 FERNALD ENVIRONMENTAL MANACEhZENT PROJECT 

QUALITY ASSURAKE PROJECT PLAN 4 May 1994 
Page 5 of 29 

0 - Environmental Media: all potential migration pathways, including groundwater, 
through 4, sediments, flora, 

0 Comprehensive Site-Wide Operable Unit - Evaluation of selected remedies and 
removal actions for OUs 1 through 5 to ensure that they are protective of human health 
and the environment on a site-wide basis as required by the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA), the National 
Contingency Plan (NCP) (for. Oil and Hazardous Substances Pollution), and applicable 
EPA policy and guidance 

A remedial investigation/risk assessment report and a proposed plan and record of decision shall 
be completed for the comprehensive site-wide operable unit if no additional action is necessary 
to protect human health and the environment. If additional action is necessary, a site-wide 
feasibility study ind proposed plan and record of decision shall be prepared to address those 
concerns. 

2.2.3 Operable Unit Descriptions and Histories 

2.2.3.1 - OU1. Approximately 480,000 cubic yards of waste material were disposed of 
in units comprising OU1. The bulk of solid waste was disposed of in pits 3 (245,000 cubic 
yards), 4 (57,600 cubic yards), and 5 (101,000 cubic yards). Approximately 3,700 cubic yards 
of water are in pit 5 (748,000 gallons) and 7,700 cubic yards of water are in the Clearwell 
(1,550,OOO gallons) (U.S. Department of Energy, 1991a). 

Since the beginning of uranium production operations in 1952, on-property storage facilities at 
the FEMP have been used for storage of low-level radioactive wastes generated by chemical and 
metallurgical processes used at the facility. These wastes have been deposited in one of six 
waste pits or Clearwell or burned in the Bum Pit. The following six pits, Clearwell, and Bum 
Pit make up the 37.7 acres identified as OU1 (Figure 2-5, Appendix A). 

0 

pomon of the clay liner is reported to be up to four and one-half feet thick on the bottom 
and one and one-half to two feet thick on the sides. The surface area of Waste Pit 1 is 

, and holds an estimated 
aste filter cake, fly ash, 

%-gallon drums, scrap graphite, brick scraps, sump liquor, sump cake, and depleted slag 
(by-product of the chemical reaction between uranium tetrachloride and magneshm). 

Waste Pit 1 materials contain an estimated 115,352 pounds of uranium. The presence 
of a large (but unknown) quantity of drums in Waste Pit 1 was evident in photographs 
taken during the years of active pit operation. The photographs indicate that most drums 
were empty,, but the origin and nature of materials stored in these drums is unknown. 
The’gened cinsistency of Waste Pit 1 contents is semisolid to saturated eight feet below 
the pit surface ( U . S .  Department of Energy, 1991a). 800047 
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In 1959, Waste Pit 1 was backfilled and covered with clean soil. 

Waste Pit 2 was constructed in 1957, excavated to a maximum depth of 23.5 feet into 
native clay at the site of a small pond east of Waste Pit 1, and lined with compacted 
native clay. The surface area of Waste Pit 2 is 44,896 square feet. It holds an estimated 
24,2200 cubic yards of buried waste consisting of neutralized waste filter cake, graphite, 
fly ash, 55-gallon drums, brick scrap, sump liquor, sump cake, depleted slag, and a large 
quantity of concrete and other construction rubble. 

Waste Pit 2 materials contain an estimated 2.66 million pounds of uranium and 890 
pounds of thorium. The general consistency of the pit contents indicates semisolid and 
wet conditions eight feet below the pit surface. 

In 1964, the pit was taken out of service, backfilled, and covered with clean soil. Waste 
Pit 2 is overgrown with grass and is fairly level with a gentle slope toward a drainage 
ditch running along the east side of Waste Pit 3 (U.S. Department of Energy, 1991a). 

0 3 was constructed in 1959 by excavating about 
and adding a clay layer along the pit 
3 square feet. It holds an estimated 

feet into the glaciai 
e surface area of Waste Pit 

cubic yards of buried waste 
consisting of lime-neutralized raffinate, raffnate concentrate, slag, slag leach residues, 
filter cake, fly ash, lime sludge, and 55-gallon drums. Waste Pit 3 materials contain an 
estimated 288,041 pounds of uranium and 881 pounds of thorium. Wet-to-saturated 
conditions exist eight feet below the pit surface (U.S. Department of Energy, 1991a). 

Waste Pit 3 was taken out of service as a wet pit in the fall of 1968; dry material was 
added until 1977. At this point, the pit was taken completely out of service, backfilled, 
and covered with clean soil. Waste Pit 3 is overgrown with grass and is fairly level. 
The western side of the pit slopes steeply down to the perimeter fence and road and a 
gentle slope extends toward a drainage ditch running along the east side of the bum pit. 

0 Waste Pit 4 was constructed in 1960 and excavated similarly to Waste Pit 3 to a depth 
of sing a clay layer approximately twefeet-thick along the pi 
su of Waste Pit 4 is 83,799 square feet. It holds an estimated 
yards of buried waste! consisting of process , slurries, 
graphite, noncombustible trash, asbestos, 55-gallon drums, and an 
estimated 23,500 pounds of barium chloride. The general consistency of the contents 
indicates semisolid and wet-to-saturated conditions nine feet below the surface. 

Waste Pit 4 materials contain an estimated 6.7 million pounds of uranium and 136,000 
pounds of thorium metal (in 55-gallon drums). Samples collected from borings exhibited 
levels of barium in the parts-per-thousand range resulting in a mixed-waste classification 
for Waste Pit 4. 
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In 1986, the pit was covered with clean soil and graded for surface water diversion. An 
earthen berm surrounds the pit to retain surface water runoff. In December 1988, an 
interim RCRA cap, consisting of compacted clay overlain by a 45-mil-thick Hypalon, 
reinforced chlorosulfinated poiyethylene liner, was installed on Waste Pit 4 (U.S. 
Department of Energy, 1991a). 

0 Waste Pit 5 was constructed in 1968, excavated to a depth of about 30 feet, and lined 
with a 60-mil-thick Royal Seal, ethylene-propylenediene monomer elastomeric 
membrane. The surface area of Waste Pit 5 is 161,103 square feet. It holds an 
estimated 97,900 cubic yards of waste consisting of solids from neutralized raffnate, slag 
leach slurry, sump s h y ,  and lime sludge. In addition, the effluent tower was collapsed 
into the pit and is estimated to contain 8,000 pounds of steel and 64,OOO pounds of 
concrete (US. Department of Energy, 1991a). Waste Pit 5 materials contain an 
estimated 11 1,737 pounds of uranium and 37,445 pounds of thorium. 

Waste Pit 5 was taken out of service in 1987 but remains open. It is partially covered 
with an estimated 750,000 gallons of water ranging in depth from three feet near the west 
end to zero feet over one-third of the length of the pit to the east. During routine 
inspections, occasional liner-joint failures and tears occurring at the surface were noticed 
and ascribed to weathering effects (Weston, 1987). Corrective action consisted of gluing 
the seam and patching tears. 

Waste Pit 6 was constructed in 1979, excavated similarly to Waste Pit 5 to a depth of 
20 feet, and lined with an ethylene-propylene-diene monomer elastomeric membrane. 
The surface area of Waste Pit 6 is 32,400 square feet. It holds an estimated 9,600 cubic 
yards of waste consisting of green salt (uranium tetrafluoride), filter cake, slag, process 
residues, and asbestos. Waste Pit 6 materials contain an estimated 1.9 million pounds 
of uranium. 

The pit was taken out of service in 1985 but remains open. The surface is presently 
covered with up to two feet of standing water. The surface elevation of the water varies 
depending on the amount of rainfall and evaporation rates. A removal action to prevent 
airborne migration of exposed materials by pushing them below the water surface 'was 
completed in December 1990. Minor tears of the liner above the water line have been 
observed and repaired. 

The Burn Pit was constructed in 1957 at the site previously used to excavate the clay 
liner material for Waste Pits 1 and 2. The depth of the Bum Pit varies because of the 
sloping bottom used for access during excavation and disposal operations. The maximum 
depth is believed to be about 26 feet. The boundaries are no longer discernible from the 
boundaries of covered Waste Pit 4, but the Bum Pit area is assumed to be bounded by 
Waste Pits 2, 3, 4, and 5 .  The surface area of the Bum Pit is approximately 21,724 
square feet. It holds an estimated 30,300 cubic yards of waste consisting of burned 
laboratory chemicals including pyrophoric and reactive chemicals, waste oils, and other 
low-level contaminated combustible materials such as wooden pallets. 

I .  OOQ049 
. e- ..?I,)'. . 
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The Bum Pit is fairly level and overgrown with grass. A ditch two to three feet deep 
cuts across the area on the west side and drains toward Waste Pit 2. 

0 The Clearwell was constructed . It currently 
receives surface water runoff from the surfaces of Waste Pits 1, 2, and 3 and excess 
impounded storm water from Waste Pit 5. 

Before March 1987, the Clearwell was used as a final settling basin for process water 
that passed through Waste Pits 3 and 5 before discharge to the Great Miami River. 
Water of varying depth remains in the Clearwell at all times. The deuth of sediment 

2.2.3.2 m. OU2 consists of the solid waste landfill (containing approximately 18,OOO cubic 
yards of waste), the south lime sludge pond (approximately 11,500 cubic yards), the north lime 
sludge pond (approximately 5,000 cubic yards), the inactive fly ash disposal area (approximately 
50,000 cubic yards), the active fly ash pile (approximately 38,000 cubic yards), and southfield 
(approximately 125,000 cubic yards of construction rubble) (U.S. Department of Energy, 
1991b). 

The Solid Waste Landfill is located in the northeast comer of the waste storage area, 
the facility is organized into five individual cells that comprise approximately one acre. 
The waste volume is believed to be approximately 16,000 to 18,OOO cubic yards 
consisting of cafeteria waste, rubbish, andsother types of wastes from nonproduction 
areas. Materials reported to have been accepted in the past include nonburnable and 
nonradioactive sanitary wastes generated on property, nonradioactive construction-related 
rubble, and double-bagged and bulk quantities of nonradioactive asbestos. Construction 
rubble placed in the landfill and the soil used to cover exposed wastes may have been 
contaminated with radionuclides. 

Use of the landfill was haited in early 1986. The five existing cells were covered with 
soil as they were filled to capacity. A soil cover was placed over the five cells and the 
adjacent disposal area, forming the topographic setting shown in Figure 2-6 (Appendix 
A). Currently, sanitary wastes and general refuse are being collected for shipment and 
disposal at approved off-site locations. 

South Lime Sludge Pond is an unlined pond in the southeast comer of the waste storage 
area (Figure 2-7, Appendix A), with approximate surface dimensions of 150 by 250 feet. 
Borehole log information indicates the depth of the south pond to be approximately 11.5 
feet. Spent lime sludge from the FEMP water treatment plant operations (limdalum 
sludge and boiler plant blowdown) was pumped to the pond and allowed to settle. The 
sludge volume is estimated to be approximately 11,500 cubic .: ,; . (JO(JOsb 

> a ’  
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yards and the volume of berm material is estimated to be 2,800 cubic yards. The pond 
was inactive for a number of years but was re-activated recently and currently receives 
spent lime sludge. It is now overgrown with grass and shrubs. 

0 North Lime Sludge Pond is an unlined pond (Figure 2-7, Appendix A), about 150 by 
250 feet in size, that contains an estimated 5,000 cubic yards of spent lime sludge 
(limdalum sludge and boiler plant blowdown) pumped from the FEMP water treat-ment 
plant operations. The volume of berm material is estimated to be 1,100 cubic yards. 
The height of the berm surrounding the north pond is lower than the height of the south 
pond. The depth of the lime sludge in the north pond ranges from five to seven feet. 
This pond is partially covered with water (estimated to be a maximum of 150,OOO 
gallons) that ranges from one to seven feet in depth. The actual volume of water varies, 
depending on plant operations and precipitation. As with the south pond, spent lime 
sludge was, until recently, pumped to the north pond and allowed to settle. This pond 
is now approximately 90 percent full. The total volume of lime sludge in both the north 
and south ponds is estimated to be 16,500 cubic yards. 

The Inactive Fly Ash Disposal Area is located approximately 2,000 feet southwest 0; 
the production area (Figure 2-8, Appendix A). A sampling program was recently 
conducted in the area, but the results have not been reported yet. The following 
observations were made based on previously existing data. 

The northern portion of the inactive fly ash disposal area is on top of an old 
drainageway leading to Paddys Run. A borehole was advanced to a depth of 
about 26 feet before reaching undisturbed soil. Approximately one foot of clay 
was found in this undisturbed interval with sand located under the clay. 

The westlsouthwest portion of the inactive fly ash disposal area is on a slope just 
north of the running tracWfiring range. A boring in this area was advanced to 
a depth of 34 feet before reaching undisturbed soil. 

0 Assuming between 2,500 to 3,500 tons of fly ash were generated per year over 
a 38-year operating period with a density of 80 pounds per cubic foot, a total of 
88,000 cubic yards of fly ash is estimated to exist in the active fly ash pile and 
inactive fly ash disposal area. This may be an overestimation of the actual 
volume because some fly ash was disposed of in the Bum Pit and in Waste Pit 3 
in OU1. However, this information is the most reliable and current estimate of 
the total volume of fly ash under the stated assumptions. 

Historical photographs indicate that disposal activity ceased between 1964 and 
1968; therefore, an estimated 50,000 cubic yards for the inactive fly ash disposal 
area is reasonable based on available data. 
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0 Elevated levels of uranium were found during sampling activity performed in the 
Characterization Investigation Study (CIS) (Weston, 1987). It is suspected that 
waste oils containing uranium were sprayed on the pile as a dust suppressant. 
Approximately 1 ,OOO kilograms (kg) of uranium is estimated to have been present 
in the oils used as a dust suppressant (Weston, 1987). 

e Building rubble, such as concrete, gravel, asphalt, masonry, and steel rebars were 
also reportedly discarded in this area. 

The Active Fly Ash Pile is located just east of the running tracWsouthfield on the' 
opposite side of the south construction road and west of the storm sewer outfall ditch 
(Figure 2-9, Appendix A). The estimated volume of the active fly ash pile is about 
38,000 cubic yards. 

In current as well as past operations, fly ash from the coal-fired boiler plant is loaded 
into dump trucks and taken to the fly ash disposal site. In the past, contaminated waste 
oils were periodically sprayed on the fly ash pile as a means of dust control (Weston, 
1987). This is believed to be the reason for elevated levels of radiological contaminants 
found in surface samples. 

0 The Southfield boundaries and the volume of waste therein have not been defined. 
Historical photos and borehole logs were used to estimate boundaries, waste volume, and 
area. Based on aerial photographs from 1954 and 1957 showing where fill activity 
O C C U K ~ ,  the boundary of the southfield assumed for the initial screening of alternatives 
and feasibility study is shown in Figure 2-10 (Appendix A). The area covers 
approximately 11 acres and contains 125,000 cubic yards of disposed materials (U.S. 
Department of Energy, 1991b). 

The Southfield was reportedly used as a burial site for construction rubble (including 
debris from razing the old administration building) that may have contained low levels 
of radioactivity. 

. . .  

000052 
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2.2.3.4 m. consists of special facilities with waste characteristics requiring potential 
application of singular technologies to effect fi ifically, OU4 consists of 
the K-65 residue silos (1 and 2), metal oxide si1 ping and tanks below the 
silos, and the earthen embankment that provides structural support for Silos 1 and 2 (Figure 2-5, 
Appendix A). 
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1 ,i' - 2.2.3.5 QlJ. Environmental media that represent migration pathways or environmental 
receptors presently or potentially affected by FEMP activities are included in OUS. OU5 media 
are linked to the four sourcecontrol OUs (1 through 4) but are not primary sources of 
contamination. There are no waste disposal or process units associated with OU5 
(US. Department of Energy, 199Od). The following media are included in OUS studies. 

0 , .. surface water and sediments of the Great Miami River, Paddys Run, and the storm sew= 
t j ' d  outfall ditch; dynamics of contaminant transport within and between these media, and the 000055 
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interaction of contamination in these media with groundwater in the regional aquifer and 
with aquatic communities 

groundwater throughout the FEMP study area and the impact of groundwater 
contamination on other media 

0 soils not included in other OUs including soils &,&@ the . f & &  ........................ area (ou3), ......... ..,.............., ........... ................. 
other controlled areas of the site, and suspect areas outside' the FEMP boundary 

flora and fauna in the area, including terrestrial vegetation and animals, aquatic 
communities in the Great Miami River and Paddys Run, local agricultural products, and 
wetlands 

ambient air as an environmental pathway but not as a medium requiring direct 
remediation (U.S. Department of Energy, 199Od) 

0 

2.2.3.6 ComDrehensive Sitewide Operable Unit. Sitewide evaluation of selected remedies 
and removal actions for OUs 1 through 5 to ensure that they are protective of human health and 
the environment on a sitewide basis as specified by CERCLA, the NCP, and applicable EPA 
policy and guidance. This OU was added to the Consent Agreement when it was revised in 
September 1991. 

2.2.4 Remedial Investigation and Feasibility Studies 

RUFSs are conducted to collect data required for the EPA and DOE to choose remedial actions 
sufficiently protective to mitigate excessive risks to human health and the environment from the 
FEMP ( U . S .  Department of Energy, 199Od). RI/FSs for each of the OUs are currently 
underway to determine the nature, extent, and threat of past releases and to conduct baseline risk 
assessments, evaluation of remedial alternatives, and detailed evaluation of preferred alternatives. 

2.2.5 Contaminants of Concern 

The primary contaminants of concern that may be present in the OUs are as follows. 

0 OU1 - radionuclides, trace metals, asbestos, and volatile organic compounds 

0 OU2 - radionuclides and trace metals 

OU3 - radionuclides, trace metals, volatile organic compounds, semi-volatile organic 
compounds, PolyChlorinated Biphenyls (PCB), asbestos, acids, and fuel and lubricating 
oils 

0 OU4 - radionuclides and trace metals 

OUS - all contaminants of concern in OUs 1 through 4 
. '. : .I : 't 1 

.. urJ .- J .. .- r 
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2.2.5.1 QJ& Approximately 5.3 million kg of uranium; 80,000 kg of thorium; and an 
unknown quantity of asbestos, barium, fluoride, magnesium, and various other organic 
(tetrachloroethane, 2-butanone, acetone, methylene chloride, PCBs) and inorganic (arsenic, 
cobalt, copper, silver, vanadium) constituents are present in OU1. Based on the transport 
characteristics, volume, and toxicity, uranium is the primary contaminant of concern (U.S. 
Department of Energy, 1991a). 

Releases to the environment from OU1 have O C C U K ~ ~ .  The surface soils, glacial overburden, 
and groundwater beneath the waste pits are contaminated. The principal environmental concern 
associated with OU1 is contaminant migration and transport in surface and groundwater. 
Following is a brief description of remedial investigation results reported to date. 

Surface Soils - U-238 concentrations in surface soils are elevated east of Waste Pits 1 
and 2 and around the perimeter of Waste Pit 6. Several locations within the waste pit 
a r a  have concentrations above 35 picocuries per gram @Ci/g) and at some locations as 
high as 10,900 pCi/g. The majority of sampling locations show Th-232 concentrations 
ranging between 1 and 5 pCi/g. Locations associated with elevated U-238 activity show 
Th-232 concentrations ranging from 5 to 15 pCi/g. The areal extent of Ra-226 
concentrations above background levels of 1.5 pCi/g is quite low. 

Surface soil samples collected within OU1 during the RI/FS were mostly from the north 
and northwest perimeter of the waste -pit area, which was not covered under the CIS 
program. Ra-226, Ra-228, Th-228, Th-230, Th-232, U-234, and U-238 appear 
consistently in these samples. The observed concentrations for radium are at or slightly 
above background levels. Uranium and thorium concentrations are above background 
with concentrations ranging from 1.0 to 62.0 pCi/g for uranium and 0.6 to 13.6 pCi/g 
for thorium (U.S. Department of Energy, 1991a). 

Subsurface Soils - Ra-226, Ra-228, Th-228, Th-230, Th-232, U-234, and U-238 were 
consistently detected in subsurface soil samples from OU1. The concentration ranges for 
these radionuclides in pCi/g are: 0.4 to 1,210 for Ra-226, 0.5 to 160 for Ra-228, 0.6 to 
22.9 for Th-228, 0.6 to 710 for Th-230, 0.6 to 33.1 for Th-232, 0.6'to 112 for U-234, 
and 0.6 to 320 for U-238. These data do not include results from sampling conducted 
in late 1991. 

Uranium is present in higher concentrations than the other radionuclides in the upper 15 

samples are generally within background levels. Thorium concentrations are within or 
slightly above background levels (U.S. Department of Energy, 1991a). 

Surface Water - Analytical results of sudace water samples collected at 12 locations 
along drainageways within OU1 indicate presence of radionuclides in the storm water 
runoff from the w&e pits. 

feet of the glacial &%&&& Radium and uranium concentrations in glacial outwash ......... __..__._..,,._ ...:.. ............__ 'C??.'. ,.:: ..._.,._. ...... . ...... 
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Most radionuclides are present at background concentrations. Total uranium 
concentrations range from 54 to 9,318 micrograms per liter (pg/L). Concentrations of 
U-234 and U-238 in two samples exceed the DOE concentration guide limit of 
500 picocuries per liter @Ci/L) for U-234 and 600 pCi/L for U-238. The samples 
contain 597 and 653 pCi/L of U-234 and 2,840 and 2,506 pCi/L of U-238. Radium was 
detected in only one surface water sample at a level of 6.1 pCi/L. Thorium was not 
detected in the samples. 

0 Sediments - Sediment samples were not collected within OU1 during the remedial 
investigation. However, several drainage ditches within OU1 were sampled during the 
CIS program. 

Review of CIS data indicates widespread uranium contamination in most of the drainage 
ditches. A sample from a drainageway that flows parallel and adjacent to the south berm 
of waste pit 5 contains U-238 activity concentrations ranging from 46 to 728 pCi/g. The 
radium and thorium concentrations are low in all the drainageway samples with 
concentrations ranging from nondetectable to slightly above detection limits 
(approximately 1 pCi/g). Samples from a shallow drainageway flowing north and south 
over the bum pit area contain U-238 activity concentrations ranging from 170 to 408 
pCi/g. Samples from a minor drainageway flowing a t  of pit 4 contain U-238 activity 
concentrations ranging from 96 to 746 pCi/g (U.S. Department of Energy, 1991a). 

Groundwater - Perched groundwater in the glacial &g&ufd& is heavily contaminated 
with uranium. The highest concentration of uranium, 15,330 pg/L of total uranium, was 
detected on the south edge of Waste Pit 4. Leakage from the waste pits is suspected of 
being the contamination source in the eastern groundwater plume. 

. :: ................... . . . . . ...... :.:.:.:.:.:.;.:. 

The 20000-series wells are screened across the water table of the Great Miami Aquifer. 
Contaminants from the heavily contaminated glacial uvertwden have infiltrated from the 
perched groundwater zones to the Great Miami Aquifer. Concentrations of uranium 
above background (approximately 2 pg/L) have been detected in 20000-series wells, the 
highest concentration being 78.8 pg/L. 

Uranium concentrations in 3000eseries wells are also elevated. Concentrations more 
than ten times background have been detected, the highest being 110.0 pg/L. 

At the deepest levels of the aquifer, monitored by the 4WOO-series wells, uranium 
concentrations do not exceed background levels (U.S. Department of Energy, 199Oa). 

0 Biological Resources - The investigation of biological resources conducted during the 
remedial investigation revealed that there is uptake of radionuclides by both plants and 
animals within OU1. 
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Chemicals detected above blank and background concentrations in both the source and 
perched groundwater were cadmium, U-234, and U-238. Cadmium concentrations 
detected range from 0.007 to 0.0128 parts per million (ppm). U-234 concentrations 
detected in perched groundwater beneath the solid waste landfill range from 
1.2 f 0.4 pCi/L to 4.6 0.7 pCi/L. U-238 concentrations detected range from 
1.0 f 0.3 pCi/L to 3.9 +, 0.6 pCi/L. 

. . . . . . . . . . . . . . . 

An apparent southerly to southeasterly perched groundwater gradient exists beneath the 
solid waste landfill. The potentiometric surface of the perched groundwater appears to 
intersect the base of the landfill, indicating that the landfill is a possible source of 
contamination for the perched groundwater. 

Surface water and sediment samples were taken in the drainage channel north of the 
solid-waste landfill. Concentration of U-234 detected at the bottom of the drainage 
channel directly north of the landfill is 6.1 f 0.9 pCi/L and U-238 concentration is 9.7 

1.4 pCi/L. Bis(2-ethylhexy1)phthalate and 2-propanone were detected in the associated 
blank and in the surface water sample, indicating that the contaminants were probably 
introduced during laboratory analysis. 
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U-238 concentration of sediment samples taken in the portion of the drainage channel 
north of the solid waste landfill range from 2.90 k 1.80 pCi/g to 6.80 f 1.30 pCi/g. 
Because of U-234 and U-238 concentrations detected in surface water and sediment 
samples taken from the drainage channel, the landfill may be a minor source of surface 
water and sediment contamination through its surface water runoff from or seepage 
through the southern bank of the drainage channel. 

The north and south Lime Sludge Ponds contain a similar variety of chemicals. Organic. 
compounds detected in the ponds include: phenol, acetone, bis(2-ethylhexyl)phthalate, 
di-n-butyl phthalate, and methylene chloride. Radio- nuclides detected at concentrations 
greater than background levels in the lime sludge are Th-230, U-234, U-235, and U-238 
(U.S. Department of Energy, 1991b). 

Chemicals detected at concentrations above background levels in both the lime sludge 
ponds and perched groundwater were Th-230, U-234, and U-238. Concentrations of U- 
234 detected in the perched groundwater beneath the lime sludge ponds range from 1.4 
f 0.4 pCi/L to 9.5 f 1.5 pCi/L. U-238 concentrations range from 1.7 0.5 pCi/L: 
to 9.7 f 1.5 pCi/L. The highest concentrations of U-234 and U-238 were measured 
southwest of the lime sludge ponds. The highest concentration of Th-230 (1.6 f 0.6 
pCi/L) was measured in well 1041 in the east berm of the south pond. 
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An apuarent southwesterly Derched groundwater gradient exists beneath the lime sludge 

a groundwater mound. 

Organics detected in the lime sludge ponds were not detected in perched groundwater 
beneath the ponds suggesting that these organics are contained within the lime sludge 
ponds or bound in the surrounding glacial overburden. 

Calcium and magnesium are primary components of lime sludge and the increased levels. 
of these constituents in the perched groundwater in the vicinity of the lime sludge ponds 
indicate release from the ponds into the environment. 

Chemical analyses of constituents in the Active Fly Ash Pile were performed for RCRA 
metals (barium and chromium), volatile organics, and radionuclides in composites and 
surface soil samples. Analyses for inorganic and PCB constituents are being conducted 
on additional samples collected during 1991 and will be reported in 1992 (US. 
Department of Energy, 1991b). 

Organics detected in the active fly ash pile were acetone, 2-butanone, chloroform, 
methylene chloride, and 1 , 1 , 1-trichloroethane. In addition to these constituents, 
Pb-210, Ra-226, Th-230, U-234, U-235, and U-238 were detected at above back- ground 
levels in the active fly ash pile. 

Neither inorganic nor PCB analyses were performed on samples taken in the active fly 
ash pile. The concentrations of these constituents were assumed to be similar to those 
in the inactive fly ash disposal area. The only inorganic chemicals detected at above 
background concentrations in the inactive fly ash disposal area were cadmium and lead. 
Results of more recent sampling have not been reported. 

Chemicals detected at concentrations above background levels in both the active fly ash 
pile and perched groundwater were U-234, U-238, and cadmium. U-234 concentrations 
detected in the perched groundwater beneath the active fly ash pile range from 4.5 f 1.0 
pCi/L to 6.6 f 1.2 pCi/L. U-238 concentrations from 4.0 f 1.0 pCi/L to 6.9 f 1.1 
pCi/L. U-234 and U-238 were detected in well 1048, located north of the active fly ash 
pile. Cadmium was detected at a concentration of 0.003 to 0.0069 ppm in weil 1048. 
Elevated levels of uranium detected in the active fly ash pile indicated possible migration 
of the source contamination to the underlying perched groundwater. Possible transport 
mechanisms include surface water runoff and seepage through the northern slope of the 
active fly ash pile migrating vertically through the weathered glacial overburden into the 
perched groundwater. 

' 
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Radionuclides and metals detected at concentrations above background levels in both the 
active fly ash pile and adjacent surface waters were -226, total uranium, and lead. 
Total uranium concentrations measured in samples taken from a drainage channel north 
of the active fly ash pile are 14.0 f 2.0 &L. Ra-226 was detected at a concentration 
of 1.5 f 0.3 pCi/L in samples from a drainage channel immediately west of the active 

. fly ash pile. Lead was detected at a concentration of 0.036 ppm in samples from the 
same location. Detection of total uranium, Ra-226, and lead in surface water samples 
from locations adjacent to the active fly ash pile indicates probable migration of 
contamination from the pile via the surface water media. 

Ra-226 and total uranium were detected at concentrations above background levels in 
both the active fly ash pile and adjacent sediments. Ra-226 concentrations range from 
0.6 0.3 pCi/g. Concentrations of total uranium range from 4.5 

1.2 pg/g and 51.8 f 8.3 pglg. Detection of Ra-226 and total uranium in sediment 
samples from a location adjacent to the active fly ash pile indicates that the active fly ash 
pile is a probable source of contamination to adjacent sediments. 

0.1 pCi/g and 2.9 

Comparison of metals, chemicals and radionuclides in the Inactive Fly Ash Disposal 
Area to concentrations detected in blanks and background samples reveals PCBs 
(aroclors 1242, 1254, and 1260), cadmium,lead, Pb-210, Ra-226, Ra-228, Th-230, U- 
234, U-235, and U-238 as constituents of potential concern at the source ( U . S .  
Depart men t of Energy, 199 1 b). 

Constituents detected at concentrations above background levels in both the inactive fly 
ash disposal area and perched groundwater were cadmium, U-234, and U-238. 
U-234 concentrations detected in the perched groundwater beneath the inactive fly ash 
disposal area range from 3.7 k 0.6 pCi/L to 7.4 pCi/L and U-238 concentrations range 
from 2.1 & 0.4 pCi/L to 3.6 f 0.7 pCi/L. 

Total uranium concentration is 40.0 & 6.0 pg/L in samples from surface water in a 
drainage channel west of the northwest section of the inactive fly ash disposal area that 
empties into Paddys Run. Presence of total uranium indicates probable migration of 
contamination from the inactive fly ash disposal area via surface water media. 

Ra-226, Ra-228, and U-238 were detected at concentrations above background levels in 
both the inactive fly ash disposal area and adjacent sediments. Maximum measured 
concentrations of Ra-226 and Ra-228 are 0.9 f 0.1 pCi/g in nine samples from locations 
southwest of the inactive fly ash disposal area in an eastlwest-oriented drainage channel 
that empties into Paddys Run. Two sediment samples taken in the drainage channel west 
of the inactive fly ash disposal area during the Weston CIS have U-238 concenmtions 
ranging from 4 pCi/g to 9 pCi/g. Detection of uranium in sediment samples from 
locations adjacent to the inactive fly ash disposal area indicates that the disposal area is 
a probable source, of contamination to adjacent sediments. 

. 
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PCBs (aroclors 1242, 1254, and 1260) were detected in the source at concentrations 
ranging from 5.70 to 290.0 parts per billion. PCBs were not detected in perched 
groundwater, surface water, or sediments beneath and adjacent to the inactive fly ash 
disposal area, indicating that the PCBs have been contained within the source or bound 
in the surrounding glacial overburden. 

The Southfield is a large, heterogeneous site that overlaps the inactive fly ash disposal 
area. Metals, chemicals and radionuclides detected in southfield at concentrations 
exceeding available background levels were PCBs (aroclors 1242, 1254, and 1260), 
methylene chloride, cadmium, mercury, Sr-90, Pb-2 10, Ra-226, Ra-228, Th-228, Th- 
230, Th-232, U-234, U-235, and U-238 (US. Department of Energy, 1991b). 
Chemicals detected at concentrations above background levels in the southfield and 
perched groundwater are cadmium, Th-228, Th-230, U-234, and U-238. Well 1046, 
located at the northern boundary of the southfield, has  a Th-228 concentration of 
1.1 f OS.pCi/L and a Th-230 concentration of 1 .O f 0.5 pCi/L. Concentrations of U- 
234 detected in the perched groundwater beneath the southfield range from 
2.0 f 0.5 pCi/L to 2.8 k 0.5 pCi/L. Concentrations of U-238 range from 
1.9 f 0.4 pCi/L to 2.3 f 0.5 pCi/L. Cadmium was detected at a concentration of 
0.008 ppm in well 1046. Elevated levels of uranium and cadmium detected in the 
southfield indicate possible migration of source contamination to the underlying perched 
groundwater via vertical transport through the weathered glacial overburden. 
Organics (methylene chloride and aroclors 1242, 1254, and 1260) detected in the 
southfield were not detected in the perched groundwater beneath the southfield. This 
suggests that these organics have been contained within the southfield or bound in the 
surrounding glacial overburden. 

2.2.5.3 m. OU3 contaminants of concern include uranium, thorium, radium, technetium, 
magnesium, manganese, molybdenum, selenium, vanadium, and volatile organic compounds, 
all of which have been identified in perched groundwater. Numerous other trace metals; 
asbestos; PCBs and other organic materials; and inorganic ions such as nitrate, sulfate, and 
fluoride have a high potential for being present based on the production history of the site. 
However, uranium is the predominant contaminant found in OU3 (U.S. Department of Energy, 
1990b). 

The RUFS Work Plan Addendum for OU3 

2.2.5.4 m. The primary radioactive constituents of silos 1 and 2 are Ra-226, Rn-222, Th- 
230, and U-235 (0.71 weight percent). The majority of the material is silica and metallic 
compounds (U.S. Department of Energy, 1990~). 

000863 
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Radon and elements resulting from its decay (daughter products, progeny) are the nuclides of 
concern from a health and environmental perspective. It has been determined that radon is 
diffusing out of the silos via cracks and structural joints. Radon and its daughter products are 
relatively mobile and capable of migrating through air and water (U.S. Department of Energy, 
199Oe). To date, there is no evidence that other contaminants have migrated into the 
environment from 'the silos. The diffusion of radon into the berms indicates that berms and 
subsoils may contain elevated levels of Pb-210 and Po-210 resulting from the decay of radon that 
diffused into the berm. There may have been leakage from the existing leachate collection 
system beneath the silos into the surrounding soils. Sampling of the berms and soil beneath the 
silos has. been conducted and results will be reported in 1992. A removal action to mitigate 
release of radon gas from silos 1 and 2 to the environment was conducted in late 1991. The 
removal action consisted of installing a layer of bentonite clay over the silo contents to prevent 
direct contact with the atmosphere. Bentonite permeability is sufficiently low that radon gas 
should decay to solid daughter products before it can migrate through the clay layer. 

Silo 3 contains very small amounts of Ra-226, silica, Th-230, U-235 (0.71 weight percent), and 
other metal oxides. Its are not a significant radon source, and, because of 
powdery consistency, not believed to be a source of contaminant migrauon to 
surrounding and under1 rons. However, are still a source of radioactivity and a 
potential airborne contaminant hazard because of dry, powdery nature. 

2.2.5.5 m. OU5 is not a source operable unit, so contaminants of concern are extrapolated 
from other sources. Uranium contamination of groundwater has been identified in the waste 
pits, the fanner production area, along the southern boundary of the FEMP, and along Paddys 
Run Road. Volatile organic compound contamination has  been confirmed below the waste pits 
and along Paddys Run Road. The source of VOC contamination along Paddys Run Road is 
suspected to be other than the FEMP (U.S. Department of Energy, 199Od). It is being 
investigated by industries situated along Paddys Run Road under an agreement with the Ohio 
Environmental Protection Agency. Volatile organic contamination from on-site sources is 
currently being investigated. 

Additional contaminants of concern may be identified during the ongoing RI/FSs. Newly 
identified contaminants will be individually addressed during site investigation or remediation 
or through use of indicator chemicals (U.S. Environmental Protection Agency, 1989). 

2.2.6 Other Regulatory Issues 

In addition to compliance with CERCLA, the FEMP shall also comply with DOE orders and 
other regulatory requirements including RCRA, the CAA, CWA, NPDES, Safe Drinking Water 
Act, National Environmental Policy Act (NEPA), Toxic Substances Control Act @CAI, 
Pollution Prevention Act of 1990, and underground storage tank requirements of the OhioState 
Fire Marshall. The FEMP contractor intends to meet or exceed the substantive requirements 
of each of these regulations. 

ocpoos4 
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The DOE entered into a Consent Decree with the state of Ohio on 2 December 1988 that 
outlined specific actions to characterize and manage hazardous waste in accordance with RCRA 
and to protect waters of the State as required by the CWA. The Decree arose in response to 
allegations by the State that the DOE and National Lead of Ohi 
violated various provisions of both state and federal laws and r 

Revision 2 (28 June 1991) of the RCRA Part A Permit application identified 47 Hazardous 
Waste Management Units (HWMU) at the FEMP. The FEMP will continue to operate seven 
HWMUs under the RCRA Part B application (October’l991). One of the HWMUs, the barium 
chloride salt treatment facility, h a s  been closed. . The remaining 39 HWMUs will be closed in 
accordance with closure plans currently under review or the schedules provided by the FEMP 
to the Ohio Environmental Protection Agency, 27 August 1991. 

Individual HWMU closure plans will specify sampling and analysis necessary to evaluate 
potential contamination of the surrounding environment resulting from hazardous waste 
management activities. Seven M U S  to be closed are land-based units (surface 
impoundments, landfills, and land treatment units) that are subject to RCRA groundwater 
monitoring requirements. The other HWMUs, which are not classified as land-based, will not 
be subject to groundwater monitoring requirements unless it is determined that contaminants 
have been released that could result in groundwater contamination. 

Wastes generated at the FEMP are subject to waste determination and characterization. These 
evaluations are based on a combination of process knowledge and sampling and analysis. RCRA 
hazardous waste characterizations and determinations will follow the current FEMP Waste 
Analysis Plan which is required by Ohio Administrative Code 3745-54-13. 

Stack monitoring is conducted under the CAA, and to fulfill requirements of DOE Order 5400.1. 
Because there is no present production at the FEMP, laboratory hoods and the boiler plant are 
the main areas affected by these regulations. 

Water discharges from the FEMP to the Great Miami River through the main plant effluent line, 
including collected storm water runoff, fall under CWA and DOE Order 5400.1. Discharges 
shall be maintained within limits specified in the site NPDES permit. Contnbuting outfalls shall 
meet their own requirements to ensure that the final composite stream remains within limits. 

- 
Because of the population size served by the plant potable water system, monitoring for coliform 
bacteria and various other constituents defined by Safe Drinking Water Act shall be performed 

000065 on a routine basis. 
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As part of the environmental restoration of the FEMP, underground storage tanks are being 
removed and necessary remediation performed as required by the Ohio State Fire Marshall. 
Reports of findings and conclusions are provided to the EPA and the state of Ohio. 

. 
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2.3 PROJECT OBJECTIVES 

2.3.1 Specific Objectives 

Specific objectives of an environmental sampling and analysis project shall be specified in 
Project-Specific Plans (PSP). Examples of project objectives are included in Table 2-1 
(Appendix A). 

2.3.2 Intended Data Usages 

The intended use of acquired data.is to assess the nature of the site and the degree and extent 
of potential problems resulting from past activities, evaluate the potential hazard to human health 
and the environment, evaluate remedial actions, choose and implement preferred remedial 
actions, and monitor plume migration and the effectiveness of remedial actions. Data partially 
fulfilling these requirements have been collected in previous and ongoing studies. Use of these 
data, and identification and collection of additional data needs, will fulfill the intent of the 1991 
amended Consent Agreement and the stated site remediation objectives of the DOE. 

2.3.3 Data Quality Objectives 

Data Quality Objectives (DQO) are qualitative and quantitative statements that specify the quality 
of data required to support decision making. Because they are based on end use of the data to 
be collected, different uses require different levels of data quality. There are five FEMP-defined 
analytical levels that will be assigned depending on intended use of the data and the Quality> 
AssurandQuality Controi (QAIQC) methods required to achieve the desired level of quality. 
These levels are analogous to the 1987 -€PA-defined DQO levels 1 through 5 (U .S .  

levels.'Gd .to avoid confusion between EPA and DOEiEPA programs, DQO levels at the FEMP 
will be referred to as AnalytidSupport Levels (ASL) A .through E. 

.:...::~~~~.:::.:.~:~,~,: .:_.. . . ::;: . -. ..... ...... . :..,>:.: . . ..... ..'... 2 ..r.., >. ... 2..:.- I,. i: 

Data validation requiremints are specified in Appendix D; Following are definitions of A 
through E 1evels.of quality. A summary of potential uses for data at each ASL is presented in 
Table 2-3 (Appendix A) and described in each ASL' definition. 

0 0 0 0 ~ ~  
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ASL A (Qualitative Field Analyses) - Provides the most rapid (real or short time) results. ASL 
A is oiten used for preliminary comparison to Applicable or Relevant and Appropriate 
Requirements (ARARs), initial site characterization to locate areas for subsequent and. more 
accurate analyses, field screening of samples to select those for fixed laboratory analysis, and 
engineering screening of alternatives (bench scale tests). These types of data include those 
generated on site through the use of photo- or flame-ionization detectors, pH and conductivity 
meters, alpha and beWgamma friskers, or radiological wipe samples. Analogous to EPA DQO 
level 1. 

Example: Field screening for alpha, beta, and gamma radiation conducted with portable field 
equipment provides real time qualitative analysis for the presence or absence of radioactive 
isotopes. 

Example: Field screening for chemical gases in the well bore of groundwater monitoring wells 
using photo-ionization detectors provides real time qualitative analysis for presence of volatile 
organic compounds (e.g., benzene, toluene). 

Example: Use of a radiological survey meter to qualitatively estimate the a r d  extent of 
radioactive contamination. 

ASL B (Qua1itative;Semi-Quantitative and Quantitative Analyses) - Provides more quality 

SL B are standard methods (e.g., EPA 500-series drinkmg water method 
ith QA/QC requirements different than those specified for ASLs C an 

and conventional parameter analysis in support of regulatory requirements such as NPDES 
permit monitoring. In the event that an ASL B standard method needs to be modified for a 
specific analyte or group of analytes in support of a higher ASL (Le., ASL C or D), the 
appropriate sample preparation method and calibration information will be prescribed and 
specified in the Project Specific Plan (PSP) as an ASL E. PSPs related to Consent Agreement 
items are subject to review by the U.S. EPA and Ohio EPA; and, proposed modifications of 
standard methods would thus receive their review and approval. 

000068 
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Example: Measurement of gross alpha and beta radioactivity in water in compliance with the 
Safe Drinking Water Act to provide information on drinking water quality. 

Exam&: Determination of volatile halogenated organic compounds (e.g., chloroform) in water 
by purge and trap gas chromatography without second column confirmation, with a limited suite 
of field and laboratory QC samples, and a minimal data package. 

Example: Determination of volatile organic compounds in drinking water at low levels (to 1 
ppb) by gas chromatograph/mass spectrometry for comparison to US. EPA MCLs to assess 
risks associated with use of the water as a drinking water supply. This would be use of a 
modified existing method with user defined special requirements. 

Example: Routine monitoring of conventional wastewater discharge parameters for compliance 
with the site NPDES permit. 

Example: Analysis of residues from a bench Scale treatability test to assess whether the 
technology might be applicable to site wastes. Since the technology is only being screened for 
applicability, a full data package and review is not required. 

ASL C (Quantitative with Fully Defined QA/QC) - Provides data generated with full QA/QC 
checks of types and frequencies specified for ASL D (see below) according to FEMP-specified 
analytical protocols for radiological and nonradiological parameters. The analytical methods are 
identical to ASL D for QA/QC sample analysis and method performance criteria. However, the 
data package does not typically contain raw instrument output but does include summaries of 
QA/QC sample results. ASL C may be used when analyses require a rigid, well-defined 

validation effort is not required. Laboratories shall be required to retain, in the project file, raw 
instrument data required to upgrade ASL C reports to ASL D. 

8 protocol, but where other information is available, so that a complete raw data package 

Example: Analysis of total uranium by the fluorometric method with a full set of QA/QC 
samples as specified for ASL D. A summary data package is provided including QA/QC sample 
performance without raw instrument output. A limited level of data validation is required 
because only the summary forms need review. 

Example: Determination of volatile organic compounds in soil by purge and trap gas 
chromatography/mass spectrometry with a full complement of QA/QC samples as specified for 
ASL D. A summary data package is provided including QA/QC sample performance without 
raw instrument output. A limited level of data validation is required because only the summary 
forms need review. 
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Example: Long term groundwater monitoring where there is an established history of available 
data. The use of ASL C will reduce the effort to review and validate the data. However, if 
significant changes or deficiencies are noted the Level D package can be obtained from the 
laboratory for more detailed validation. 

Example: Analysis of residues or products from a treatability test to assess performance of a 
treatment technology. More rigorous QC requirements can be used to assess the capability of 
the treatment technology to meet the remediation performance objectives. ASL C would be used 
when knowledge of the waste or process was such that a full data package is not required to 
assess performance. 

Example: Analysis of soil samples for total Uranium to assess areal extent of contamination. 
The nature of the contamination is well known and understood. The use of ASL C will allow 
validation of method performance by review of QC summary forms but a complete data package 
is not required because of the prior knowledge. 

Exam&: Assessment of nature and extent of contamination in a remedial investigation sampling 
event. Many samples can be analyzed at ASL C and a small number at ASL D. Validation of 
the ASL D data will provide confirmatory analysis of the nature and extent of the contamination. 
The ASL C data will provide additional supporting data and require less effort to validate. If 
deficiencies are noted in either the ASL C or D data packages, full data packages can be 
obtained for the ASL C data and they can be validated at ASL D to assess the impact of the 
deficiency on project objectives. 

types and frequencies according to FEMP-specified analytical protocols for radio1ogik.l and 
nonradiological parameters. The data package includes raw instrument output for validation of 
ASL D data. 

Example: Analysis of total uranium by the fluorometric method, with a full set of QA/QC 
samples per analytical batch. (See Glossary Terminology.) Analytical results and the full raw 
data package are reported from the laboratory. Data may be required to support risk assessment, 
determination of nature and extent of contamination or other uses where the highest possible 
degree of confidence in the useability of the data is required. 

&ample: Determination of volatile organic compounds in soil or water by purge and trap gas 
chromatography/mass spectrometry with a full complement of field and laboratory QA/QC 
samples. A complete raw data package is provided and validated for the analyses. Data may 
be required to support risk assessment, determination of nature and extent of contamination or 
other uses where the highest possible degree of confidence in the useability of the data is 
required. 
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ASL E won-Standardized Rotocok) - Analyses by non-standard protocols that often require 
method development or validation (e.g., when exacting detection limits or analysis of an unusual 
chemical compound are required). ASL E methods may be significantly different from those 
specified for ASLs B, C, or D data. New methods may be developed for ASL E data to allow 
for parameters or matrices that cannot be analyzed using existing standard methods. This could 
be caused by interferences, analyses performed outside of accepted requirements for existing 
methods, or new methods developed to meet site requirements or project-specific requirements 
that cannot be met by existing analytical methods. 

Example: Analysis of a non-standard matrix such as transite building material for total 
Uranium. A non-standard preparation technique would be required to prepare the sample for 
analysis. The results may be used to assess the degree of contamination, assess risks associated 
with exposure to the transite, and evaluate disposal options for the material. 

Example: Analysis or evaluation of a geotextile material for suitability to use as a component 
of a remedial action at the site. Existing evaluation methods may not be adequate to evaluate 
site-specific needs so development of a new method is required. 

ExamDle: Determination of organic compounds (e+, benz(a)anthracene) in drinking water at 
sub-part per billion levels by special method on-column injection gas chromatography/rnass 
spectrometry with selective ion monitoring detection and a full suite of field and laboratory 
QA/QC samples as required for ASLs C and -D data. A complete raw data package may be 
required for validation. The results are required to assess risks associated with use of this water 
as a drinking water source. 

The useability of data is determined by DQO requirements. ASL A data are considered as 
"good" as level D data if in compliance with DQOs. 

2.3.4 ASLs and Risk Assessment 

The following summary identified how data gathered at different ASLs will be used to support 
and develop the FEMP risk assessment process. 

The risk assessment process involves three fundamental steps 
1. source term evaluation 
2: exposure and toGcity assessment 
3. risk characterization 

Risk assessment provides a consistent framework for making decisions related to contaminants 
and their potential impact on human health and the environment. 

Objectives of the risk assessment vary depending on the decisions needed .to be made. 

300871 Essentially, all available information is either used directly or to support the risk assessment 
process. This is accomplished through the three fundamental steps of the risk assessment 
process* a ,  . 4  ;? j ' ,  .. , *.. 
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The final results of the risk assessment only provide a comparison between the environment 
prior to and after contamination. The comparison is established through the potential impact on 
human health and the general ecology. There exists in the risk assessment methodology 
information which is both powerful and essential to the decision making process. The end result 
of the risk assessment and the basic comparison provides information for only a general level 
of decision making potential: either address the contamination or take no action. When the 
results clearly indicate that the "No Action" option is not practical or feasible, the questions and 
the required information to answer them become much more complex. Herein lies the difference 
between the Baseline Risk Assessment and the Feasibility Study Risk Assessment. The Baseline 
Risk Assessment is used to indicate whether some action is needed. The Feasibility Study Risk 
Assessment is used to support the optimum action to be taken to address the contamination 
problem. 

For these reasons the development and implementation of the risk assessment process for the 
FEMP has  been SpeCifidlY addressed, as an addendum, in the overail Remedial Investigation 
and Feasibility Study (RIIFS) Work Plan. This addendum is titled "Risk Assessment Work Plan 
Addendum" (U.S. Department of Energy 1992a) and provides both the methods and the tools 
needed to obtain the necessary information to make decisions and to determine the associated 
risks at the FEMP, for both the baseline and FS scenarios. 

ASLs provide the basis for collecting and analyzing samples to meet a variety of end uses. For 
each end use, a different specific quality levet may be appropriate. The range of data quality 
needs is reflected in ASLs A through E. The specific definitions for the FEMP-specific ASLs 
are provided in the Section 2.3.3 of the SCQ. 

The following paragraphs illustrate, in general, how data are used for risk assessment. The 
following discussion is consistent with guidance on data use in the risk assessment process, 
"Data Usability in Risk Assessment" (U.S. Environmental Protection Agency 1990). It is 
critical to maintain that all information is both useful, and necessary, for developing a 
comprehensive risk assessment. 

In the risk assessment process ASL A information is used to establish the areal extent of the 
contamination. The areal extent is later used to detail the source term for purposes of both 
exposure scenario and fate and transport development. 

ASL B information is used to evaluate the magnitude of the source term and to adjust fate and 
transport models to site-specific parameters and data. The level B data are used in this respect 
due to the quantity of data available. Level B data are also used in the development of the list 
of potential contaminants of concern. The results of the level A data, defining the extent of 
contamination, coupled with information obtained from the level B sampling results, form the 
basis for establishing the nature and extent of contamination. 

ASL C data are collected after careful consideration of all the level A and B data. The locations 
for samples are specified on the basis of the "hot spots" and thereby provide a high degree of 
confidence in the magnitude of the source term. The results of the C level sampling p&de the 
basis for establishing the upper confidence limits (UCL) as defined in the Risk Assessment %., 

Work Plan Addendum. The UCL is determined by taking the upper 95 percentile, for the range 

. > ., - 1 
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of observations, as the value to be used to characterize the source strength. This method then 
results in the ability to completely describe the uncertainty associated with the source term and 
ultimately the risk. 

ASL D data are also used to determine the UCL as discussed above. Both ASL C and D data 
are used to determine the UCL since the only difference between data collected at these levels 
is the laboratory documentation accompanying the results. The same QA/QC procedures are 
implemented and at any time the entire QA/QC documentation package can be requested from 
the laboratory. Together the level C and D data provide the final step in the quantification of 
the source term for use in fate and transport modeling and exposure assessments. 

2.4 TARGET PARAMETERS 

Appendix G'identifies analytical methods and performance specifications that are currently 
expected to be used. PSPs will cite existing methods or performance specifications in the case 
of radionuclides as identified in Appendix G or specify requirements for new methods needed 
for ASL E data to analyze for specified target parameters. If the detection limits for a meth& 
are not adequate to meet the project needs as identified in a PSP, existing methods will have to 
be modified or new methods developed to meet those needs. Any method modifications or new 
methods used would be included in the PSP. 

Specific target parameters for each project shall be identified in PSPs. Criteria used to 
determine target parameters for contaminant source areas and each potential migration pathway 
shall include a waste inventory of processes contributing to the source; previous source area 
sampling results; sampling results of potentially upgradient sources; past monitoring data; 
indicator chemical determination based on mobility, toxicity, and persistence in the environment; 
and requirements of specific regulatory programs. Total uranium will generally be included as 
a target parameter for migration pathway sampling based on results of historical sampling. 

2.5 SAMPLE NETWORK DESIGN AND RATIONALE 

The sample network design and rationale shall be specifically described in PSPs. The 
description shall include the method and justification for determining sampling locations, number 
of samples to be collected, frequency of sampling, sampling methods, quality assurance samples, 
and degree of confidence that DQOs will be met. Whether sampling locations are determined 
by judgmental, random, or systematic method shall be justified based on DQOs. 

A background sampling plan for naturally occumng constituents in soils has been submitted to 
the EPA and Ohio Environmental Protection Agency for review. The purpose of the plan is to 
determine background ranges for metals, cyanide, and radionuclides in the FEMP afea (U.S. 
Department of Energy, 1991~). 

Thirty off-site locations northwest and west of the FEMP have been identified as primary 
background sampling sites. These locations are not likely to have been affected by contaminants 
migrating from the FEMP because of the surface and groundwater hydrology and prevailing wind 
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directions. The areas were historically used for agricultural purposes prior to construction of 
the FEMP. Each location will be evaluated based on property owner interviews, proximity to 
potential pollutant sources, and historical data. If a location is found to be unacceptable, an 
alternate location will be evaluated. Samples will be collected at various depths from four 
borings at each lo&tion, and background levels of the parameters will be determined from their 
distribution in these samples. 

2.6 PROJECT SCHEDULES 

A schedule for completion or for conducting routine, ongoing projects shall be included in each 
PSP as applicabfe. It shall consist of the anticipated start date, duration of each project phase 
including field work, laboratory analysis, data validation, data assessment and interpretation, and 
submittal of interim and final reports. For PSPs related to Consent Agreement items thirty 
calendar days shall be allowed for each phase of regulatory review, and thirty days shall be 
allowed for comment resolution and resubmittal of documentation by the FEMP. 

Schedules for major deliverable items for each OU and for the site as a whole are included in 
Figures 2-12 through 2-17 (Appendix A). These schedules are for reference only, and the 1991 
amended Consent Agreement or addenda should be consulted for official schedules. 
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Federal Register, 43, p.47707. 
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Section 3 

PROJECT ORGANIZATION AND RESPONSIBILITIES 

Lead a cncy responsibilities under the National Contingency Plan (NCP) for Oil and L a d o u s  
Substances Pollution at the FEMP lie with the DOE Fernald Fiekt Office (DOE-FN). Under 
a 1990 Consent Agreement entered into by DOE with the EPA and amended in 1991, the DOE 
agreed to identify, characterize, and remediate environmental contamination at and originating 
from the FEMP. 

e 

Methods for performing work shall minimize the probability of an accident and keep 
hazard exposure to an acceptable level in accordance with EPA, Occupational Safety and 
Health Administration, and Nuclear Regulatory Commission requirements through the 
use of personal protective equipment and safe work practices. Exposure to potentially 
harmful conditions or materials shall be As Low As Reasonably Achievable (ALARA). 

e 

consideration given to protection of human health and the environment. 
. . . . . . . . . . . . . . . 

a Quality Objectives. - 
Data shall be collected 

objectives. Documentation shall be adequate for DOE, EPA, or a third party to be able 
to evaluate and confirm compliance with those objectives. 

. , I :  . .  
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0 Waste Minimization - Activities shall be planned to prevent unnecessary generation of 
waste, including consideration of sample location selection, sample collection methods, 
parameters to be analyzed, use of screening analyses where applicable, and prudent use 
of materials. Generated wastes shall be handled in an environmentally sound and safe 
manner, in compliance with all applicable requirements. 

- 

0 Trmeliness - Every attempt shall be made to meet schedule commitments, perform 
activities safely, and produce useable data within a reasonable time frame. 

0 Cost Efktiveness - Activities shall be performed to maximize production of useful, ' 
valid information and minimize expenditures. 

3.1 PROJECT MANAGEMENT 

Remediation activities of the FEMP environment are condi zted by DOE and regulated by EPA 
and the Ohio Environmental Protection Agency (OEPA). Responsibilities of each group are 
defined in the 1991 amended Consent Agreement, the Federal F a c i l i h  Compliance Agreement, 
the Consent Decree with the OEPA, or other agreements between the DOE and the regulatory 
agencies. Organizational and management structures, showing the relationships among 
regulatory agencies and FEMP, are shown in Figures 3-1 and 3-2 (Appendix A). 

3.1.1 U.S. Environmental Protection Agency 

The EPA Remedial Project Manager (RPM) is responsible for day-to-day oversight, review of 
documents, and interactions with FEMP personnel. The EPA RPM is also responsible for 
distributing deliverables to appropriate reviewers within the EPA and transmitting and resolving 
comments with the DOE. Additional responsibilities are outlined in the 1991 amended Consent 
Agreement. The EPA administrator is ultimately responsible for resolution of disputes as 
specified in the 1991 amended Consent Agreement. 

3.1.2 Ohio Environmental Protection Agency 

The OEPA has review and comment responsibility for Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) documents as stated in the 1991 amended Consent 
Agreement. The OEPA also has jurisdiction over Resource Conservation and Recovery Act 
(RCRA) activities. 

3.1.3 U.S. Department of Energy 

is responsible for day-to-day site management, program decisions, interpretation 
s, intera agencies, milestone compliance, and transmission 

of deliverables. The . . . . . includes a site manager and deputy, manager of 
. . . . . . . . 
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environmental affairs, RPM for the Remedial Investigation/Feasibility Study (RUFS), and 
operable unit managers. 

Tfi&iME:W site manager reports directly to DOE headquarters in Washington, D.C. 
............ ........................................ .................................. 
Procedures for site operations are outlined at headquarters level through DOE orders and 
guidance and are interpreted and implemented at the FN level. 

has delegated independent quality assurance assessment duties to the quality 
assurance department of the . This designated FEMP QA organization may utilize QA 
resources of other contractor and subcontractor organizations to fulfill its duties. The designated 
FEMP QA organization has  direct access to DOE-FN management through the ERMC's upper 
management. 

3.1.4 Contractors 
....................... 

Each DOE 
in contractor-specific 

documents. There may be several levels of subcontractors to the contractors to provide services 
in any area. However, completion and quality of subcontracted work is the direct responsibility 
of the respective contractor. 

The following contractors currently provide services to DOE for FEMP. Specific organizations 
are listed in Table 3-1, Appendix A. 

. . . . . . . . . . .  

3.1.4.1 . The ERMC is responsible 
for day-t ilities, services, and utilities. 

esponsible for preventing redundant 
sampling and analysis, assigning sample numbers, and coordinating sample handling and 
laboratory services for all FEMP projects. 

The DOE has assigned radiological and industrial health and safety duties to the FEMP ERMC. 
The FEMP organization may utilize expertise and resources of 
other contractors and subcontractors to fulfill its duties. 

The FEMP administrative record coordinator is a member of the : W . C  organization and is 
responsible for all environmental sampling and analysis records coordination as specified in 
Section 4. 

.................................. 

.o@:@..p,B 
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responsible for 
maintaining controlled documents, coordinating document change requests, distributing revisions, 
and maintaining a list of controlled documents and holders of those documents. 

... .. 

Additional duties include evaluation of remedial alternatives and responsibility for initial 
preparation of remedial investigation, feasibility study, and other reports specified in the 1991 
amended Consent Agreement. 

3.1.5 Subcontractor Requirements 

Contractors and subcontractors shall comply with applicable site procedures, policies, and the 
SCQ. This requirement shall be included in all contracts between contractor and subcontractor. 
Subcontractors shall document that personnel and are technically qualified to perform designated 
tasks and will comply with site QA and health and safety requirements. Provisions shall be 
made to update subcontracts predating the SCQ to be consistent with new requirements. Failure 
of a subcontractor to comply with the SCQ or other contractual requirements may be viewed as 
a breach of contract and grounds for contract termination. 

Subcontractor analytical laboratories performing sample analyses covered by the SCQ shall 
perform work in accordance with SCQ requirements. Exceptions shall be approved by the DOE 
on a case-by-case basis. Compliance shall be determined during surveillances and audits 
described in Section 12. 

3.1.5.1 Procurement of Subcontractors. Contractors shall use 3 documented, DOE- 
approved system for procuring subcontractors. When required by the 1991 amended Consent 
Agreement (e.g., adding a laboratory to the approved list), the EPA shall be notified prior to 
employing new subcontractors. 

3.1.5.2 ~nalvt ical  Laboratorv Subco ntractors. Procurement of laboratory subcontractors 
for analyzing environmental samples shall be strictly controlled. Only laboratories that have a 
demonstrated capability to provide the level of data quality required for a program or project 
shall be employed. Minimum elements of analytical services procurement shall include the 
following. 

0 Demonstrated ability to perform the analyses required at a specified capacity 

0 Ability to handle the types of material to be analyzed, including applicable licenses and 
permits 

.-. . . .  - 
. . " .  
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0 Implementation of required quality elements verified through an on-site, pre-award audit conducted by FEMP petsormet ........................ 

.................................... :.:.:<.: 

Successful analysis of performance evaluation samples 

Verification of continuing performance through audits by FEMp 'Fssd 
...... :.:y..:.:.:.: s.7..;.:.:.;.:.:.;. 

and performance evaluation sample analysis 

0 

FEMP notification to the EPA Region V RPM of intent to use a laboratory 

Upon EPA request, provision of audit and performance evaluation data 

0 Opportunity for EPA to perform its own audit of the laboratory 

Performance evaluation samples may be provided by FEMP personod or may be part of an 
ongoing program, such as the €PA contract laboratory program. FEMP-supplied performance 
evaluation samples shall be traceable to standards purchased from the EPA, the National Institute 
of Standards and Technology, or other equivalent program. 

A list of approved laboratories shall be prepared by the U2Mc that documents the following 
information for each laboratory. 

.......... 

0 Laboratory facility locations 

Types of analyses the laboratory is approved to perform by analytical support level 

Types of samples the laboratory is qualified to handle 

Capacity of available equipment in the laboratory 

0 Date last audited 

Period of performance for the FEMP 

. Appendix E shall be included on the list. If a subcontractor owns more than one laboratory, 
only those included on the list may perform FEMP work. 

laboratories have successfully analyzed 
me period and been audited by FEMP 

evaluation samples for the 
. Additions or deletions of 

laboratories to the list shall be based on audits and analysis of performance evaluation samples 
by the designated 

L J  I O O O O ~ Q  . ., 
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. When laboratories are added to the list, DOE will notify EPA and 
ccordingly. If a laboratory will no longer be used by FEMP, an 

ending date of performance will be added and the laboratory listing will remain to aid 
investigators evaluating historical data. 

FEMP 
has demonstrated its ability to fulfill performance requirements. 
designated "proposed for approval." EPA may accept FEMP labora 
approve the laboratory, conduct an audit in cooperation with FEMP 
its own audit. Analyses performed by the laboratory between the ti 
EPA acceptance shall be considered "at risk". When the laboratory is accepted by EPA, "at 
risk" data shall be accepted. 

shall notify EPA of the intent to add a laboratory to the list after the laboratory 
The laboratory shall be 

If the laboratory does not pass the EPA audit, data considered "at risk" shall remain so if 
corrective actions are pending, or the data may be rejected outright. 

If a laboratory that has performed work for the FEMP is disqualified from performing further; 
work, it shall remain on the list with the period of performance indicated for reference. 

3.2 QUALITY ASSURANCE MANAGEMENT 

DOE, EPA, OEPA, and their respective subcontractors have QA management and oversight 
responsibilities as shown in Table 3-3 (Appendix A) and described in. paragraphs 3.2.1, 3.2.2, 
and 3.2.3. 

3.2.1 U.S. Department of Energy 

as overall responsibility for QA activities at FEMP. 

The designated FEMP QA organization (l3UkiC quality assurance department) is independent 
of direct job involvement and day-to-day operations and has direct access to DOE-FN 
management to resolve QA disputes (independent assessment). The QA organization is 
responsible for the following QA management functions. 

0 Conducting audits and surveillances to verify that the QA program is implemented in 
compliance with site-wide and project-specific requirements, DOE orders and guidance, 
and EPA regulations 

0 Verifying and approving corrective actions 

0 Auditing compliance with training procedures 

. .  
. . .. ,. 

, 

OOQD8.3 
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0 Review and signature approval of plans, procedures, drafts, and final documents 

The manager of .each project is responsible for QA within the project scope (self assessment). 
and be responsible for verifying training, 

conducting audits and surveillances, data validation, and verifying compliance with requirements. 

. .  . . . . . . . .  

Project Specific Plans shall receive both technical and quality reviews and approvals (Figure 3-3 
and Table 3-3, Appendix A). The FEMP project manager is responsible for development of 
PSPs in accordance with guidelines of the SCQ and for ensuring review and approvals Prior to 
implementation. The FEMP is responsible for 
technical review of PSPs, . including coordination of &.ta quality 'objective development, 
preventing redundant sampling, assigning sample numbers, and coordinating sample handling 
and laboratory services. The designated FEMP QA organization is responsible for QA review 

of PSPs and for providing technical comments consistent with 
. The FEMP health and safety organization is responsible for reviewing an 

approving PSPs for consistence with site safety requirements. 

If the FEMP project manager is part of an organization other than the ERMC, the contract 
technical monitor is responsible for reviews and approvals by affected groups. The applicable 
DOE and .................................... managers are responsible for PSP approval. 

. . . . . . . . . . . . . . .  

3.2.2 U. S. Environmental Protection Agency 

EPA Region V is responsible for review and approval of the SCQ. Requests to modify the SCQ 
or other EPA-approved documents shall be transmitted by DOE to the EPA RPM, who is 
responsible for distributing change requests to appropriate reviewers. PSPs prepared as part of 
the 1991 amended Consent Agreement activities shall be reviewed and approved by EPA prior 
to implementation. 

The following EPA organizations have quality assurance responsibilities as indicated. 

0 the EPA Region V Regional Quality Assurance Manager is responsible for approval of 
the SCQ 

0 the EPA Region V Quality Assurance Section is responsible for SCQ review and for 
recommending approval or disapproval of the plan to the Regional Quality Assurance 
Manager 

0 the EPA Region V Central Regional Laboratory is responsible for external laboratory 
audits and is jointly responsible with the EPA Region V Central District Office for 
external field audits (see Section 12 for audit requirements and responsibilities). 

i r  . . 
< ,  , 1 . .  
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The EPA Region V Central District Office is jointly responsible with the EPA Region 
V Central Regional Laboratory for external field audits. 

0 The EPA RPM is responsible for approval of all plans required by the 1991 amended 
Consent Agreement and for coordinating communications between EPA and DOE. 

3.2.3 Ohio Environmental Protection Agency 

The OEPA reviews and comments on the SCQ and addenda. The OEPA also evaluates the SCQ 
for completeness relative to tasks for which the state has primacy including RCRA, the Clean 
Air Act, and the Clean Water Act. State involvement and concurrence is vital to achieving the 
goal of an integrated environmental program at the FEMP. 

3.3 DATA QUALITY OBJECTIVES AND PROJECT SPECIFIC PLANS 

Prior to implementing any project that involves environmental sampling. and analysis, it is 
necessary to prepare project specific DQOs and the PSP. The steps involved in this process are 
given in Section 1.5. This discussion will provide more detailed information on the contents of 
the PSP. 

3.3.1 Data Quality Objectives 

DQOs are quantitative and qualitative statements that specify the quality of data required to 
support decision making (U.S. Environmental Prot-ection Agency, 1987). Intended use of the 
data is the driving consideration in the formulation of DQOs. The result of the DQO process 
should be project specific quality assurance objectives. These objectives (precision, accuracy, 
representativeness, comparability, and completeness) should be reflected in the PSP. Screening 
data from Analytical Support Levels (ASL) A and B analyses are used most often at FEMP. 
However, parameter-specific data for ASLs C, D, and E are necessary for many types of risk 
assessment, characterization, and treatability analyses. ASLs are discussed in detail in Section 
2. 

EPA guidance has been used to develop a process for defining DQOs for projects at FEMP. 
Description of this process and a reference table of DQOs for ongoing projects at FEMP are 
provided in Appendix C. Support documentation for DQOs becomes part of project files. 

3.3.2 Project Specific Plans 

PSPs shall be developed for each project performed at the FEMP that includes environmental 
sampling and analysis. These plans include details applicable to the specific project for which 
they are written and shall be in a form that can be used on a day-to-day basis by project 
personnel. 

. .  
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The PSP is designed to provide for project specific planning and QAIQC considerations. 
Specific projects rely directly on the SCQ for overall guidance and QAIQC requirements. The 
PSP provides the specific details not provided in the SCQ or provides documentation of 
exceptions or additions to the SCQ. Sections of the SCQ that are not changed may be included 
by reference in the PSP. In order to allow for thorough review, man-hour requirements should 
be included with the PSP. 

Health and safety requirements are addressed in the FEMP Sitewide Health and Safety Plan and 
project-specific addenda. 

A PSP needs, at a minimum, to address six aspects of the project for which it is prepared: 

Project background 

Project objectives 

Project Organization . .  

Sample Design 

Analytical Methods 

Project Requirements for Surveillances and Audits 

If a technology, procedure, or method not describd in the SCQ will be implemented during a 
project, include the following in the PSP. 

0 Reason the technology, procedure, or method was chosen 

References or other data confirming that the technology, procedure, or method is 
sufficient to support data needs 

If the technology, procedure, or method replaces one previously used, the reason for the 
change and a document change request (specified in Section 4) shall be prepared and a 
means for comparing results of the old and new technology/method shall be included. 
This includes full validation at ASL D of any new method used to calculate upper 
confidence limits for use in risk assessment until completeness requirements have been 
met for the intitial stage or phase of use 

Procedure for implementation of technology/method by reference after EPA approval 

Types of required preventive maintenance, if appropriate 

. .  . r 1  .. . , . 4 . 1  ' 
* I  
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3.3.2.1. Proiect Background. Project background shall include historical information about 
the activities that have previously occurred at the site that are germane to the current project. 

0 Waste generating activities 

0 An evaluation of existing data 

0 The results of any previous remediation studies or activities 

Probable sources, environmental fate, potential transport routes, and contaminants of 
. concern 

0 Summary of previous monitoring 

3.3.2.2. Proiect Obiectives. Developing and refining the project's objectives are an integral 
part of the DQO process. The objectives shall be stated and appropriate DQO summary forms 
referenced. This aspect needs to be stated with sufficient detail so that the sample design,' 
analytical methods, and QC requirements are consistent with the project objectives. 

Identify the regulatory requirement (or other reason for sampling) and DQO 

0 Define project-specific DQOs based on intended use of the data and the ASL 

0 Describe all the anticipated uses €or analytical data 

Define project specific precision, accuracy, completeness and analytical sensitivity 
requirements 

Refer to appropriate DQO summary forms 

3.3.2.3. Project 0 rganization. The project organization and responsibilities to accomplish the 
goals of the specific project shall be given. 

3.3.2.4. Sample Desiyq. The sampling design incorporates all concerns related to collecting 
environmental samples. Maximum use of reference to the SCQ is encouraged and descriptions 
of supplemental information, site specific details, maps, and new information shall be addressed 
in the PSP. Collected samples should be representative of the media sampled and apply to the 
intended data use. The number of samples specified to be collected shall be sufficient to achieve 
@e quality objectives of the PSP through consideration of the following. 

Method or methods used for determining sampling locations and number of samples 
(including background) and justification shall be provided 
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h t i o n ,  number, and description of sample collection locations including background 
stations shall be described 

Media to be sampled shall be identified 

Frequency of sampling shall be defined 

samples to be collected and protocols to be followed shall be specified 

The methods for collecting samples (Section 6) and the types of samples shall be 
specified 

Detailed method descriptions must be included if they differ from those in the SCQ or 
are not included in the SCQ d 

Volume of samples to be collected and reference shall be specified 

Sampling schedule shall be included 

Define the organizational structure of the sampling teams as well as the roles and 
responsibilities of the team members 

Determine and identify equipment and materials necessary to perform required sampling 
activities and field analyses 

Identify appropriate field collection sampling reports pertinent to the particular sampling 
activity 

Forms to be used and requirements for tracking field activities will be clearly defined 

Specify sample preservation, packaging, storage, and shipping requirements in 
accordance with Appendix K by reference 

Specify the sample labels and chain-of-custody documentation (Section 7)  to be used by 
reference. Provide any project specific variations in detail 

Specify decontamination procedures for sampling activities ' in accordance with 
decontamination requirements in Appendix K by specific reference. Provide any project- 
specific variations in detail 
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3.3.2.5. A n d m  'cal Methods. The description of the analytical methods used shall incorporate 
the target parameters, required detection limits, and the ASL. Maximum use of reference to the 
SCQ is encouraged and descriptions of supplemental information, site specific details, and new 
information shall be addressed in the PSP. 

Specify analytes of interest, reason, and performance requirements 

Specify methods and ASL (Section 9) 

Methods must be included as ASL E if they differ from those identified in Appendix G 
or performance specifications in the case of radionuclides 

Types of field analyses and reasons 

Type and kind of laboratory analyses (Section 9) 
t 

Additional quality control checks 

Define data validation requirements for ASLs B and E data 

Data validation and data reporting requirements must be specified if they differ from the 
SCQ 

Specify calibration requirements for field equipment, which shall be in accordance with 
the National Institute of Standards and Technology or the American Society for Testing 
and Materials if available. Otherwise specify manufacturers instructions and calibration 
procedures or provide specific variations in the PSP in accordance with Section 8 

Specify appropriate documentation of calibration performance 

Field measurements including replicate measurements 

3.3.2.6. Pn, iect Requirements for Surveillance and AudiQ. Project specific surveillance and 
audit requirements shall be addressed in the PSP. 

3.4 ANALYTICAL LABORATORY RESPONSIBILITIES 

Analytical laboratories providing services for the FEMP are responsible for compliance with the 
ific contract, Appendix E, and Appendix G 

oratory performance will be ev 

,, ', : 000087 
.. , ,-* 1. 
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3.5 FIELD RESPONSIBILITIES 

for contractors and subcontractors shall be defined in PSPs. 
include project management requirements, field personnel qualifi 

sample handling specifications, and data management and interpretation requirements. 
Responsibilities for PSP implementation are described in Figure 3-4 (Appendix A). 

. .  

Field responsibilities for ongoing routine RI/FS activities are assigned as follows (Table 3-1). 

The RUFS. project manager is responsible for planning and providing personnel and 
subcontractors to conduct the work. The RUFS field supervisor shall oversee each phase 
of work, and field teams shall implement plans. 

0 The RUFS drilling subcontractor shall perform drilling, soil sampling, and well 
construction monitoring, development, and completion. 

The ERMC! contract technical monitor coordinates RYFS activities with other ERh4C 
activities;"ensures support for identifying utilities, gaining access tu controlled &as, 
providing change-out facilities and clothing, and health and safety; provides 
decontamination facilities; and coordinates with other FEMP field teams. 

Non-routine RYFS sampling, RCRA waste characterization sampling, and radiological 
environmental monitoring are performed by the 
which includes site media sampling and radiological environmental monitoring program groups. 

0 

0 

0 

. ? .  . I - . .  

Self assessment is provided by the Environmental Monitoring Technical Support Group 
of the Environmental Monitoring Section. 

analytical section provides 

utilities section performs routine Clean Water Act and Clean Air Act 
th sample .handling support from the 

000088 
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Field (or sampling) teams report to field activity leaders, who in turn report to the FEMP project 
manager. 

Functional responsibilities at the individual project level are defined as follows. The FEMP 
project manager is responsible for planning, managing the day-today conduct of the project, 
providing personnel and subcontractors to conduct the work, and serving as an interface between 
the individual project and other projects and programs. is supported 
in field activities by field activity leaders, which includes but is not limited to the geologist-in- 
charge of field investigations for the project (Appendix J) and sampling-team leaders (Appendix 
K). Each of these field activity leaders supervise other members of their teams, and are 
responsible for coordinating field teams in a specific activity for a specific project. Individual 
field teams and their organizational structure shall be specified in PSPs (Section 6). 

Field team members may include members of sampling teams (Appendix K) or other teams 
organized for the completion of field activities. Training and proficiency requirements for team 
members shall be fulfilled as specified in Section 4 and in PSPs. Documentation of training and 
qualifications shall be readily retrievable by the project manager. 

project contact (Appendix K) 
and is assigned to act as the liai 

. . . . . . . . . . . . . . 
laboratories used on the project. The FEMP project contact's responsibilities include 
coordinating with the FEMP project manager regarding what types of analyses will be required 
for the project, arranging for analytical services with an appropriate, approved laboratory 
(Section 7 ) ,  arranging for sample containers, labels, and custody record forms to be provided 
to the sampling teams, arranging shipment to the laboratory, and making sure the laboratory 
analyzes the samples and provides reports consistent with a prearranged schedule. 

3.6 REFERENCES 

U.S. Department of Energy and U.S. Environmental Protection Agency. 1986. Federal 
Facilities Comp liance Agreement. U.S. Department of Energy, Oak Ridge Operations, Feed 
Materials Production Center, Fernald, Ohio, and U.S. Environmental Protection Agency Region 
V. 

U.S. Department of Energy and U.S. Environmental Protection Agency. 1991. Consent 
Agreement as Amended Under CERCLA Sections 120 and 106ta) . Administrative Docket No. 
V-W-90-C-057. US. Department of Energy, Feed Materials Production Center, Fernald, Ohio, 
and U.S. Environmental Protection Agency Region V. 
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SECTION 4 

QUALITY ASSURANCE OBJECTIVES 

The overall objective of Quality Assurance (QA) for environmental sampling and analysis at 

pliance 
with CERCLA and other regulations listed in Section 1. This section presents specific 
objectives for the level of the quality control effort; accuracy,' precision, and sensitivity of 
analytical data; and data completeness, representativeness, and comparability. 

. .... 

. . . . . . . . . . . . . . . . . . . . . . 

Details for attaining QA objectives for environmental sampling and analysis programs are 
described herein. These include field quality control samples; analytical quality control 
samples; training requirements; records administration; document control; and requirements 
for completeness, representativeness, comparability, precision, accuracy, and sensitivity. 

A successful QA program must establish controls over planning, implementation, and 
assessment of data collection activities. Because of the sitewide nature of this document and 
the magnitude of FEMP environmental projects, it is necessary to detail requirements to 
attain QA objectives beyond precision, accuracy, representativeness, comparability, and 
completeness. Adequate training of sampling and analysis personnel, document control, 
defining types of field and analytical QA/QC checks, and records management are necessary 
to fulfill QA objectives. Although administrative in nature, they are required to achieve 
validated data and reasonable access to the data. These NQA-1 program-plan-type elements 
are included to ensure data comparability and prevent duplication of efforts in site projects. 

Specific procedures for sampling, chain of custody, laboratory instrument calibration, 
laboratory analysis, data reporting, internal quality control, surveillance/audits, preventive 
maintenance of field equipment, and corrective actions are described in other sections of the 
SCQ. 

Responsibility for overall direction, implementation, and maintenance of the QA program 
rests with the designated FEMP QA organization (Section 3), as does verification of program - -  

ts, surveillance 

4.1 LEVEL OF QUALITY CONTROL 

Data generated shall be of known quality and in compliance with specified Data Quality 
Objectives (DQOs). Guidelines for development of FEMP DQOs are included in Appendix 
C. Data shall be traceable, technically accurate and legally defensible, and have definable 
c harac tens tics. QOOmo 
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Traceability is a legal requirement that provides a documented trail beginning with 
requirements for data and ending with effective use of the data. Elements that provide 
traceability include defined data quality objectives, documented collection and measurement 
techniques, sample and data custody records, and original and final data used to support 
decisions. 

Legal defensibility requires that data generated be scientifically defendable (i.e., accurate, 
precise, and representative). Complete files of generated data and supporting documentation 
sufficient to support litigation are required. 

Fundamental mechanisms for achieving established quality goals can be categorized as 
prevention, quality assessment, and correction and include the following. 

Prevention of errors by planning and careful selection and training of skilled, 
qualified personnel 

Quality assessment through a program of audits and surveillance to supplement 
continual informal review 

0 Correction of processes to prevent recurrence of conditions adverse to quality 

Incorporation of new processes as they develop to increase quality 

The SCQ has  been prepared to guide attainment of these goals. It describes the QA program 
to be implemented and the Quality Control (QC) procedures to be followed by the ElWC 
during the course of remediation of FEMP. The SCQ also describes the project organization 
structure and specifies the procedures, documentation requirements, sample custody 
requirements, acceptance criteria, and audit and corrective action provisions to ensure that 
operations and activities meet the intent of regulatory requirements. 

4.1.1 Type and Frequency of Field Quality Control Samples 

Field samples include the following. 

Trip blanks 

0 Field blanks 

0 Equipment rinsate samples 

0 Preservative blanks 

0 Container blanks 

i ,  , 000891 
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Duplicate samples 

Split samples 

Spiked sampIes 

Materials blanks (e.g., cleaning solutions) 

on Data Quality Obj 

samples and minimum requirements for use follow. 

Trip blank analyses are used to determine whether conditions encountered during 
sample container shipment and handling have affected sample quality. Trip blanks are 
prepared in a controlled environment and transported to the field with other sample 
containers. A trip blank is prepared by pouring 
milliliter (mL), or larger, volatile organic analys 
teflon-lined septum lid. Trip blanks are required 
collected for volatile organic analysis and may be specified for analyses for ASLs B 
and E (definitions of ASLs are provided in Section 2). In addition to volatile organic 

, 

C or D samples are 

Field blank analyses are used to determine whether the sample collection process or 
conditions at the collection site have affected sample quality. Field'blanks are 

E analyses. 

Equipment rinsate T p l e  analyses are used to determine effectiveness of 
decontamination procedures. Rinsate samples are prepared by the sampling team at 
the decontamination site. A final rinse from the decontamination process is collected 
in appropriate containers, one for each constituent analyte. In addition to sampling 
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frequencies specified in 
sample is collected. 
by improperly cleaned equipment is a concern and may be appropriate for ASLs A 
through E analyses. Rinsate samples are specified for ASLs C and D. 

Preservative blank analyses are used to determine the quality of sampl 

, when visibly contaminated equipment is cleaned, a 
les are specified when cross-contamination caused 

r 

0 

, D, and E analyses, 

0 Container blank analyses are performed to determine quality and integrity of 
containers used in matrix sampling. Container blan.ks are prepared by in a controlled 

precleaned containers if requested. In some cases, additional container blanks may 
be necessary. Container blanks may be necessary when unsealed containers are used, 
container custody Seais and associated documentation is not available, or locally 
cleaned containers are used. Use of container blanks is appropriate for ASLs B, C, 
D, and E analyses. Container blank usage is described in detail in Appendix K. 

0 Duplicate sample analyses are used to evaluate precision of analytical laboratory 
performance and sample collection techniques. Duplicate samples are prepared by 
field sampling teams . Each duplicate 
sample is assigned a unique identification number and sent as blind samples to the 
same laboratory as the original samples, providing an intra-laboratory comparison of 
results. If duplicate samples are required for a non-fluid matrix, the cornpositing 
method or rationale for assuming homogeneity of the matrix shall be presented in 
PSPs. Duplicate samples are appropriate for ASLs A through E and required for 
ASLs C and D. 

Split sample analyses are used to evaluate comparability of analytical laboratory and 
field sample handling practices. Split samples are prepared by field sampling teams at 
sampling locations by evenly distributing sample media between two or more sets of 
sample containers. Split samples are assigned the same number as the actual samples 
and sent to a separate laboratory for analyses, providing results for inter-laboratory 
comparison. When a non-fluid matrix split sample is collected, the cornpositing 
procedure or justification for assuming homogeneity of the matrix shall be presented 
in the work plan. Split samples are most commonly used for ASLs C, D, and E. 

. . .. 
. , .< .. , .  000093 
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0 Field spike control samples are used to determine precision and accuracy of analytical 
laboratory performance. They are prepared in a laboratory environment and 
transported to the sampling site for numbering and shipment to the laboratory with the 
remaining field samples. If required, field spike control samples are included once 
every sixty days or at least once per project, more frequently if appropriate, or when 
accuracy of a particular laboratory is in question. Intended use of field spike control 
sample analytical data shall be stated in the PSP, and quantitative requirements for 
accuracy by chosen analytical method shall be justified. Field spike control samples 
may be specified for ASLs B through E. 

Materials blanks are samples of material used in construction, decontamination, or 
other activity (e.g., drilling fluids, annular sealants, cleaning solutions) that are 
retained for quality control purposes in case unexpected contaminants are detected in 
related media. A material blank shall be collected in a controlled environment from 
each solution or mixture of materials (e.g., ‘cleaning solutions and drilling fluids) that 
have the potential to introduce contamination not otherwise present in the media being 
sampled. These samples shall be clearly marked as retained samples and placed in an. 
archive for future analysis if an anomalous contamination is identified upon review of 
sample analysis. Material blanks may be analyzed at any ASL. 

4.1.2 Type and Frequency of Analytical Quality Control Samples 

The following types of QC samples shall be analyzed as applicable for analytical methods 
identified in Appendix G. Types of QC samples required for specific analytical methods are 
based on ASLs. They are discussed in Section 9 and Appendix G. Internal QC checks are 
specified in Section 10. 

Frequency of QC sample collection and analysis may be increased but shall not be less 
stringent than that specified in Tables 2-2 and 2-4 (Appendix A) or Appendix G unless so 
specified in a PSP. 

@ Laboratory Control Samples (LCS), such as reference standards, may be certified 
reference material or a control matrix spike with analytes representative of target 
analytes. 

0 

submitted to the full analytical procedure and used to assess background 
contamination levels in the laboratory. Guidelines shall be established for acceptance 
or rejection of analytical data based on the level of contamination in the blank. 

. .  
V .  
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0 

0 

0 

0 

a 

4.2 

A matrix spike is an aliquot of a sample spiked with a known amount of target 
analytes for the purpose of monitoring laboratory accuracy. Matrix spikes shall be 
analyzed when commercially available, certifiable standards exist appropriate to the 
method used if quantity of sample permits. 

. . . . . . . 

duplicatelreplicate or matrix spike duplicates are 
A matrix duplicatekeplicate is an intra-laborato 

used 'in organic analyses. 

Surrogate spikes are used to assess matrix interferences with individual organic 
samples. A surrogate is an organic compound not normally found in the environment 
that is similar to target analytes in chemical composition and behavior relative to the 
method. A surrogate is added to each analytical and QC sample (organics only) prior 
to analysis. Surrogate spikes can also be used for radionuclide samples. 

Blind and double blind QC samples are used for long term assessment of accuracy 
and precision of the analysis or operator. Blind samples are submitted so the analyst 
knows it is a QC sample but does not know the analyte concentration. Double blind 
samples are submitted so the analyst is not aware it is a QC sample and does not 
know the analyte concentration. Types of blind and double blind QC samples include 
LCSs, spikes, and duplicates/replicates. Some types of these QC samples are 
included in requirements for certain methods at frequencies specified in TWe 2-2 or 
the PSP. If additional types or frequencies of these QC samples are required they 
will be specified in the PSP. 

. 

study samples are supplied by an external source to a 
series of laboratories. Results are evaluated against the expected value and against 
results from other participating laboratories. If available, a FEMP laboratory shall 
participate in at least one study for the analytes it is contractually permitted to 
analyze. 

ACCURACY, PRECISION, AND SENSITIVITY OF ANALYSIS 

The fundamental QA objective, with respect to accuracy, precision, and sensitivity of 
laboratory analyses, is to meet QC acceptance criteria of analytical p ro tk ls .  The accuracy 
arid precision objectives for each major measurement parameter for FEMP are pertinent to 
laboratory methods. Specific information on accuracy, precision, and sensitivity is presented 
in Section 14. 
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4.2.1 Analytical Precision 

To assess precision of an analytical method, instrument, or laboratory analysis, a routine 
program of duplicate or replicate analysis shall be established. Results of these analyses are 
used to calculate relative percent difference (defined as 100(the absolute difference of each 
data set, divided by the average of the data set]) for duplicate, matrix spike duplicates, or 
replicates. (See Section 14 for further explanation and the equation for evaluating relative 
percent difference). The data set relative percent difference may be used to generate 
precision control charts for organic and inorganic laboratories. 

Range analysis may be used to evaluate the precision or reproducibility of radiological data . 
derived from methods for which performance data are not currently available. Statistical 
range analysis is used to calculate the expected mean range and control limits for a replicate 
or duplicate result and assess whether the result is "in control." A range analysis result that 
lies within three standard deviations of the mean is considered in control. Range analysis 
results greater than three standard deviations from the mean are considered to be "out of 
control." Results that are out of control may be re-analyzed as required by the method, or 
results may be flagged or qualified for use during data validation 

4.2.2 Laboratory Accuracy 

To assess accuracy of a chemical method or a chemical laboratory analysis, analytical results 
of method blanks, matrix spikes/matrix spike duplicates, field blanks, and container blanks 
shall be assessed along with a periodic program of sample spiking. The results of sample 
spiking are used to calculate percent recovery, which is the quality control indicator for 
accuracy. Percent recovery is defined as 100 times= the observed spike sample result or 
concentration minus observed sample result, or concentration divided by amount of spike 
added to the sample. Percent recovery of matrix spikes is used to generate accuracy control 
charts. Percent recovery is calculated from the equation in Section 14. 

Range analysis may be used to evaluate the accuracy of radiological data. Statistical range 
analysis is used to calculate the expected mean range and control limits for a replicate or 
duplicate result and assess whether the result is "in control." A range analysis result that lies 
within three standard deviations of the mean is considered in control. Range analysis results 
greater than three standard deviations from the mean are considered to be "out of control." 
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Results that are out of control may be re-analyzed as required by the method, or results may 
be flagged or qualified for use during data validation. 

4.2.3 Sensitivity of Analysis 

The QA objective with respect to sensitivity is the achievement of specified method detection 
limits and quantitation limits. These limits depend on instrument sensitivity and matrix 
effects associated with the analysis. Therefore, it is important to monitor and take into 
account sensitivity to ensure data quality. 

Analytical methods are identified in Appendix G. Instrument sensitivity is monitored by the 
analysis of method blanks, calibration check samples, and laboratory control samples. 

4.3 COMPLETENESS, REPRESENTATIVENESS, AND COMPARABILITY 

4.3.1 Completeness 

Completeness can be defined by the percentage of total useable points from the set of total 
data points collected, analyzed, and available. A formula for estimating completeness is 
presented in Section 14. Data points may not be useable if sample holding times were 
exceeded, quality control criteria were not met, or it is not possible to re-analyze the sample. 
Also, data points may not be useable if sample bottles were damaged during shipment to the 
laboratory. Completeness is expected to be at least 90 percent for FEMP projects. 

If sufficient valid data points are not obtained to meet project objectives, the valid data 
obtained shall be used and additional sampling and analysis may be considered to meet 
project objectives. 

ExamDle: Fifty soil samples are collected and analyzed. After data validation, forty four 
data points are determined to be valid. Completeness is estimated as (44/50) x 100 = 88 
percent. Completeness was not achieved. 

4.3.2 Representat i veness 

Representativeness is a qualitative parameter based on professional judgement that reflects the 
design of the sampling program, standard operating procedures, the proper selection of 
sampling locations, and collection of a sufficient number of samples. Representativeness 
expresses the degree to which sample data accurately and precisely represent a characteristic 
of a population, parameter variations at sampling points, or an environmental condition. 

000097 
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For FEMP, representativeness is addressed through selection of appropriate sample locations 
and design of adequate procedures. The goal is to obtain samples representative of the 
specific matrix (solids, liquids, and air) so that sampling performance can be evaluated. 

Example: The objective is to obtain data that is representative of the worst case releases 
from an outfall. The sampling program includes sampling at times when outfall contaminant 
concentrations are expected to be highest. 

4.3.3 Comparability 

4.4 TRAINING, RECORDS ADMINISTRATION, AND DOCUMENT CONTROL 

The following elements are required to achieve QA objectives described in subsections 4.1, 
4.2, and 4.3. 

Field activity requirements (Section 5 )  

Sampling requirements (Section 6) 

Sample custody (Section 7) 

Calibration procedures and frequency (Section 8) 

Analytical procedures (Section 9) 

Internal quality control checks (Section 10) 

Data reduction, validation, and reporting (Section 11) 

Performance and system audits (Section 12) 

Preventive maintenance (Section 13) 
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0 Specific routine procedures to assess data precision, accuracy, and completeness 
(Section 14) 

0 Corrective actions (Section 15) 

0 Quality assurance reports to management (Section 16) 

Three additional QA planning elements are important to achieving QA objectives: training, 
records administration, and document control. These additional elements are described in 
paragraphs 4.4.1, 4.4.2, and 4.4.3. 

4.4.1 Training 
J 

FEMP contractors and subcontractors shall use personnel that have appropriate education, 
training, and experience to perform an assigned task. Requirements for types of training, 
frequency, and cumcula are specified in DOE orders, .PSPs, and by FEMP policy. Personnel 
qualifications and training needs shall be identified and documented. Training shall be 
performed in accordance with formally planned, executed, and documented training 
activities. Special training required to achieve project-specific objectives shall be identified 
in PSPs. The following site-level and job-specific training is specified for FEMP activities. 

4.4.1.1 Site Training. Site-level training requirements involve a broad range of activities 
and location of the work or task. 
prepares hazardous waste personnel 

the facilities at Fernald in a safe, efficient, and environmentally sound manner. The program 
emphasizes compliance with EPA, Ohio Environmental Protection Agency, U.S. Department 
of Transportation (DOT), and OSHA regulations as well as DOE orders. It provides 
personnel with a consistent level of training to respond in a prompt and effective manner if 
abnormal or emergency situations occur. Because of the complexity of the FEMP site, it is 
important that personnel receive training at this level to understand the intertwined 
relationships among the agencies and regulatory bodies. Specific training classes are 
identified in Table 4- 1, Appendix A. 

4.4.1.2 Job-Spec ific Training. Job-specific training shall be conducted for personnel who 
are scheduled to perform certain designated tasks. These tasks may include, but are not 
limited to, the following. 

0 Nondestructive examination and inspection techniques 

0 . Environmental sampling methods 

0 Field and analytical laboratory sample analysis 
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Data reduction and analysis 

Sample packaging and shipping requirements 

Sample desposition and inventory 

QA surveillances and audits 

Installing boreholes, wells, and piezometers 

Implementing change proposals 

Field tests 

Change control procedures 

Project quality assurance requirements (including the Sitewide CERCLA Quality 
Assurance Project Plan) 

4.4.1.3 ImDlementation. The ERMC is responsible for verifying that required site 
training at the FEMP is implemented (Section 3), including training for subcontractor 
personnel. Instructors shall be technically qualified with the appropriate required 
combination of experience and training to present the topic of instruction. Training shall be 
conducted in accordance with approved lesson plans and shall include testing and on-the-job 
tmning as appropriate. Training shall be completed before an individual may perform 
sampling or support activities. Job-specific training is the responsibility of the organization 
conducting the work (including contractors and subcontractors). The organization shall 
verify the individual's education and experience to determine that the assigned task is within 
the realm of capability of the individual. Documentation of experience shall be provided for 
project files. 

Before an untrained individual is allowed to perform an unfamiliar task, the.following 
requirements shall be completed as a minimum. 

0 Reading the standard operating procedure for the task or duty and understanding it 
sufficiently to pass a written test if required 

0 .  Observing the task being done by a trained and qualified .worker 

Performing the task under supervision of a trained and qualified individual until 
completion of formal training 
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4.4.1.4 Documentation. Training shall be conducted in accordance with approved lesson 
plans and shall include testing and on-the-job training as appropriate. Personnel training 
documentation shall include the following as a minimum. 

0 Name of trainee 

0 Job title of trainee 

0 Name of trainer 

0 ,  Training subject 

Baseline training requirements (regulatory and FEMP) 

Training dates 

Required frequency of training 

0 

On-the-job training received 

Training results (pass or fail, ifapplicabfe) 

Educational and job experience requirements 

4.4.2 Records Administration 

Records may be stored in on-site, laboratory, and off-site project files. A records 
management system in accordance with the requirements of this section and DOE Order 
1324.3, Files Management (1984), shall be established at record-keeping locations that cover 
preparation, control, and retention of project-related records. Records control shall include 
receipt from sources, transmittals, and transfer to storage. Retention shall include receipt at 
the storage areas, indexing and filing, storage and maintenance, and retrieval from storage. 

The Administrative Rec and contains information and 
reports used to support ecision malung. Copi Administrative Record 
contents are available to the public. Evidence files (see Section 7) are maintained to support 
all reports and information officially entered into the Administrative Record. The FEMP 
Administrative Record Coordinator is responsible for maintaining the evidence files to 
support the Administrative Record and for maintaining files of all other environmental 
sampling and analysis files that could be used to support future decisions. 
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4.4.2.1. Record P r e ~  aration. Hard-copy records shall be legible, accurate, and complete; 
indexed to permit quick and accurate identification of items or activities to which they apply; 
and authenticated by preparer's signature and completion date. Electronic records [e.g., 
magnetic diskettes, magnetic tapes, Compact-Disk Read-only Memory (CDROM)] shall be 
stored in duplicate. Each diskette, tape, or other data medium shall be identified by a unique 
identifier. A hard-copy index of contents shall be maintained in project files. 

When appropriate, corrections may be made to records by authorized personnel (e.g., 
originating personnel/organization, QA personnel). Corrections shall be made by drawing a 
single line through the incorrect information on h&d copies, making the correct entry, and 
initialing and dating the revised entry. Electronic files in the archives shall be write- 
protected. If changes to an electronic file are required, both the original and the back-up 
copies shall be replaced entirely. 

4.4.2.2 Records Control. Control over current projects shall be accomplished using a 
filing system based on subject and task, which will effectively segregate records from 
different contractors into identifiable and retrievable files. Program and project records shall. 
be controlled as follows. 

Incoming Records - Includes project-related correspondence, data, sketches, logs, 
authorizations, or other information. 

1. The FEMP project manager or design& shall mark original with receipt date. 

2. The FEMP project manager or designee shall determine who will review the materials 
and route copies of the material to that person. 

3. As soon as practical, incoming correspondence originals shall be placed in project 
files. 

4. If correspondence is required by project personnel for reference, a copy shall be 
marked as such and routed accordingly. 

5 .  Quality-related correspondence shall be routed to the designated FEMP QA 
organization. 

6. Communications relative to FEMP that are initiated by third parties (e.g., media, 
interested individuals, and groups) are referred directly to designated DOE 
representatives unless otherwise directed by the DOE site manager. 

Outgoing Records -.Includes externally (i.e., external to the specific project) transmitted 
correspondence, reports, drawings, and sketches. 
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NOTE 

At a minimum, correspondence shall be signed by the originator 
and, if joint signatures are desirable, appropriate managers. QA 
correspondence is signed by a representative of the designated 
FEMP QA organization. 'DOE correspondence is signed by 
appropriate DOE officials. 

1. Outgoing records shall be approved and signed before transmittal as required. 

2. Rwting information shall be attached to the office copy of project correspondence. 

3. Records transmitted between the site and remote lokations shall be protected from 
damage and loss during transfer (e.g., copying prior to shipment and hand carrying). 

4. Transmittal letters shall be numbered,and traceable and copies of attachments Ned 
with transmittal letters unless otherwise indicated. Each FEMP contractor and 
subcontractor shall have a controlled system for numbering transmittal letters. 

4.4.2.3 Records Retention. All validated data supporting FEMP CERCLA decisions shall 
be submitted to the FEMP Administrative Record Coordinator. Copies of all other 
environmental sampling and analysis files shall be submitted to the FEMP Administrative 
Record Coordinator for inclusion in the 
information from external sources and i 
generated by subcontractors) shall be pl 

Files shall also include correspondence, data, and references supporting entries into the 
Administrative Record; supporting documentation for CERCLAdriven programs; and 
supporting documentation for CERCLA-covered programs. Documents exempt from the 
Freedom of Information Act (e.n., personal dosirnetrv. urinalvsis. and medical records) are 

files as appropriate. 

Records shall be identified by source and date of receipt. Files shall be identified by project, 

Records Facility - Files shall be located in an area that, at a minimum, provides the 
following. 

0 Suitable environment to prevent record deterioration, damage, and loss 

0 Controlled access 
.. 

e .  
I . , e  
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0 Steel file cabinets . 

0 Protection against excess moisture and temperature extremes 

A record review area if practical 

Records Handling - Files and records contained in project files shall be maintained by 
designated personnel who are responsible for the following. 

Review of incoming records for original receipt date prior to filing (as specified in 
paragraph 4.4.2.2) 

0 Indexing 

0 Filing in labeled folders or binders as applicable 

Maintaining sign-out sheet 

Records Index - A numbered index for each project file shall be prepared and maintained in 
the project records storage area. m.e index shall list individual file numbers and identify 
records therein and may be part of an electronic database management system with 
appropriate backup. 

4.4.2.4 Off-Site Proiect Files. Record storage off-site (e.g., at analytical laboratories) 
shall be as secure as. and similar to the project on-site file. Upon completion of the project 
phase, off-site files shall be transferred to and integrated with on-site files. 

Laboratories shall maintain record systems for documents pertinent to testing performance 
that provide record control and retention similar to that outlined in paragraphs 4.4.2.2 and 
4.4.2.3 for on-site office files. 

4.4.2.5 Final Disoosition. Upon completion of the project phase, the original or certified 
copies of data and records shall be transferred to DOE. With approval from DOE, 
laboratory data files and records may be microfilmed for archive storage at any time during a 
project. 

If requested to transfer original files to DOE, laboratories may retain copies of project data 
and records for their files unless specifically prohibited in writing at the time of the request. 
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4.4.3 Document Control 

Documents and drawings shall be prepared, reviewed, approved, revised, and distributed in 
accordance with the requirements of the following subparagraphs. Documents and drawings 
that are controlled shall be identified as such and updated as required. Uncontrolled 
documents and drawings are issued once and not updated. Document listings shall be 
maintained by each FEMP contractor and subcontractor for quality-related documents, 
project-specific documents and drawings, computer graphics, maps, and other controlled 
documents. 

A FEMP controlled document list shall be maintained by the ERMC controlled document 
coordinator. This list shall identify holders of controlled document copies. Distribution of 
document revisions shall be conducted by the FEMP controlled document coordinator. 
Maintenance of individual controlled copies shall be the responsibility of the document holder 
and shall be an auditable requirement. 

Subcontractors, specifically including analytical laboratories, shall be given a minimum of a 

one controlled copy of the SCQ at the time of document approval or new contract issuance as 
appropriate. 

4.4.3.1 PreDara tion. Review. and ADDroval of Documents and Drawinm. 
implementation or use, documents and drawings shall be reviewed and approved by signature 
and date. Documents and drawings requiring DOE approval shall be reviewed and approved 
by designated personnel before submittal to DOE. Copies of documents or drawings released 
for any purpose before they have gone through the complete review and approval process 
shall be dated and marked "PRELIMINARY" for drawings and "DRAFT" for documents. 

Prior to 

Each FEMP contractor and subcontractor shall have a documented process for preparation, 
review, and approval of documents and drawings for which they are responsible. This 
process shall include the following. 

Standardized document and drawing format 

0 Identification of required reviewers 

0 Review process including documented resolution of reviewer comments 

0 Procedure for obtaining required approvals and authorizahon to issue 

0 Periodic review 

FEMP sitewide documents shall be reviewed and commented upon by each affected FEMP 
contractor, 
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4.4.3.2 Changes to Documents and.Drawings. Changes to approved plans and 
procedures may be necessary during the course of project performance. Review and 
approval of changes to documents shall be in accordance with requirements of the original 
document. Organizations approving the origind document shall also approve changes. 
Changes shall be approved prior to implementation. Each FEMP contractor and 
subcontractor shall have a written procedure for initiating changes to documents and 
drawings for which they are responsible. 

Revisions shall be submitted for review and approval with approval sheets as appropriate. 
Review and approval of other documents, if not documented on re-issued approval title 
sheets, shall be documented in another manner (e.g., associated Document Change Request 
(DCR) approval signature blocks] to attest to review and approval in accordance with 
requirements of the original document. 

Document Change Requests - A DCR (Form 4-1, Appendix B) is the only means of 
initiating a change or revision to the SCQ. Review and approval of DCRs ensure compliance 
with requirements of the original document before they are implemented. DCRs that involve. 
changes to analytical laboratory activities shall be reviewed by applicable FEMP laboratory 
organizations. At a minimum, the FEMP project manager, designated FEMP Quality 
Assurance organization representative, and applicable FEMP laboratory organizations (for 
laboratory changes) shall review the DCR. 

Oral approval may be requested from other signers if necessary. If the other signers orally 
consent to the DCR being signed for them, the FEMP project manager or designated FEMP 
QA organization representative may sign their own name in the other person's signature . 
space and write "for" before the person's title below the signature space. 

DCR Procedure - The DCR shall be completed in the following manner. 

1. The originator shall complete the DCR through the CONTENT OF CHANGE section 
and forward it to the for evaluation. 

2. The shall review the DCR and resolve any discrepancies with the 
originator. 

. . . . . . . . . . . . . . . . . . . . . . . . . shall assign a request number and enter it in REQUEST NO. 
space. 

4. The shall enter pertinent information in the DCR status and tracking 
log, which shall include the following information. 

e DCR number 

<; j ' ,  . . . -  
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0 Originator 

0 Request date 

Subject matter 

0 Affected document 

0 Section numbers 

5 .  

6. 

7 .  

8. 

9. 

0 

0 

0 

Approval date for each signer 

Date of distribution to each document holder 

Issue date of revised document pages 

The shall make copies of the DCR and forward them to applicable 
FEMP organization quest for review and comments. An information copy 
shall be sent to the 

' 

RPM. 
. .  

If a recipient refuses to sign the DCR, that person shall communicate to the 
the reasons for not signing. 

shall coordinate res 
with the DCR, the 

and those who signed the DCR. An appro 
the DCR log. 

The 
the DCR status idtracking log. 

shall receive signed DCRs from reviewers and record dates in 

NOTE 

The effective date of change and issuance of the DCR is 
dependent on DOE completion of the section of the DCR 
specifying €PA notification, EPA approval, or immediate 
implementation. 

The 
transmittal to EPA for signature. 

shall forward the signed DCR to the for signature and 
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NOTE 

€PA signature is required for primary documents listed in the 
1991 amended Consent Agreement. EPA approval is not 
required for secondary documents of the 1991 amended Consent 
Agreement. The EPA shall be advised of any modification to 
documents that received EPA comments. 

10. The shall coordinate resolution of external FEMP comments and 
obtain required internal FEMP approvals. 

shall issue the DCR to holders of controlled copies of the SCQ 
MP external approval process. 

12. Changes described in the DCR shall be implemented by the applicable organization on 
the date specified in the EFFECTIVE DATE space. 

4.4.3.3 Revision of Documents and Drawings. Documents may be revised by either a 
complete revision (the entire text is replaced) or a limited revision (only a few pages are 
changed, added, or deleted). The document table of contents shall be revised if affected by 
either a limited or complete revision. Each FEMP contractor and subcontractor shall have a 
written procedure for revising documents and drawings under their cognizance. 

Complete revisions of the SCQ shall be indicated by a sequential number (Le., Revision 1, 
2, 3) and a date on the cover and title page as well as each page of the document. 

A limited revision (only a few pages are changed, added, or deleted) shall have the current 
revision number with a decimal number indicating the change (Le., Revision 1.1, 1.2, 1.3) 
and the new date only on the changed or added pages and the affected pages of the table of 
contents. Revised information shall be indicated by notation on the page. Added page 
numbers shall be the same as the page immediately preceding the added page with a decimal 
number added (Le., Page 1.1 of 10, 1.2 of 10, 1.3 of 10). 

Drawings, computer graphics, and map revisions shall, as a minimum, be denoted by 
displaying a consecutive revision number, revision date, and approval signatures in the 
appropriate manner. Distribution shall be made to users who require current information to 
perform their work. 

4.4.3.4 Distribution. Controlled documents and drawings shall be distributed to personnel 
as needed. The FEMP controlled document coordinator is responsible for controlled 
distribution of the SCQ. Each FEMP contractor and subcontractor is responsible for 
controlled distribution of documents for which they are responsible. Delegation of 
distribution ac.ti6ities shall. be documented. 

, 

~ c ) ~ ~ ~ 8  Distributed documents shall be identified by a copy control number unique to each recipient. 
Each organization responsible for controlled distribution shall maintain a distribution list 
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containing name of document, control number, and copy-holder name and mailing address. 
If controlled documents and drawings become obsolete or are no longer needed, instructions 
for return to the FEMP controlled document coordinator for appropriate disposal shall be 
issued to copy holders. Each returned document shall be logged into the document tracking 
log. An uncontrolled copy of a controlled document shall be so identified in a conspicuous 
manner. 

NOTE 

It may not be practical to identify drawings, graphics, and maps 
with a copy control number. If not, they shall be identified in 
some other manner. 

Distribution of Revisions - Distribution of DCR documents and drawing revisions and 
addenda shall be made to original-issue copy holders in the same manner. The transmittal of 
revisions and addenda shall include instructions for revision inclusion and disposition of 
superseded material. Each limited revision (paragraph 4.4.3.3) shall be transmitted by a ' 

revision log sheet that lists revised pages for that revision. The log sheet shall be filed in 
front of the revised document section. A record of document transmitted, recipient, and 
transmittal date shall be maintained in the tracking log. 

Incorporation of Changes - Each controlled document copy holder who receives an 
approved DCR shall insert it in the SCQ until revised document pages incorporating the DCR 
changes are received. When the changed pages are received, they shall be incorporated in 
the SCQ and the DCR shall be removed. 

4.5 REFERENCES 

U.S. Department of Energy. 1984. DOE Order 1324.3. Files Manapement. 
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Section 5 

FIELD ACTlVITIES 

Daily Logs (subsection 5.1) 

Field Activity Policies (subsection 5.2) 

. Drilling (paragraph 5.2.1) 

Monitoring WelVPiezometer Design, Installation, and Abandonment 
(paragraph 5.2.2) 

0 Well Development @aragraph 5.2.3) 

0 Well Maintenance (paragraph 5.2.4) 

Aquifer/Permeability Testing (paragraph 5.2.5) 

Geophysical Surveys (subsection 5.3) 

Borehole Geophysical Logging (paragraph 5.3.1) 

Surface Geophysical Surveys (paragraph 5.3.2) 

0 Field Radiological Contamination Surveys (subsection 5.4) 

General procedures for these activities are contained in Appendix J. Detailed procedures 
shall be documented in PSfs, as a supplement to the SCQ. Each field procedure shall specify 
reawns or uses for the activity, methods to be used, applicable material specifications, and 
documentation requirements specific to that activity. 

Minimum requirements for field activities in this section and in Appendix J may be 
incorporated into PSPs by reference to this SCQ. Surveillances and audits shall be conducted 
in accordance with requirements specified in Section 12 and with PSP requirements. 
Information obtained from site exploration activities shall be recorded and filed as specified 
in subsection 5.1. 
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5.1 DAILY LOGS 

NOTE 

Information in activity-specific logs shall not duplicate but rather 
support other required documentation. 

Required documentation of field investigations and testing include a daily field activity log 
maintained for activities of each project (Form 5-1, Appendix B). The daily log shall 
incorporate the following. 

0 applicable subsurface logs 

0 test data forms 

0 piezometer/well installation forms 

0 field collection forms 

0 chain-of-custody records 

Requirements for this field activity documentation are in Section 6 and custody records 
requirements are in Section 7. 

Field personnel shall keep a daily log of project activities. It shall be a written record of 
activities and measurements conducted on a given date, and may include daily field activity 
logs, boring logs, well-construction logs, media-specific sampling logs (Form 5-2, Appendix 
B), photographs, and sketches. The log shall be in a bound book with sequentially numbered 
pages or on pre-printed, individual, sequentially numbered loose log forms as specified by 
the PSP. Daily log entry requirements are specified in Appendix J. 

Activity-specific logs (e.g., subsurface boring logs, water sampling logs, sediment sampling 
logs) shall be generated to document field activities as specified in Section 6 and 
Appendix K. These logs are considered part of the daily log. At least weekly, copies of 
daily logs shall be sent by field personnel to the FEMP project manager or representative and 
others as required in PSPs. 

Originals of field records shall be maintained in the project central file. During performance 
of the field program, the FEMP project manager or representative shall maintain copies of 
field records and store them separately from the originals. These copies will provide 
adequate documentation of work activities if originals are destroyed, lost, or stolen. 

, ; '  . .  
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5.2 FIELD ACTIVITY POLICIES 

The following policies for field activities are supplemented by general procedures in 
Appendix J and project-specific procedures in PSPs. 

5.2.1 Drilling 

The nature, arrangement, thickness, and extent of subsurface strata can be determined by 
implementing a well-designed drilling program. Number, location, and depth of borings and 
type of sampling and testing required are dependent on intended use of the data generated. 

The type of drilling method selected for a particular project at FEMP depends on intended 
use of the borehole and samples collected. Factors to be considered in selecting a drilling 

particular drilling method shall be clearly set forth in PSPs. 

Descriptions of various drilling methods are presented in Driscoll (1986) and Aller, et.al. 
(1989). Drilling methods that might be considered for use at FEMP include totasonic; cable 
tool; hollow-stem auger: drive casing; spin casing; direct mud rotary; air rotary with casing 
driver; air rotary with a swing-out, under-reaming bit, and casing advancer; and reverse-air 
or mud rotary. 

Historically, boreholes for monitoring well installation at FEMP were drilled using cable-tool 
or hollow-stem auger methods. Good samples can be collected with both these methods. 
However, the cable tool method is slow relative to other available methods, and the hollow- 
stem auger method is not applicable to deep drilling or drilling through consolidated material 
or large boulders. > 

Drilling operations shall be conducted so a minimum of contaminants are introduced into the 
environment or spread between zones. Surface casing shall be set when a potentially 
contaminated zone is drilled prior to reaching the target zone. When drilling through areas 
where near-surface contamination is indicated through past use or during screening of 
samples while drilling, surface casings shall be grouted in place and made a part of the 
permanent installation. In outlying areas not suspected of being contaminated, large diameter 
temporary casings shall be advanced as necessary for bore-hole control. 

Consistent with FEMP policy of waste minimization, the chosen drilling method shall require 
the least possible fluids and generate the fewest possible cuttings and the least waste. 
The plant potable water system shall be the source of water for drilling operations at FEMP. 
If extenuating circumstances dictate that another source must be used, the quality of the other 
water source used shall be documented through analysis of samples by FEMP prior to use. 
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The FEMP project manager shall approve additives used in drilling fluids prior to use. 
Before an additive is approved, a sample shall be analyzed for parameters of interest and the 
results reviewed for potential impact on the objectives of the datacollection program. Use 
of additives is discouraged. 

Sumps dug for containment of drilling fluid are prohibited except where absolutely necessary 
and shall have prior approval by necessary regulatory agencies. Above-ground mud pits, 
drums, or plastic-lined structures are normally used for containment of drilling fluids and 
cuttings. 

As specified in Appendix K, drilling equipment shall be decontaminated before each use to 
prevent contamination of the borehole and after each use to prevent off-site transport of 
contaminants. 

A qualified geologist, hydrogeologist, or geological engineer shall be responsible for 
operations at each drilling site and shall be on hand when a borehole is being advanced. 
This person-incharge is also responsible for logging activities at the site including, but not 
limited to, drilling and sampling activities, footage drilled, materials used, sample 
descriptions, well installation activities, and unusual occurrences. Subsurface boring logs 
(Appendix J) shall be generated for each boring. 

' 

The FEMP project manager is ultimately responsible for securing permits required by state, 
local, or on-site authorities. As part of the permit process, underground and above ground 
utilities shall be identified so they do not pose a danger to drilling operations. Copies of 
permits and other appropriate documentation shall be posted on site when drilling operations 
are conducted. 

5.2.2 Monitoring WelYPiezometer Design, Installation, and Abandonment 

NOTE 

See Glossary for definition of terminology. 

Existing monitoring well locations and depths at FEMP were selected to allow monitoring of 
chemical and hydraulic properties of subsurface materials. They were primarily constructed 
according to procedures in the EPA-approved Remedial Investigm'on/Fetzsibility Study 
Quality Assurance Project Plan (U.S. Department of Energy, 1988) and included borehole 
installation by the cable-tool method; four-inch-diameter, 3 16-stainless-steel casing and 
screen; annular seal of bentonite grout; and locking protective casing. 

Piezometers at FEMP were originally installed to determine the occurrence and distribution 
of saturated zones within the glacial drift (perched aquifers). The piezometers were drilled 
and installed by the hollow-stem auger method and constructed of two-inchdiameter, 

. . I  000113 . *. .., .) ' . ~ / .  
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schedule-40 Poly Vinyl Chloride (PVC) casing and screen. The hollow-stem auger method is 
also commonly used to install monitoring wells, and PVC casing and screen are chemically 
compatible with most constituents of concern at FEMP except for certain organic materials 
(Aller, et.al., 1989). Quality assurance/quality control (e.g., decontamination of well 
materials and drilling equipment, containment of cuttings, and documentation of construction) 
were maintained throughout the installation of these piezometers. Consequently, it was 
determined that water-quality samples collected from the piezometers could yield qualitative 
data for constituents unaffected by the well material, so wells, currently referred to as 
piezometers at FEMP, are used as monitoring wells. 

Wells installed in accordance with the requirements of the SCQ for collecting groundwater 
quality data are referred to as monitoring wells. Wells installed purely for the collection of 
groundwater level and hydraulic data are refeked to as piezometers, regardless of drilling 
method or construction material. For clarity, the term "well" includes groundwater sampling 
or measuring points such as four-inch-diameter monitoring wells, above-ground and surface- 
finished piezometers, and former production wells. 

New drilling and well construction shall be done in accordance with the requirements of 
Appendix J. 
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Y 

vities 
. .  . 

Equipment that may be dedicated to a sampling location are specified in Appendix J.  
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Requirements for performing and documenting surface geophysical surveys are presented in 
Appendix I. PSPs shall specify the method and instruments to be used, grid spacing, speed 
at which survey is to be conducted, information desired, and frequency of duplicating lines 
for quality control purposes. A minimum of five percent of the total linear distance of the 
survey shall be duplicated. Provisions for verifying interpretations through use of borings or 
excavations shall be included. 

Project-specific log forms shall be maintained with information recorded as specified in 
Appendix J. 

Operators shall be trained in use of equipment, and training shall be documented in project 
in Section 4. Instruments shall be operated in accordance with the 

instructions. If these instructions are not used, a complete descri 
variations along with justification shall be provided in the PSP, or the situation shall be 
presented as a variance as specified in Section 15. 

5.3.3 Geotechnicai Testing 

All geotechnical testing must be conducted to the requirements of this document. DQOs 
must be prepared and used as the basis for the development of the PSP. All testing methods 
must be identified in the PSP. 

5.4 FIELD RADIOLOGICAL CONTAMINATION SURVEYS 

Radiological contamination surveys at FEMP are conducted to determine personnel protection 
requirements, monitor for or detect releases of radioactive materials, and screen samples for 
laboratory analyses for gross characterization of areas or materials for the presence of 
radiological contaminants. These include sitewide field surveys conducted during the W S .  

Surveys are conducted in accordance with DOE Orders 5400.5 and 5480.11 in support of 
activities such as decontamination and decommissioning of facilities and equipment, 
construction, and release detection. Radiological contamination surveys in support of 
CERCLA activities include health and safety monitoring in the field and screening of samples 
to determine need for laboratory analysis, laboratory licensing requirements, and shipping 
and packaging requirements. Such surveys are conducted in the field to characterize an area, 
a facility, or equipment for contamination. 

Requirements for health and safety.contamination surveys are included in FEMP 
procedures. Requirements for screening of 

samples are included in Section 6 and Appendix K. Requirements for radiological surveys 
follow. 000114; 
Contamination survey techniques at FEMP shall be based on standard nuclear industry 
techniques combined with process knowledge of potential contaminants at the site. Field 
radiological contamination surveys may include loose alpha and bewgarnma surveys and 
fixed alpha and beta/gamma surveys. 

. r (  . , 
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Loose contamination is defined as radiological contamination, including soils and sediments, 
that can be readily removed from a surface by collecting a smear sample. Surveys are 
performed for area characterization, determining level of personnel protection required, 
ensuring that vehicles and packages meet Department of Transportation requirements (Section 
6), and identifying free releases. 

Fixed contamination is defined as radioactive contamination that has  become part of the 
structure being surveyed at conditions prevailing at the time of the survey. Fixed 
contamination cannot be measured with smear samples; it must be measured directly from the 
material of interest. 

Total contamination of a material or structure is defined as the sum of loose and fixed 
contamination. Direct survey techniques are used to measure the amount of total activity on 
various surfaces. 

Scoping requirements for radiological contamination surveys shall be documented in PSPs 
and shall include the following. 

0 regulatory driver or other reason for conducting survey 

types of radiation expected 

0 

The following apply to instruments used for radiological field screening. 

1. 

types of measurement equipment plus calibration and operating requirements 

types of samples to be collected (e.g., smears, surface soil, sediment) 

Instruments used shall be calibrated at least annually and after any adjustments or 
repairs and in accordance with manufacturer’s specifications. Response shall be 
checked daily using a source of known activity. 

Field survey procedures shall specify the type of instrument to be used, specifications 
for geometry of detector and source used, maximum speed allowable for the specified 
instrument, and maximum allowable background for given lower limits of detection. 

2. 

3. The lower limit of detection for instruments used shall be determined so that a 
95-percent confidence level is achieved. 

4. The type of material 

5, Survey methodology 

surveyed shall determine the survey technique used. 

and techniques shall be specified in PSPs. 
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Section 6 

SAMPLING REQUIREMENTS 

Sampling projects at FEMP are specified based on project objectives coupled with a review and 
evaluation of existing data for the site vicinity. Sampling projects may include collecting the 
following samples. 

Aqueous Samples (subsection 6.2) 

Solid Matrix Samples (subsection 6.3) 

Gaseous Matrix Samples (subsection 6.4) 

Biological Samples (subsection 6.5) 

Miscellaneous Samples (subsection 6.6) 

Subsection 6.7 specifies requirements for field storage and shipment of samples. Subsection 6.8 
specifies requirements for decontamination. 

Minimum requirements for sampling activities described in this section and in Appendix K shall 
be incorporated into PSP. Requirements above and beyond those included in the SCQ shall also 
be described in PSPs. Details required for the PSPs may be incorporated from the SCQ by 
reference. 

Surveillances and audits described in Section 12 shall be conducted to confirm that SCQ and PSP 
requirements are fulfilled. 

Definitions of acronyms, abbreviations, and terminology may be found in the Glossary. 
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6.1 SAMPLE COLLECTION FORMS 

Sample collection forms shall be completed for all sampling activities and are considered part 
of the daily log (Section 5). Specific information about sampling location and collection shall 
be recorded on the forms as well as the following minimum information. 

NOTE 
:.:.:.:...:.:.:.>:.:.:.:.:.: ...,. : 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

project iden ti fiers 

sample location 

description of sampling points (e.g., east bank of Miami River 500 feet upstream of 
confluence with Paddys Run) 

sampling date or dates 

start and finish time of sampling activity and sample collection times 

weather conditions including significant changes during the activity 

sample numbers 

field measurements including repiicate measurements 

visual description of samples 

unusual Occurrences (e.g., "semi-volatile sample could not be collected because of 
insufficient recovery of well" or "truck passed while sampling, stirring up significant 
volume of dust upwihd of sample collection site") 

sampling team members 

types and identification numbers of equipment used 

Matrix-specific requirements are described in individual sampling sections. 
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6.2 COLLECTION OF AQUEOUS SAMPLES 

Aqueous samples include natural and waste waters. Groundwater and surface water &ee 
GfoSSaryX are defined for the purpose of this document as natural waters. Water collected after 
use or in storm sewers are considered waste water. Following are specific aqueous samples 
collected at FEMP. 

. . . . . . . . . . . . . . . . . . . . . . . . ._/._./ ... ... 

groundwater from monitoring wells, piezometers, and private wells 

0 water from the Great Miami River, Paddys Run, other natural .. 
and the storm outfall ditch 

. . .  

waste water from manholes, the sewage treatment plant, and any other point in the plant 
waste water system 

0 other waste water, specifically water collected in the storm water retention basins prior 
to discharge 

Samples shall be collected for analytical parameters in order of stability. The order of sample 
collection is provided in Appendix K. 

6.2.1 Field Analytical Procedures for Natural Water Samples 

Temperature, pH, and specific conductance shall be measured in the field and documented on 
groundwater and surface water sample collection forms. Other measurements, including 
dissolved oxygen, alkalinity, and redox potential, may be specified for certain projects. 
Determinations shall be performed either in the well or on unpreserved samples. Surface water 
measurements may be collected directly from the surface water body. Groundwater field 
measurements may also be taken in situ (downhole) to avoid changes that might occur if the 
sample is removed from the well. 

Field procedures for measurements of temperature, pH, specific conductance, dissolved oxygen, 
alkalinity, and redox potential (Eh) are provided in Appendix K. 

000822 
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6.2.2.2 General Groundwater SamDling Reauiremene. The primary technical 
consideration in groundwater sampling is to obtain a representative sample of the groundwater 
body at the well location. Additionally, groundwater sampling at the FEMP must meet certain 
requirements in order for subsequent data to be used by the CERCLA program. Procedures 
for collecting groundwater samples are provided in Appendix K. Additional requirements 
specific to a project may be included in PSPs. 

6.2.2.3 Parameter-Specific Sampling . . . . . , , . . . . Procedures. . . . . . . . . . . . . . . . . . . . . . . . . Groundwater . samples are collected 
from monitoring wells and piezometers volatile organic compounds 
acid and base-neutral extractable compounds, inorganic parameters, and radionuclide parameters 

in accordance with procedures provided in Appendix K. 

6.2.2.4 Samding Groundwater from Private and Other Production Welb. Private 
water wells near FEMP have been sampled as part of FEMP programs, including the REMP and 
RI/FS. DOE has  authorized sampling of private wells by FEMP personnel when requested, and 
they may be sampled during a routine project or at request of the property owner. Data 
collected from private wells may be qualified for certain uses. Procedures for collecting water 
samples from private or other production wells are included in PSPs. Other procedures a& 
provided in Appendix K. 

6.2.3 Surface Water Sampling 

Procedures and practices are described in Append.ix K for collection of water samples from 
streams, ponds, lakes, rivers, springs, and seeps. Two different techniques are used for 
collecting surface water samples: grab sampling and composite sampling, which are discussed 
in Appendix K. 

6.2.4 Waste Water Sampling 

Waste water sampling is regulated by the Ohio Environmental Protection Agency (OEPA) under 
the Clean Water Act. As such, data are collected in accordance with permit-specific 
requirements. Samples are also collected for DOE environmental monitoring purposes and to 
fulfill requirements of the 1986 Federal Facility Compliance Agreement. 

. .  
, I  ' . _  .. 
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6.2.4.1 Pumose of Data Collection Activity. NPDES is a statutory requirement under 
Title IV, Section 402, of the Clean Water Act. Regulatory authority is provided under 40 Code 
of Federal Regulations (CFR) 122. This system requires that point source discharges into the 
nation’s waterways have a permit that stipulates allowed limits for certain pollutants entering a 
particular body of water. The Feed Materials Production Center (now FEMP) was issued an 

11000004*BD) on 12 February 199 
. The permit covers two outfalls to 
throughout the FEMP, including 

waste water, storm water, and sanitary-waste water. The permit is based on both technology- 
based and waterquality-based limitations depending on waterquality goals of OEPA and the best 
available technology for treating waste waters specific to an industry. Permitted discharges are 
as follows. 

0 11000004001: manhole 175; outfall effluent to the Great Miami River 

0 11000004002: spillway outfall from the storm-water retention basin to Paddys Run 

0 1100000460 1 : sewage-treatment-plant effluent part stream after disinfection 

0 11000004602: general sump effluent part stream to manhole 175 

0 11000004589: sewage sludge 

0 11000004605: effluent part stream from biodenitrification effluent-treatment system to 
manhole 175 

NPDES includes a self-monitoring program to ensure compliance with permit limits. The 
program consists of sampling waste water, analyzing it for regulated parameters, and reporting 
results in a monthly discharge monitoring report, which is the end use of the data for the FEMP. 
However, OEPA collects these data, plus data from other facilities discharging into waters of 
the state, and uses it to track and regulate water quality in Ohio. 

In addition to NPDES requirements, FEMP personnel routinely monitor waste water discharges 
on a per-work-shift basis. These data become part of the waste water treatment plant records. 
Uranium data are reported monthly to EPA as required under the Federal Facilith Compliance 
Agreement attachment to the 1991 amended Consent Agreement. 

, . *  
1 .  000325 
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The FEMP has an ongoing program of sampling, analyzing, and reporting as required by its 

reported data provide an accurate picture of the volume and nature of waste water flow in the . 

permitted discharges. 

Sampling and analysis requirements are regulated pursuant to 40 CFR 136. The FEMP permit 
defines the applicable regulation as that version of 40 CFR in effect on 1 July 1989, the effective 
date of the permit. 

The Utilities Section is responsible for sample collection and for operation and maintenance of 
monitoring equipment. fhe  section is also responsible for operation of automatic samplers and 
for ensuring that proper techniques are used for grab sample collection when an automatic 
sampler is not or cannot be used. 

The FEMP is responsible for disseminating samples 
to appropriate laboratories in compliance with specified sample custody (Section 7)  and 
preservation requirements. The laboratories are responsible for analysis of samples including 
proper use and calibration of analytical equipment and imulementation and verification of - -  
documented 

6.2.4.2 Field Procedures. The NPDES permit requires that effluent be monitored for 
flow when a discharge occurs at each sampling location. Meters are in place to fulfill the permit 
requirements.. Procedures for collecting flow meter information for each NPDES outfall that 
requires total daily flow reports are provided in Appendix K. 

plan has been developed and is on file 
dentifies samples to be collected wee 
location, type of container, number and volume of samples, type of 

analysis, preservation method, and lab destination. The basic requirements for NPDES sampling 
are specified in Appendix K. 

The FEMP participates in a quality assurance program under the authority of Section 308 (a) of 
the Clean Water Act. Periodically, samples of the Same type ally tested constituents are 
sent to the FEMP for analysis. Analysis is performed and reported to EPA or their 
designated contractor in accordance with instructions provided with the samples. Results are 
compared to the true values to determine accuracy of FEMP laboratory analyses. 

6.2.4.3 Additional Sources of Information. Sampling procedures are governed by 40 
CFR 136. FEMP standard operating procedures are implemented for waste water sampling and 
analysis and are available upon request from the DOE-FN; References of importance are as 
follows. 

,, 
$1 ; 

1 000124; - . -  
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Manual of Sampling, Analytical, and Reporting Pmcedures for  Wastewaters. (Ohio 
Environmental Protection Agency, 1976). 

0 Standard Methods for the Examination of Water and Wastewater. (American Public 
Health Association, 1989). 

0 Annual Book of Standonis. Part 23, "Water; Atmospheric Analysis" (American Society 
for Testing and Materials, 1991). 

Analysis procedures used in FEMP laboratories for testing waste water are identified in 
Appendix G. 

6.2.5 Compliance with DOE Order 5400.5 

The FEMP is required to monitor all liquid effluent to comply with DOE Order 5400.5 (U.S. 
Department of Energy 1990). Currently operating systems are described in paragraph 6.2.4 and 
Appendix K. . 

6.3 SOLID MATRIX ENVIRONMENTAL SAMPLES 

6.3.1 Surface Soil Sampling 

Surface soil samples are from soils that can be collected with manually operated, hand-held tools 

6.3.2 Sediment Sampling 

Sediments are materials that have been transported from their place of origin by fluid action and 
redeposited. Stream sediments are of the most interest at FEMP. Sediment sampling in Paddys 

stations are documented in PSPs. Procedures for collecting sediment samples are provided in 
Appendix K. 
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6.3.3 Subsurface Soil Sampling 

Subsurface soil samples have been collected as part of preliminary studies and for the RI/FS. 
Additional samples will probably be collected as part of long-term monitoring and for remedial 
desigdremedial action purposes. 

Methods are provided in Appendix K for collecting and screening subsurface soil samples for 
radioactive contamination. Instructions for determining which samples should be analyzed for 
radiological parameters are included. 

The methods describe the technique for screening subsurface soils for intermediate and high- 
energy gamma-ray emitters. The screening level is chosen for instrument grossaunt rates that 
exceed the background count rate by three standard deviations when the sample is counted in a 
low-background area. Screening may be performed with gamma-sensitive instrumentation 
capable of detecting the desired level of Contamination (e.g., a portable multi-channel analyzer 
with associated sodium iodide detector). Screening shall be performed with field instruments 
specified in PSPs. 

6*3*4 c:hv.heg Sampling 
................................... ........................... 

drums are commonly used to store RCRA, non-RCRA, and mixed wastes 
at the FEMP. Drum samples have been and,continue to be collected to determine whether 
material is RCRA-controlled waste. If it is RCh-controlled waste, additional sampling is 
completed to evaluate treatment/disposal options. 

sampling, representative drum selection criteria, analytical 
e testing (e.g., confidence levels), and 
are provided in Appendix K. 

6.3.4.1 RCRA Controlled Waste Determination. The following process is based on 
information supplied in the Waste Analysis Plan, which was prepared in accordance with 
requirements of Ohio Administrative Code (OAC) 3745 and 40 CFR 264, 268, and 270. 

The FEMP is operating under a proposed amended 
Ohio, and the Westinghouse Environmental Manag 

characterization of waste materials stored on site. 
. The parties to the Consent Decree have agreed to a sch 

RCRA characterizations are being completed according to the schedule agreed upon in the 
proposed amended Consent Decree. A quarterly report is submitted to OEPA that identifies all 
hazardous waste streams characterized under the Consent Decree. 

, 3  . 
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Information is collected to accomplish the following tasks. Acquiring this information may 
require sampling and analysis. 

Characterize hazardous and chemical properties of each waste stream and assign 
applicable hazardous-waste codes. 

0 Ensure proper handling and storage of waste. 

0 Evaluate pre-acceptance conditions for receipt of waste from on-site and off-site sources. 

Determine applicable land disposal restriction information for each hazardous waste 
Stream. 

The following four generic categories of waste constitute the majority of hazardous waste 
presently generated at FEMP. Examples of these categories are included. 

0 Closure and CERCLA-Controlled Wastes - Soil samples, drill cuttings, welk 
development water, water used for decontamination, sampling and decontamination 
equipment, contaminated soils and groundwater, contaminated facilities (e.g., demolition 
material, process equipment) 

0 Maintenance and Construction Wastes - Scrap metals, wires, wood, and other 
construction debris and rubble; excavated soils; waste hydraulic and lubricating oils; 
cleaning solvents; boiler residues: floor sweepings; used rubber parts and products; paints 
and painting equipment; and off-specification commercial products 

Underground Storage Tank Removals 

1MisceIlaneous Activities - Other wastes, disposable equipment, and personnel protective 
gear 

The procedure for identifying hazardous waste relies on process knowledge supplemented by 
analytical data and is described in the FEMP Waste Analysis Plan. The first step of the 
procedure is evaluation of the accuracy of process knowledge and whether it is sufficiently 
conclusive to make the waste determination. 

When process knowledge is deficient, either more information shall be requested or a request 
for waste stream sampling and analysis shall be processed as described in 
Appendix K. After completion of sampling and analysis, results shall be evaluated and RCRA 
waste codes assigned as warranted. 
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For each waste stream, a table shall be prepared that lists the waste stream name, physical state, 
hazardous waste codes, the basis for the hazard listing, waste source, land ban status, and FEMP 
material and source code. This table shall be submitted to OEPA quarterly to update the 
ongoing waste determination process taking place at FEMP under terms of the proposed 
amended Consent Decree. 

QUALITY ASSURANCE PROJECT PLAN 

6.3.4.2 Hazardous waste is stored at FEMP in containers such 
as 55-gallon steel and polyethylene drums and 85-gallon steel overpack drums. Containers may 
be constructed of carbon steel, stainless steel, polyethylene-lined carbon and stainless steel, and .. 

Containerized Waste. 

Prior to placing waste in a container, compatibility of material with the container is verified by 
comparing analytical data or process knowledge to compatibility information for the container. 
Samples may require analysis prior to selection of a container to determine compatibility. Most 
of the waste generated at FEMP is compatible with carbon steel or stainless steel containers. ' 

Containerized wastes are stored in designated hazardous-waste storage areas at FEMP. Two 
categories of waste characterization data are used to determine the appropriate storage area. 

Physical state and presence of free liquids 

Chemical constituency and Compatibility 

Presence or absence of li 
inspection of the waste. 

Chemical constituents within each waste container &e determined to ensure that wastes stored 
in a unit are compatible with each other and with the construction of the unit. To ensure that 
incompatible wastes are not stored together, a reactivity group code is assigned to each waste 
Stream. 

6.3.4.3 Because of the large number of drums at, FEMP, 
representative samples are taken from selected drums containing waste from a particular ............. ~m j- ............ 

stream. Drum sampling :e are described in Appendix K. The drums are then categon&d 
based on waste characteristics as follows. 

Waste Cateeo rimtion.. 
. ..........., ... ..:.:.::.:.:.. ..:.: 

0 Backlog Waste - RCRA-Controlled, non-RCRA-Controlled, and mixed waste that has 
been stored on-site for a long period of time. Selection of drums from a backlog lot is 
based on process knowledge, waste stream type, and random sampling techniques that 
ensure representative samples. 

000130 
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0 Newly Generated RCRA-Controlled Waste - Waste streams are currently being 
generated on-site that fall under RCRA jurisdiction. These streams are sampled at a 
frequency that ensures availability of accurate, current data for timely disposition of the 
waste. Sampling strategy depends on the rate of waste production and inherent s t r m  
variability. Drums are sampled before being transported to a warehouse to limit drum 
handling. 

NOTE 

Composite sampling of large waste streams may be specified to 
reduce analytical effort. 

0 Newly Generated Non-RCRA-Controlled Waste - Waste currently being generated on 
site that is not covered under requirements for RCRA waste streams and have little 
potential of becoming RCRA-covered waste are determined by internal record keeping 
based on process knowledge and analysis. These sampling requirements vary widely and 
are specified in PSPs. 

6.4 GASEOUS MATRIX SAMPLES 

Air sampling conducted at FEMP includes stack sampling for compliance with the Clean Air 
Act, radon sampling as part of the REMP, general area air sampling for radiological health and 
safety monitoring, and monitoring for specific organic and inorganic contaminants while 
conducting field activities. Data may be used for modeling contaminant transport, determining 
compliance with national emissions standards for hazardous air pollutants, determining exposure 
levels, and determining respiratory protection requirements. 

6.4.1 Clean Air Act Monitoring 

Stack sampling is done at FEMP to measure radionuclide emissions. Stacks with a potential for 
delivering a dose of 0.1 mrem effective-dose equivalent in one year to any individual, or as 
required by permit, shall be monitored and inspected at least weekly to meet requirements of the 
Clean Air Act, 40 CFR 61 and DOE 5400.5. Stack sampling methods are provided.in Appendix 
K. 

Analysis of FEMP boiler plant emissions'for sulfur dioxide, nitrogen oxides, (Le. SOX and 
NOx), carbon monoxide, and opacity 

and heat content of coal used in the boiler plant are measured on a regular basis. Nitrogen 
oxides are controlled through use of electrostatic precipitators. Emission factors are based on' 
the results of stack testing conducted in 1988. Opacity is monitored continuously with automatic 
equipment while the boilers are in operation (U.S. Department of Energy, 1991b). 
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6.4.2 Radon Sampling 

Federal regulations (40 CFR 61 and 192) impose limits on the emission of radon gas from a 
variety of sources either owned or operated by DOE. Measurement of radon flux density using 
a passive charcoal collector is often the method of choice for determining radon emissions from 
these sources (40 CFR 61, method 115). Method 1 15 also references an EPA document written 
by Hartley and Freeman that describes the large-arcs, activated-charcoal collector in detail and 
gives general field methods for its use. 

These methods provide instructions for collection of samples to determine long-term Rn-222 
concentrations in air under ambient outdoor conditions as described in Alter and Fleisher (1981), 
and Terradex Corporation. 

As radon and radon progeny decay, the resulting alpha particles produce radiationdamage tracks 
in thin plastic films exposed to air. The film detector is mounted inside the bottom of a plastic 
shield and a special filter is installed over the mouth of the cup to filter out radon daughters, 
dust, and dirt so that only radon gas enters the cup. Detectors are chemically treated after 
exposure to make tracks visible. The number of tracks in a specified area is directly 
proportional to the integrated alpha exposure from decay of radon to which the detector was 
exposed. The detection range is from 0.2 to 20,000 pCi/l per month for outdoor measurements. 

Other methods include collecting samples of-ambient air and soil gas. Two basic types of 
sampling,are used in radon measurements: gas bag samples and soil gas samples (radon flux). 
Gas bags provide integrated samples of ambient radon in air while soil gas accumulators provide 
samples of radon in emanated soil gas. Instantaneous air samples may be collected using an 
evacuated SC-6 scintillation cell. 

Sampling procedures are provided in Appendix K and are in accordance with DOE Order 
5480.1, 10 CFR 20, and U.S. EPA standard 40 CFR 192. The type of track-etch radon detector 
shall be selected for effectiveness and cost. 

6.4.3 General Area Air Samples 

Routine air sampling is performed to measure levels of airborne radioactive material in order 
to properly characterize areas in accordance with DOE Order 5480.11. These data are also used 
to establish a basis for determining respiratory protection requirements. Sampling is 
accomplished as specified in Appendix K procedures. 

Continuous air monitors are used to provide real-time air monitoring as required by DOE Order 
5480.11. There are several different types of continuous air monitors in use at FEMP and each 
must be operated in accordance with applicable documented procedures. These instruments are 
usually used as warning devices and do not normally produce useable data for the FEMP 
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CERCLA program. However, instruments equipped with strip charts may be used for tracking 
ambient airborne levels of radioactive contaminants. 
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6.4.4 Monitoring for Organic and Inorganic Contaminants in the Field 

Air is monitored to Screen for organic analysis in the field and to protect the health and safety 
of workers and surrounding populations from organic and inorganic contaminants. Requirement 
for this type of air monitoring are provided in Appendix K. 

6.4.5 DOLRequired Air Monitoring for Off-Site Exposure 

Air sampling at a selected site is done to . At 
a minimum, sampling results shall be adeq eling 
as described in the FEMP Environmental Protection Implemmation Plan (U.S. Department of 
Energy, 1991). When long-term inhalation exposures are inherent in an activity, an air sampling 
program of sufficient temporal Scale to encompass the range of meteorological and climatic 
co tentially affecting emissions is necessary. It must also be of sufficient spatial Scale 
to associated air concentrations at potential exposure points. Sample results shall be 
representative of the long-term exposure points. 

past and present releases di 
ing deposition. 
so pamculate air sampling is im 

to the environmental surveillance program at FEMP for monitoring compliance with dose limits. 
Performance requirements for the design of air monitoring systems are included in Appendix K. 

Selection of the type of air monitoring depends on emission sources to be investigated as well 
as exposure routes to be evaluated. For example, if dust inhalation is an exposure pathway of 
concern, the monitoring equipment shall be capable of collecting respirable dust samples. 

Site-specific meteorological conditions shall be obtained or recorded during the air sampling 
program with sufficient detail and quality assurance to substantiate air sampling results. 

These data can be used to determine sampling locations and frequencies. Meteorological 
characteristics are necessary input for air transport and flow modeling. Meteorologic monitoring 
shall be completed to assess potential off-site impacts of releases of airborne contamination. 
Assessments may be completed for actual or projected releases (including accidental). Necessary 
data will be obtained from on-site instrumentation whenever possible. Types of instruments 
considered for use include wind speed, wind direction, ambient and dewpoint temperature, 
precipitation, and barometric pressure measuring devices. Sensors and on-site measurement 
locations will be selected in accordance with the PSP and DQOs. 

. .  
1 . .  
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6.5 BIOLOGICAL SAMPLING 

Biological sampling is conducted at the FEMP to evaluate radiological parameters (e.g., 
uranium) in selected flora and fauna. WFS biological sampling has been completed, and Miami 
University has completed a biological and ecological sampling and analysis study. Documents 
available to the public provide a detailed discussion of biological activities completed during 
these studies. 

Ongoing biological sampling at the FEMP is conducted for milk, fish, produce, game, meat, and 
grass. Procedures and requirements for collecting samples of milk, fish, soil and grass, and 
farm and garden produce are provided in Appendix K, or shall be included in PSPs. Future 
biological studies may be implemented to assess the following conditions. 

0 Difference between biological parameters at a site relative to a control area 

Biological (flodfauna) contamination 

Quantify risks to human health from contamination in the food chain 

Quantify risks to ecological receptors 

Target analytes shall be identified based on on-site contaminants of concern that are studied to 
assess effects of site contamination on flora and fauna. A list of these analytes is compiled 
based on a review of groundwater, surface water, and air test data relative to Applicable or 
Relevant and Appropriate Requirements (ARARs) and ambient water quality criteria. ARARs 
for soil and sediment do not currently exist. An approach for assessing toxicity in these media 
shall be addressed in PSPs as applicable. Detailed methodology for comparison is presented in 
U.S. Environmental Protection Agency (1989e). 

A preliminary field survey Is conducted by qualified biologists or similarly qualified individuals 
prior to PSP development to collect preliminary data regarding flora and fauna in the study area. 
Information is obtained by mapping vegetation, animals observed, tracks, burrows, and aquatic 

pport survey findings. 

The FEMP and the surrounding area consists of terrestrial and aquatic habitats. Numerous field 
methods exist for sumeyhg, collecting and assessing effects of contamination on flora and fauna 
within these habitats. They vary widely depending upon the study purpose. For example, 
stressed vegetation can be assessed using color infrared aerial photography for a broad analysis 
or by physical collection and observation for a more localized scale. Consequently, specific 
methodologies shall be addressed in the PSP depending on the purpose. Procedures for sample 
processing and handling shall also be described in the PSP. 

.'.. . , C. , - -  
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Two types of testing are commonly used to evaluate effects of hazardous substances on flora and 
fauna: (1) bioassay (or toxicity tests) and (2) analytical laboratory chemical tests. Usually, 
bioassay tests consist of subjecting living organisms to site-specific chemical conditions (e.g., 
waste water) to compare before and after states. 

consist of analyzing plant or animal tissue for target analytes. 
Procedures for tissue analysis, for the most part, shall be adapted from current EPA procedures 
for examination of solid waste. Neither bioassay nor analytical laboratory chemical test methods 
for biological samples are approved by the EPA. Test methodologies shall be specified in PSPs. 

6.6 MISCELLANEOUS SAMPLES I 

A variety of media samples are collected at FEMP to characterize radionuclide, chemical, and 
metal contaminants to determine handling and disposal requirements. Samples collection 
processes are similar for ASLs A through E. Other sampling conducted for health and safety 
monitoring and personnel exposure calculations are covered in detail in health and safety plans 
and procedures and are not discussed in detail here. 

6.6.1 Sample Requests and Collection Requirements 

Sampling of miscellaneous media (soil, water, sediment, construction rubble, waste streams) is 
performed for various purposes including the following. 

0 Pre- or post-construction and demolition projects 

0 Characterization of on-site conditions 

Renovation projects 

0 Site emergency response activities 

0 Support of site regulatory programs 

Support of site remediation programs 

0 On-site routine environmental media sampling 

0 RCRA characterization of drummed wastes 

000435 
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Media samples shall be collected at sample point locations identified in PSPs. Each sample shall 
be placed in appropriate sample containers as identified in PSPs and labeled as specified in 
Section 7. Specific parameters for analysis shall be determined from process knowledge and 
regulatory guidance. 

6.6.2 _...: Deb& ..:. - ......._______. Sample and Collection Requirements 

Procedures for collecting solid debris samples from construction, renovation, and demolition 
(paint chip, wood, concrete, and dust) for radiological and chemical analyses are provided in 
Appendix K. 

6.6.3 Asbestos-Containing Building Materials 

Most FEMP buildings were constructed prior to 1970, when Asbestos-Containing Building 
Materials (ACBM) were commonly used in the construction industry. Asbestos was used for 
items such as pipe insulation, duct work, fire proofing, sound insulation, boiler insulation, 
interior cement board, vinyl tile, acoustical ceiling tile coverings, and outer building coverings.' 
Prior to remodeling, renovation, or demolition, samples of potential ACBM shall be collected 
for analysis and the results used to determine if 
be in accordance with 29 CFR , 4 0  CFR 
health and safety, disposal, and handling requirements. Analytical results are used to determine 
disposition of ACBM (remove or fix in place). 

6.6.4 Poly-Chlorinated-Biphenyl-Contaminated Materials 

Materials contaminated with Poly-Chlorinated Biphenyls (PCBs) are regulated under the Toxic 
Substances Control Act program at FEMP consistent with 40 CFR 761. The Act classes 
materials containing 50 parts per million of PCBs as contaminated. However, at FEMP, 
materials containing two ppm of PCBs are handled and stored as contaminated. FEMP- 
regulated, PCB-contaminated materials are separated into f i  groups as follows. 

0 Solid non-radiological 

Solid radiological 

0 Liquid radiological 

There is currently no identified solid nonradiological PCB-contaminated material at FEMP. 
Other groups of PCB-contaminated material are stored in RCRA warehouses until a disposal 
option is identified. 

. ' *  
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Sampling of potential PCB-contaminated materials is not currently planned. However, suspect 
materials could be identified during future demolition or decommissioning of facilities. Should 
sampling and analysis be necessary, a material evaluation process shall be defined in a PSP and 
implemented at that time. Handling of PCBs is consistent with the requirements of 29 CFR 
1926, 

6.6.5 Worker Protection and Area Classification 
. . . . . . . . . 

Paragraphs 6.6.5.1, 6.6.5.2, and 6.6.5.3 are for information only; 
Data gathered from th 

personnel monitoring. Samples are obtained in accordance with written procedures and access 
is controlled as appropriate. 

6.6.5.1 rem onal Radioloeical contamination Survey. Radiologicai contarnination surveys 
at FEMP are conducted to determine personnel protection requirements in accordance with DOE 
Order 5480.1 1. The regulatory driver or other reason for sampling and knowledge of types of 
radiation emitted by contaminants most likely to be encountered shall be considered wheq 
scoping radiological contaminant surveys. Material and equipment shall be capable of providing 
the type and quality of data required to fulfill DQOs. 

Personal radiological contamination surveys are generally self surveys. Instruments used and 
&e extent of the survey depend on monitoring location and type of contaminant most likely to 
be present. Personal radiological contamination surveys include frisking with hand-held 
instruments and monitoring with automated equipment. Data are recorded only when 
contamination is found or when personnel injury is involved. 

A frisking survey is used when contamination limits of interest are readily detected by available 
instruments. Depending on the situation, personnel are required to survey either their hands and 
feet or their whole body. These requirements are spelled out in applicable site procedures. 

Methods for use of automated contamination monitoring equipment are dependent on the type 
of instrument. Instructions for use are described in applicable procedures and taught in FEMP 
radiation worker training. This type of instrumentation is configured to automatically alarm at 
contamination exceeding administrative action levels. 

6.6.5.2 Radiation Survev Techniaug. Radiation surveys measure intensity and type of 
radiation field emitted from radioactive material. These surveys differ from radioactive 
contarnination surveys in that dose or exposure rates in the area of interest are measured rather 
than the amount of radioactive material present. This information is used to determine worker 
safety and shielding requirements, area classification, and radioactive shipment classification. 
Area radiation surveys are performed with portable instruments and stationary detectors. 
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Information required prior to performing radiation surveys is similar to that required for 
radiological contamination surveys including a regulatory or other reason for the survey and 
knowledge of contaminants most likely to be present. 

Stationary area radiation detectors are used to detect relatively high radiation fields and Serve 
to indicate possible criticality accidents. These instruments are maintained as specified by 
FEMP procedures and are not expected to generate data for the FEMP CERCLA program. 

The internal dosimetry program has been developed to comply with requirements of DOE Order 
5480.11. Results of internal dosimetry surveys are not expected to be used to support the 
records of decision. Basic requirements for these'programs are included for information 
purposes only. Additional details may be obtained upon request to the D0E-F.  

Any worker who has the potential of receiving an internal exposure of 100 mrem Annual 
Effective Dose Equivalent (AEDE) shall be monitored for internal contamination. Monitoring 
methods used to evaluate internal exposure are designed for each potential exposure condition 
and may include urine sampling, in vivo measurements, and/or fecal sampling. 

The EKMC is currently responsible for administering the internal dosimetry program. Detailed 
program procedures are documented in standard operating procedures. A brief description of 
these procedures follows. 

Routine Urinalysis - The routine urindysis program is the largest part of the internal 
dosimetry program and includes workers with a potential for receiving greater than 100 
mrem AEDE from exposure to compounds of uranium. Workers submi 
samples for analysis at the FEMP bioassay laboratory, which uses a flu 
technique. Assuming a worker is exposed to two percent enriched class W uranium, a 
detection limit for uranium mg/L allows assessment of doses less than 100 
mrem AEDE. In addition to samples, workers are required to submit baseline, 
incident, annual, and termination urine samples. 

In Vivo Monitoring - A routine in vivo monitoring program has been implemented for 
radiation workers. A worker who possesses a ThermoLuminescent Dosimeter (TLD) is 
scheduled for an annual in vivo examination designed to detect uranium or thorium 
deposited in the lungs. The detection limit for the lung exam is dependent upon the 
individual's anthropometric characteristics. For an average-sized person at the 95 
percent confidence interval for a 12Wsecond exam, the limit'is approximately 2.5 
nanocuries (nCi) for U-238, 0.18 nCi for U-235, and 1.0 nCi for Th-232. In addition 
to the annual exam, radiation workers undergo an in vivo exam when hired and upon 
termination. 

0 Special Internal Dosimetry Programs - Special monitoring programs are developed on 
a case-by-case basis and are included in project-specific plans and health and safety 
plans. Examples of special monitoring projects are the K-65 silos and the thorium 
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overpack. Available data from expected source term and potential for exposure to the 
workers involved in an operation are used to determine the frequency and extent of 
special sampling. When mixtures of radionuclides are present, the dose from all radio- 
nuclides in the mixture as well as daughter-product activity are considered. The required 
detection limit for a particular analysis is calculated based on these considerations. 

External dosimetry programs are in place to monitor environmental and external personnel 
radiation exposure. The external dosimetry program is currently run by the ERMC. Standard 
operating procedures for specific parts of the program are available upon request from DOE. 
TLDs are used to measure whole-body, extremity, and environmental exposures. Self-reading 
pocket dosimeters are used to monitor worker exposure on a real-time basis. Dosimetry results 
are used to calculate whole-body and individual organ exposures to beta and gamma radiation. 
These devices are used as follows. 

0 Thermoluminescent Dosimeters - TLDs may be used to monitor whole-body and 
environmental exposures. Extremity TLDs, such as ring badges, may be used to monitor 
exposure to the most exposed body part. TLD badges can be used to differentiati 
between the types and amounts of radiation to which they were exposed and also to 
determine whether the badge was exposed to a criticality event. Following are basic 
requirements for TLD use at FEMP. 

e Personnel entering a radiologically controlled area at FEMP shall wear a personal 
TLD. 

e Additional personal TLD use may be required by the Radiological Safety Group 
for purposes such as job-dose tracking. 

Extremity TLDs capable of detecting exposures greater than 30 mrem may be 
required by radiological safety when a dose to the extremities is a prime concern. 

e Whole body TLDs shall be capable of detecting exposures greater than five 
mrem. 

0 Self-Reading Pocket Dosimeters - These dosimeters continuously monitor exposures on 
a real-time basis. They are specified when work is conducted in areas where the 
possibility of acquiring a large dose in a short period of time exists. Pocket dosimeters 
shall be zeroed before each use and shall be capable of detecting doses to 10 percent 
of actual value. 

. 

6.6.5.3 Medical Services. The Medical Service Department provides services to plant 
personnel that include, but are not limited to, entry examinations, annual examinations, special 
assessments, emergency medical services, drug screening @RMC and Department of Energy), 
and medical surveillance. 
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The department is staffed by trained professionals and equipped to handle daily activities and 
critical medical emergencies. Except for drug screening, human specimens (blood, urine, fecal) 
are analyzed on-site. Rarely are human specimens sent to an off-site laboratory; but, if this is 
necessary, the specimens are packaged, marked, and shipped according to applicable laboratory 
and U.S. Postal Sen&$ requirements. 

As specified by the National Institute on Drug Abuse, drug screening specimens are obtained, 
handled, stored, and shipped to an approved laboratory in accordance with strict protocols for 
chain-of-custody procedure and patient privacy and confidentiality of medical records. The 
laboratory is responsible for specimen pick-up and disposal. 

Human specimens are handled, stored, transported, and disposed of in such a manner as to 
protect specimen integrity, medical care workers, and the general public and in accordance with 
Federal, State, and local laws. Standard operating procedures are maintained in the Medical 
Service Department to provide guidance to personnel on specimen handling. 

6.7 FIELD STORAGE AND SHIPMENT OF SAMPLES 

Samples collected in response to programs on-site shall be classified as either environmental or 
samples prior to shipment. Classification shall be by the 

identified in the PSP. In general, environmental samples 
following. 

drinking water 

0 natural waters 

0 sediment 

backgroundkontrol soils 

treated municipal and industrial waste water effluent 

0 biological specimens or samples not expected to be contaminated with high levels of 
hazardous materials 

Shipment of samples designated as environmental samples are not regulated by the U. S. 
Department of Transportation (DOT). However, these samples shall be transported-in a manner 
to preserve their integrity and, if there is any doubt as to the sample classification, it shall be 
considered a hazardous substance and shipped accordingly. 

4 ”  
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Materials or samples shipped by FEMP pasomel to a laboratory that must have the hazard class 
determined by laboratory testing and analysis shall be assigned a tentative shipping name, hazard 
class, and identification number. The materials or samples shall be packaged and labeled based 
on the FEMP tentative determination of hazard class. The class shall be based on process 
knowledge of the material and previously acquired information on related materials or samples. 
It may require classification of samples as hazardous until validated documentation is received 
verifying that the material is not hazardous. 

DOT has regulatory responsibility for the security of hazardous materials transported off site by 
any means. Regulations for packaging, marking, labeling, and shipping of hazardous substances 
are issued by DOT and described in 49 CFR 171 through' 177. 

Radioactive materials samples are, by definition, hazardous and are subject to specific stringent 
regulations governing their transportation. Radioactive material transportation is regulated by 
DOT under the Transportation Safety Act of 1974. 

Samples collected from process waste water streams, drums, bulk-storage tanks, soil, sediment, 
or water samples from areas suspected of being highly contaminated may require a hazardous- 
material classification for shipment. 

The Nuclear Regulatory Commission is responsible for governing transportation of radioactive 
source material. Specifically included in Nuclear Regulatory Commission responsibilities is 
approval of certain types of packages (type B and fissile). DOE orders require shipment in 
compliance with applicable DOT and Nuclear Regulatory Commission rules or provision for 
equivalent public safety. Custody requirements are discussed in Section 7. 

6.7.1 Field Storage / 

In the field, samples shall be kept cool and away from direct sunlight. As won as samples 
requiring refrigeration are collected, filtered as necessary, and preserved, they shall be stored 
in chests packed with artificial icing material to maintain a temperature range of two to six 
degrees Centigrade . Care should be exercised to avoid breakage 
of glass containers because of rapid, extreme temperature changes. Field personnel shall be 
responsible for ensuring that sample container lids are secure before storing them in the ice 
chest. 

Samples shall be shipped promptly to the laboratory in accordance .with chain-of-custody 
requirements in Section 7 so that holding times are not exceeded. Samples shipped off site shall 
be shipped to ensure laboratory receipt within 24 hours of shipment time. Sample containers 
and shipping containers shall be custody-sealed as specified in Section 7. 

.. . ' 
.., . .. 
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6.7.2 Sample Container Preparation 

Sample bottles may be purchased pre-cleaned in accordance with EPA SW-846 (1986) 
specifications with appropriate supplier documentation. Vials for volatile organic compound 
sample analysis shall be purchased pre-cleaned. 

Glass containers for other organic analyses may be purchased pre-cleaned or washed in a 
controlled environment with a nonphosphate detergent, rinsed with tap water, rinsed with 
methanol, rinsed with de-ionized water, and allowed to air dry as described in Appendix K. 

Plastic containers for metals analyses shall be washed with a 
nonphosphate detergent, rinsed with tap water and de-ionized water, and then rinsed with dilute 
nitric acid. Plastic containers for other general chemistry and radiological procedures shall be 
washed with a nonphosphate detergent and rinsed with tap water and de-ionized water. 
Contamer blanks shall be run on containers as specified in Section 4. 

If requested, sample bottles may be prepared in the sample coordination area with premeasured 
amounts of appropriate chemical preservatives and shipped to the field. 

6.7.3 Sample Preservation 

Methods of preservation are relatively limited-and intended to (1) retard biological action, (2) 
retard hydrolysis of chemical compounds and complexes, (3) reduce volatility of constituents, 
and (4) reduce absorption effects. Preservation methods are generally limited to pH control, 
chemical addition, refrigeration, and freezing. Some samples collected to support treatability 
analyses may require special on-site storage conditions (e.g., non-freezing, special refrigeration). 

Therequired preservatives for various constituents are given in Table 6-1 (Appendix A). These 
choices are based on the accompanying references and on information supplied by various 
quality assurance coordinators. As more data become available, required sample preservation 
and holding times will be adjusted to reflect the new information. 

6.7.4 Sample Classification 

6.7.4.1 RCRA and CERCLA Initial Samoling Proeram~. RCRA and CERCLA 
p r o g b s  that require initial sampling of unknown substances specify that samples be shipped 
in accordance with hazardous materials regulations if process knowledge suggests presence of 
a substance classified as hazardous. /, 

If process knowledge does not indicate presence of a hazardous substance or if initial tests are 
for spectrum testing for hazard identification, the samples may be shipped as environmental 
samples. 
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6.7.4.2 Routine SamDling. For routine sampling programs, a comparison of past test results 
are made to the requirements of 49 CFR (1991) to establish the sample classification as 
environmental or hazardous for shipping purposes. 

Detailed requirements for handling, packaging, labeling, and transportation of samples are 
provided in Appendix K. 

6.7.5 Environmental Samples 

Samples collected and designated as environmental samples in the PSP shall be shipped to 
maintain sample integrity and chain-of-custody requirements. However, if a hazardous material 
preservative is added to a sample, the amount of preservative shall not exceed the limit specified 
in Appendix K. 

When samples are dispatched to the laboratory for analysis, separate chain-of-custody and 
request-for-analysis records shall accompany each set of samples. Procedures for processing 
sample sets for shipment are provided in Appendix K. 

6.7.6 Hazardous Substance Samples 

6.7.6.1 Known. Suswcted. or Routine Hazardous Substance SamDlq. If a sample contains 
a known or a suspected substance listed in the Hazardous Materials Table in 49 CFR 172 (1991) 
or meets the definition of a hazardous substance but not the exceptions for small quantities 
criteria, the sample shall be handled, packaged, marked and labeled, and shipped as specified 
for that material. A hazardous substance, for shipping purposes, is a material, including its 
mixtures and solutions, that meets the following criteria. 

0 Listed in appendix to 49 CFR 172 (1991) 

0 Exhibits hazardous characteristics (e.g., flash point) 

0 In a quantity in one package that equals or exceeds the reportable quantity listed in 
appendix to 49 CFR 172 (1991) 

This definition does not apply to petroleum products that are lubricants or fuels. 

6.7.6.2 ceptions-for-Small-Ouantities Criteria. This substance category includes 
flammable liquids; flammable solids; oxidizers; organic peroxides; corrosive materials; poison 
B and other regulated materials A, B, and C; and radioactive materials that are normally 
classified as hazardous. However, if hazardous materials are present in known or suspected 
quantities that are less than the following limits, a hazardous classification is not required and 
they are not subject to the requirements of 49 CFR 173 (1991). However the substance-specific 
guidelines of 49 CFR 173 (1991) do apply. Maximum limits for inner receptacle quantities to 
meet criteria for exceptions for small quantities are as f o 1 1 o w $ ? ~ o ~ ~ 3  
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0 Thirty milliliters for liquids other th& poisons 

Thirty grams for solids other than poisons 

One gram for materials classed poison B or subject to poison-inhalation-hazard criteria 
for shipping documents as described in 49 CFR 172 (1991) 

0 Activity level less than that specified in 49 CFR 173 (1991) as appropriate for packages 
containing radioactive material 

6.7.6.3 ExemDtions for Treatabilitv Studiq. If an off-site treatability study is planned, the 
Federal Treatability Study Sample Exception Rule (40 CFR 261) shall be used to collect, store, 
and transport samples to an off-site laboratory or testing facility provided that the following 
conditions exist. 

The generator or sample collector uses no more than lo00 kg of any nonacute hazardous 
waste; 1 kg of acute hazardous waste; or 250 kg of soils, water, or debris contaminated 
with acute hazardous waste per waste stream per treatment process. However, if 
additional samples are required, the regional administrator or state director may, on a 
case-by-case basis, grant requests for waste stream limits up to an additional 500 kg of 
nonacute hazardous waste; 1 kg of acute hazardous waste; and 250 kg of soils, water, 
or debris contaminated with acute hazardous waste. 

The quantity of each sample shipment does.not exceed these quantity limitations. 

0 The sample is packaged so that it will not leak, spill, or vaporize from its packaging 
during shipment, and the transportation of each sample shipment complies with 
regulations for shipping hazardous material as specified in Appendix K. 

The sample is shipped to a laboratory or testing facility that is exempt under 40 CFR 261 
or that has an appropriate RCRA permit or interim status. 

The generator or sample collector maintains copies of shipping documents, the contract 
with the facility conducting the treatability study, and records showing compliance with 
shipping limits for three y e a n  after completion of the study. 

The data generator provides all the documentation in its biennial report. 

The Federal Treatability Study Sample Exemption Rule is only applicable in states that do not 
have final authorization (Le., EPA authorization to manage Superfund sites) or in authorized 
states that have revised their program to adopt the equivalent regulations under state law. Thus, 
the states through which >these materials pass and the location of the off-site treatability 
laboratory or testing-facility need to be evaluated relative to the regulations prior to 
selection/implementation of the study (U.S. Environmental Protection Agency, 19894). 

000144 
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6.7.7 Packing and Transporting Hazardous Waste Samples 

Procedures for handling, packaging, labeling, and shipping hazardous substance samples are 
provided in Appendix K. 

6.7.8 Radioactive Samples 

6.7.8.1 Screen inP SamDles for Total Radioactivitv. Laboratories receiving radioactive 
samples shall be licensed to handle them. Licensing requirements may be based on the total 
mass or activity of specific radioactive isotopes or on activity by type of radiation. 

Samples suspected of containing radioactive materials shall be screened prior to acceptance for 
analysis at an off-site laboratory. Samples that contain radioactivity that exceeds the limits of 
a laboratory license shall not be accepted. Screening may be conducted at the off-site laboratory 
if the laboratory license covers the sample, or it may be conducted at the FEMP analytical 
laboratory prior to shipment using the method for radiometric screening to determine total 
radioactivity in various matrices (Appendix K). 

:five wnples, for which special 
packaging and shipping restrictions are mandated. 

Regulations limit the total radioactivity (Le., speciiic activity times the weight of the package) 
contained within a package of radioactive material. With respect to DOT type A packages, limits 
are expressed as two quantities: A l ,  which refers to the maximum permissible activity for 
radionuclides in special form, and A2, which refers to normal form radioactive materials. The 
samples from FEMP fall into the A2 category so the A2 value sets activity limits for sample 
packages. In cases where contaminated material shipments are designated “Low Specific 
Activity” (LSA) or “limited quantity,” some fraction of the A2 value will normally apply. 

provides A1 and A2 values cited in 49 CFR 173 (1991) for 
radionuclides of the uranium decay series. Values for radionuclides not listed in the regulations 
(e.g., lead-214, bismuth-214, polonium-214) have been assigned in accordance with specifi- 
cations in 49 CFR 173 (1991). 

6.7.9 Low-Specific- Activity Materials 

LSA materials include the following. 

0 uranium and thorium ores 

physical and chemical concentrates of these ores (e.g., yellow cake) 

. .  . * *  470Qd4s 
* ,  1 

A, ,I 



Section 6 
E R N A L D  ENVIRONMENTAL MANAGEMENT PROJECT 
6 QUALITY ASSURANCE PROJECT PLAN 6 

Revision 0.2 
4 May 1994 

Page 27 of 32 

unirradiated natural or depleted uranium or thorium 

nonradioactive material externally contaminated with radioactivity that is not readily 
dispersible 

material in which radioactivity is essentially uniformly distributed and does not exceed 
certain prescribed concentration limits. 

Limits for radionuclides of the uranium decay series beginning with thorium-230 are provided 
in . Generally, these concentrations will not be exceeded in FEMP 
samples. 

Details for shipping LSA materials are described in 49 CFR 173 (1991). The chief advantage 
of shipping under the LSA category is that shipments are consigned as "Exclusive Use"; that is, 
under the supervision or direction of a single consignor from point of origin to final destination 
(49 CFR 173, 1991). When packaged shipments of LSA materials are consigned as "Exclusive 
Use," the shipment is exempt from specification packaging, labeling, and marking.' 
Requirements for these shipments are provided in Appendix K. 

6.7.10 Limited Quantities of Radioactive Material 

Limited quantity shipments of radioactive material shall meet requirements specified in 49 CFR 
173 (1991). If activity per package does not exceed lo3  of the A2 quantity of the radionuclide, 
it  shall be exempt from specification packaging and from the associated shipping paper, marking, 
and labeling requirements. Requirements that apply are listed in Appendix K. 

6.7.11 General Requirements for Packaging Radioactive Materials 

The type of packaging for a radioactive material shipment depends upon general and ipecific 
requirements for the shipping category (type A or type B) in 49 CFR 173 (1991). Unless 
otherwise specified, shipments of radioactive materials shall comply with requirements listed in 
Appendix K for types A and B packages. 

6.7.12 Marking and Labeling Radioactive Samples 

Requirements for marking and labelling packages containing radioactive material are provided 
in Appendix K. General requirements for shipping documentation and radioactive requirements 
for shipping papers are specified in 49 CFR 172 (1991) and listed in Appendix K. 

6.7.13 Radiation and Contamination Control 

Measurements of radiation level (dose rate) and of nonfixed (removable) radioactive 
contamination shall be conducted on radioactive-material shipments to control exposure to 

, .  
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radioactivity. The radiation level is the radiation-dose-equivalent rate expressed in millirem per 
hour as specified in 49 CFR 173 (1991). Permissible radiation levels are provided in Appendix 
K for the shipping categories of limited quantity packages, LSA packages, and other packages. 

Maximum permissible limits for removable radioactive contamination allowed on a package are 
specified in 49 CFR 173 (1991) and are summarized in Appendix K. 

6.7.14 Transportation of Samples on Public Highways 

FEMP contractors and subcontractors that transport samples classified as a hazardous substance 
over public highways shall comply with applicable Federal and state of Ohio regulations 
pertaining to transportation of hazardous materials. The only exception to this requirement is 
when a shipment of radioactive materials is made under DOE auspices and is escorted by 
personnel specially designated by or under the authority of DOE for the purpose of national 
security. The shipment then is exempt from the regulations in 49 CFR 170 through 189 (1991). 

6.8 DECONTAMINATION PROCEDURES 

Equipment shall be decontaminated for the following reasons. 

0 prevent transfer of contaminants from equipment to sampled media 

limit cross-contamination between sampling points 

protect worker health and safety 

Decontamination procedures in Appendix K are designed to maintain the integrity of collected 
samples and minimize generation of hazardous waste and excessive volumes of waste solutions. 
Use of improperly decontaminated equipment is prohibited. Non-dedicated sampling equipment 
shall be cleaned between each use and each sampling point except as described in Appendix K. 
Dedicated equipment shall be cleaned as necessary. 

Cleaning requirements shall be followed by field personnel unless variations have prior approval 
of the FEMP project manager and Quality Assurance (QA) organkitha. The reason for the 
variation, its nature, and the subsequent procedure shall be described in detail in the daily field 
log and recorded on sampling logs of samples affected. 

Equipment shall be decontaminated at a central decontamination area where a water source and 
a means of containing decontamination solutions is available. If decontamination must be 
conducted in the field, the circumstances dictating this action shall be documented as specified 
in Appendix K. 

000147 
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Section 7 

SAMPLE CUSTODY 

Sample custody procedures and documentation at FEMP are conducted in accordance with 
guidelines in the €PA Region V Model Superfund Quality Assurance Project Plan (U.S. 
Environmental Protection Agency, 1991), which are derived from EPA sample custody 
protocols described in NEIC Policies and Pmcedures, EPA-330/9-78-00 1 -R (revised 
May 1986). Custody requirements are addressed in three parts: (1) sample custody and 
handling in the field, (2) custody during laboratory receipt and analysis, and (3) evidence 
files. The sample custody flowchart is shown in Figure 7-1 of Appendix A.' 

is A 

0 

? 

sample or evidence file is considered in the custody of a person if any one of the following 
true. 

The person has  physical possession of the sample or file. 

The sample or file is in view of the person after being in possession. 

The sample or file is placed in a secure location by the custody holder. 

The sample or file is in a designated secure area. 

Environmental samples at Analytical Support Levels (ASL) B (sub-level l), C, and D require 
complete custody documentation. ASLs B (sub-level 2) and E samples shipped to off-site 
facilities or that have custody transferred on site also require complete custody 
documentation. 
transfers require completion of field and laboratory documentation as appropriate. 

ASLs B (sub-level 2) and E analyses performed at FEMP without custody 

Compliance with sample packaging and shipment requirements in Section 6 and the custody 
requirements in this section will provide adequate documentation of sample custody from the 
time of sample collection to final disposition. 

The ERMC accepts full responsibility for ensuring that all off-site laboratories' chain of 
custody (COC) procedures will be contained in written Quality Assurance Plans or SOPS, 
and that these COC procedures are fully consistent with the field COC procedures defined 
within. 

7.1 FIELD PROCEDURES 

The FEMP project manager is responsible for implementation of sample custody procedures. 
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tion is responsible for verifying 
. . . . . . . that sample custody procedures and 

followed. 

The field team leader or designee is responsible for the care and custody of the samples 
collected until they are transferred to a transporter or an analyticai or processing facility. 
The actual sample collector must sign the chain of custody, and any transfer of the sample 
within the sampling team will be documented on the chain of custody. Any transfer of 
sample custody from the original samplers in the field must be documented by double 
transfer signature on the Sitewide Analysis RequestKustody Record (SAWCR). The 
timeframe between sample collection and the arrival at at the sample processing facility shall 
be minimized to ensure that all holding times can be achieved by the lab. All samples 
requiring refrigeration will immediately be placed in coolers that already have ice or other 
cooling agents added. The field procedures shall be conducted as follows: 

1. The SAWCR (Form 7-1, Appendix B) shall be generated either prior to or at the 
point of sample generation for transferring custody on site. If samples are shipped to 
an off-site laboratory by a commercial carrier, an Off-site Custody Transfer Record 
(OCTR) form shall be used to transfer custody. Samples to be shipped off site shall 
be packaged in accordance with all applicable DOT regulations. 

' 

2. P v  duplicate sample labels containing sampling information for each individual 
sample as specified in section 7.1.3. Sample labels may be printed from a computer 
or handwritten using black waterproof ink. One label shall be permanently affixed to 
the sample bottle, while the second label shall be temporarily affixed to the same 
sample bottle. 

3. Collect only the number of samples needed to represent the media being sampled. As 
much as possible, determine the quantity and types of samples and sample locations 
prior to the actual field work. The number- of persons having sample custody shall be 
minimized. 

4. Record the information concerning the sample collection in a field log as specified in 
section 7.1.2. Record the date and time of collection on the SAWCR once a sample 
has been collected. All samplers involved in the sample collection shall sign the 
SAWCR. 

5.  Seal the sample immediately upon sample collection using custody tape around the lid 
of the jar/bottle in such a manner that when the jar is opened, the tape would be 
destroyed. The sampler will initial and date the custody tape prior to sealing the 
sample jar. Figure 7-2 (Appendix A) is an example of sample custody tape. 

000849 
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uire refrigeration, the samples are placed immediately 
in a cooler which is to be kept under the rules of custody. 

Deliver the samples directly to an analytical or processing facility, a transporter, or 
lock the samples in a secure area for the night when the sample collection has  been 
completed for the day. For field personnel shipping samples directly to an offsite 
laboratory, see section 7.1.5. If the samples are not transferred immediately, then the 
SAWCR shall contain the name of the storage area (room number) and state how 
custody was maintained (locked room or sealed cooler). 

If analysis is completed in the field, the rules of custody shall apply (e.g., the sample 
always in possession of sampler or under lock and key). 

The FEMP project manager or designee shall review activities to determine whether 
proper custody procedures were followed during field work and to decide if additional 
samples are required. 

Sample Tracking and Control Documentation 

The 
following sample custody records shall be maintained. 

0 bound field log book with sequentially numbered pages or sequentially printed and 
numbered daily field activity log forms . 

sample identification and labeling 

0 three-part SAWCR 

The first two items shall be completed for all samples regardless of ASL. The SAWCR is 
required for samples shipped off site or for samples analyzed on site by a party other than 
the sample collector (Le., a custody transfer occurs). 

7.1.2 Daily Logs 

Data collection activities shall be recorded in a bound field log or on daily field log forms 
(Form 5-1, Appendix B). Entries shall describe activities sufficiently for the sampling team 
to re-construct a particular situation without reliance on memory. 

Field logs shall be bound field 
preferably with water-resistant 

survey books or notebooks with sequentially numbered pages, 
paper (standard engineering field book). Logs shall be 

I , *. : ' .) .. J 
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assigned to field personnel. They shall be stored in a secure area when not in use. Each log 
shall be identified by a project-specific control number. 

Us& of daily log forms was approved by the €PA for the Remedial Investigation/Feasibility 
Study program (U.S. Department of Energy, 1988). Similar forms are used by other 
programs at the FEMP. Each form shall be sequentially printed and numbered and logged 
into the data management system. Requirements for daily log entries at the FEMP are 
provided in Section 5. 

7.1.3 Sample Identification and Labeling 

Samples shall be marked for identification from the time of collection and packaging through 
final disposition through the use of sample labels. Duplicate labels shall be printed or 
handwritten in black waterproof ink and attached to the sample jaribottle. The sample label 
shall include the following information: 

0 sample ID 

datesampled 

0 time sampled 

0 material name 

0 sample type 

0 preservatives 

e container type 

0 collectors initials 

comments(CMT) 

Chain of Custody Number (COC #) 

The duplicate sample label shall be attached to the original sample label by a perforation. 
The backing shall also be perforated at the point of the duplicate label. When the original 

. .  ' f.. ., 1 * -  : .  
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label is attached to the sample bottle, the backing shall be left attached to the duplicate label 
which will stay attached to the original label. 

Form 7-2 (Appendix B) is an example of sampie labels. Label A is automatically generated 
by the Laboratory Information Management System (LIMS) for known samples to be taken. 
Label B is for samples which does not have labels already preprinted for them. An 
established sample numbering system will be automatically generated for each sample (Label 
A) using a ten-digit number that would be assigned to each sample in consecutive order. The 
generated number will appear on the sample label as the SAMPLE ID and in a b a d e  
format for the known sample ID. An example of this numbering system would be 
lOOOOOOlO1: the one hundred and first sample container logged into the LIMS system. 

7.1.4 Request for Analysis 

Analysis requests shall be prepared to specify the testing or analyses program required for 
collected samples using Form 7-1 (Appendix B). Analysis requests shall be confirmed prior 

llection and coordinated by the FEMP 
. The analysis request shall be hand-carried or telefaxed to a FEMP-approved 

be interpreted as a lack of capacity, and other arrangements shall be made for sample 
analysis. Other properly documented communications with subcontractor laboratory 
personnel may substitute for this procedure if defined in the PSP. 

If the laboratory initially contacted cannot perform the analysis, an alternate FEMP-audited 
and approved subcontractor laboratory shall be chosen by the FEMP project contact. The 
analysis request process shall be repeated. This process eliminates capacity problems and 
excessive sample turn-around times. Record the following information from the analysis 
request process for the project file. 

0 project name and number 

number of samples 

. date samples shipped 

e required report date and turnaround times for testing or analysis 

0 

0 sample identification numbers 

contact (with telephone number) for receipt of analyticai report and invoices 

o0?152 
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sample media 

0 sample volume collected and preservatives used 

types of analyses required 

Information on the SAWCR shall be consistent with that on the sample labels. When a 
discrepancy exists, the laboratory project manager or representative shall notify the FEMP 
project contact immediately. The written discrepancy resolution shall be transmitted from the 
FEMP project contact to the laboratory within one working day of notification by the 
laboratory. 

7.1.5 Shipment of Samples to Off-Site Laboratory 

Samples collected at FEMP within the scope of this SCO shall be accommnied bv the 

The SAWCR shall follow the samples from sample collection to sample disposal. If the 
samples are delivered to a processing facility for shipment to an off-site laboratory, an 
OCTR shall accompany the sample shipment in place of the SAWCR. The timeframe 
between arrival of samples and delivery to the analytical laboratories shall be minimized to 
ensure that all holding times can be acheived by the laboratory. 

The shipment of samples to off-site laboratories sh i l  be done as follows: 

1. The processing laboratory shall verify that the sample seals are intact and 
chec le identification on 
When discrepancies exist, 

FEMP project c 
resolution is received from 

g containers against that listed on the SAWCR. 
and sign and date the notation. 

iately and store the sample(s) until a 

2. The on-Site processing laboratory shall initiate and sign the OCTR at time of sample 
shipment and file a copy of the OCTR with the original SAWCR. The duplicate 
labels are not removed from the sample bottles until the samples are received in the 
laboratory. 

3. Maintain sample preservation (refrigeration) from receipt of samples until sample 
shipment. It i5the responsibility of the processing laboratory to ship samples in a 
manner as to maintain sample preservation requirements during shipment. , 

4. Package the samples properly for off-site shipment as specified in Section 6 and 
dispatched to the laboratory for analysis. A signed OCTR shall be enclosed in a 
watertight container (e.g., a zipper lock plastic bag) and shall accompany each 
shipment. The bill of lading (waybill) number shall be noted on the en 

. % applicable) before sealing in the container. i 
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5 .  Secure shipping containers with custody tape and FEMP custody seals (Figure 7-2 and 
Figure 7-3 in Appendix A) andlor lock if appropriate, SO that access to the container 
can be gained only by breaking a seal. The custody seal number shall be documented 
on the OCTR. If the shipping container is secured with custody tape, the packager 
shall initial and date the custody tape prior to placement on the shipping container. 

6. If samples are sent by common canier, a'bill of lading (waybill) shall be used. 
Receipts for bills of lading shall be retained as part of permanent custody 
documentation. 

7. Commercial carriers are not required to sign the custody form as long as forms are 
sealed inside the sample container and the custody seals remain intact. 

7.2 ANALYTICAL LABORATORY 

7.2.1 Laboratory Sample Receipt 

NOTE 

7.2.1.1 SarnDle Examinat ion. 

1. Examine the shipping container custody seals for breakage . . . . . . . and . tampering, if 
applicable. Record condition of custody seals on the . . . . . . . . . . 

2. Measure temperature of shipping containers holding samples that require refrigeration 
with a calibrated, standard laboratory thermometer and record temperature on the 

. If the temperature is outside the range of 2 to 6 degrees 
Centigrade, document this information on a laboratory non-conformance form and 
notify the FEMP project contact. Store samples until directions for disposition are 

000154 . I' . . .received. 
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3. Examine custody seals on samples for breakage and tampering. Record condition of 
custody seals on the SAWCR or OCTR. Check sample identification on sample 
container against that listed on the SAWCR or OCTR. 

4. When applicable, verify the bill of lading (waybill) number against that on the OCTR. 
If the waybill number is not written on the OCTR, verify with the FEMP project 
contact that the number on the waybill is identical to that recorded in the project files. 

5 .  Sign and date the OCTR and attach waybill to it (when applicable). Remove the 
temporary duplicate sample label from the sample bottle and affix it permanently to 
the back of the top copy of the SAWCR or OCTR. This is to verify the identification 
of the samples that were sent for analysis. Off-site laboratories return the signed top 
copy of the OCTR to the FEMP project contact. On-site laboratories distribute the 
bottom copy directly to the samplers (green) at time of delivery and the middle copy 
directly to the FEMP project contact (yellow). 

Assign a unique laboratory tracking number to each sample and affix a label with the 
number onto each sample container if the FEMP sample number is not used for 
internal laboratory tracking purposes. Numbers shall be assigned sequentially as 
samples are coded in. Log sample receipt information, including holding times, test 
assignments, and anticipated reporting date into laboratory information management 
system. If sample holding time has  been exceeded or cannot be met, notify FEMP 
project contact and complete a laboratory nonconformance form. Enter samples in 
laboratory tracking system with the following information. 

6.  

0 Project identification number 

Sample numbers - 

0 Types of samples 

0 Date received in the laboratory 

7 .  Store samples as required in laboratory facility. Custody rules shall be followed 
throughout the life of the sample in the laboratory. 

8. Each laboratory must follow its established system for assuring that sample custody is 
documented for all movements of both the sample and its extractddigestates. Each 
laboratory shall have an approved, controlled SOP that gives stepwise intralaboratory 
custody procedures complete with copies of documentation to be used. This SOP 
shall be approved by the FEMP project contact before use. Any changes to the SOP 
shall also be approved by the FEMP project contact before installing. Transfers that 
shall be documented include the following. 

from sample receiving to sample preparation sip00155 
' ?  - *-return of original sample to sample receiving 

0 from samde extraction to riiowtinn 
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from digestion to analysis 
6 from analysis to storage of both original sample and extract 

from sample storage to disposal 

9. All documentation of sample custody within the laboratory shall become a permanent 
part of the laboratory project files. 

10. The bottom copy the of OCTR shall be signed and dated and accompany the samples 
when samples are shipped back to the FEMP by the offsite laboratory after approval 
by the FEMP project contact. Upon receipt at the FEMP, the contents of the 
shipment shall be checked against the accompanying OCTR. If any discrepancies 
exist, they shall be noted on the OCTR and the FEMP project contact notified 
immediately. 

11. The original (white) copy of the SAWCR or OCTR is to be held in the laboratory 
project files until either the samples are disposed or returned to the FEMP customer. 
At that time, the original copy of the SAWCR or OCTR is to be placed in the FEMP ' 
project fifes. 

13 
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7.2.2 Assignment of Processing Priorities 

The laboratory manager is responsible for assigning priorities to samples to ensure that 
holding times will not be exceeded during the time needed to process the samples through the 
laboratory work stream. 

7.2.3 Sample Holding and Disposal 

It is essential to track the final disposition. of each sample because of potential liabilities 
incurred through improper disposal of samples. Therefore, the SANCR for the sample shall 
be completed with the final disposition of the sampIe. Analysis will confirm if the sample 
contains non-hazardous or hazardous waste or non-radioactive or radioactive material as 
defined by the DOT, . . . . . . . . . . . Non-hazardous and non- 
radioactive samples shall be disposed of in accordance with standard laboratory practices or 
returned to FEMP as 

000HS8 
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specified by the FEMP project contact. 

The disposition of hazardous and radioactive samples shall be determined on a laboratory 
specific basis. The majority of these samples will be returned to FEMP prior to 
determination of final disposition. 

When environmental samples are held for re-analysis, proper environmental control and 
holding times shall be observed. When re-analysis is not anticipated, but samples must be 
held for a specific time, environmental conditions for storage will not be observed. 

When hazardous waste samples are held for re-analysis, they shall be stored according to 
their hazard classification under the Resource Conservation and Recpvery Act, defined 
environmental conditions, and holding times. 

When radiological samples are held for re-analysis or for a specific time, they will be stored 
. . . .  

individual laboratory licensing requirements 

When mixed waste samples are held for re-analysis or for a specific time, they shall be 
their hazard classification under 9 and 

Special arrangements may be necessary for samples maintained longer than six months. 

tegulatioas*: 
. ..... ....,.. ......,....... :.: .:... :...:...:.:C:...:.,:. 

FEMP personnel shall maintain a sample disposal log defining methods for disposal of 
FEMP-generated samples. Contract laboratories shall provide information identifying sample 
disposal methods to FEMP. Following are examples of sample disposition. 

< 'Ir c. -. ;consumed 4 .. -' in analysis 

0 returned to FEMP 
000159 
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0 stored 

non-hazardoushon-radioactiveiy-contaminated samples disposed of in accordance with 
standard laboratory disposal practices 

Disposal methods of samples analyzed at FEMP shall be documented on the SAWCR. 

er 
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Section 8 

CALIBRATION PROCEDURES AND FREQUENCY 

Measuring and test equipment used in the field and the laboratory shall be controlled by 
formdly prescribed calibration requirements. Equipment shall be of the type, range, 
accuracy, and precision necessary to provide data compatible with the Analytical Support 
Level (ASL) (Section 2) specified in applicable Data Quality Objectives (DQOs) (Appendix 
C) or Project-Specific Plans (PSPs). Calibration of measuring and test equipment shall be 
performed using documented and approved procedures. When available, accepted procedures 
published by the American Society for Testing and Materials, the EPA, the National Institute 
of Standards and Technology, or manufacturer equipment manuals shall be used. 
from these procedures shall be justified and documented in PSPs. 

Variance 

8.1 RESPONSIBILITIES 

Responsibility for calibration requirements and documentation is as follows. 

8.1.1 Analytical Laboratory Equipment and Instrumentation 

Responsibility for ensuring that calibration requirements are met rests with the laboratory 
manager, whether on-site or a subcontractor. 

Individual laboratory analysts responsible for performing analytical procedures shall maintain 
required calibration logs. 

8.1.2 Field Equipment and Instrumentation 

The assigned FEMP project manager or designee shall be responsible for ensuring that field 
equipment and instrumentation calibration requirements are met as specified in Appendix G, 
Appendix I or the applicable PSP. 

Field users of calibrated instruments are responsible for inspecting calibration status before 
using the equipment and documenting the inspection in the calibration log. 

8.2 CALIBRATION PROCEDURES 

Calibration procedures for measurement and test equipment used in the field shall be 
specified in Appendix I or the applicable PSP. Equipment used in analytical laboratories 
shall be specified in the applicable PSP or the method in Appendix G. After identifying the 
appropriate procedure for calibrating the subject instrument, the source of t hgOO162 
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procedure shall be recorded and implementation shall be documented in the instrument- 
specific calibration log. 

When available, accepted procedures published by American Society for Testing and 
Materials; EPA, or the equipment manufacturer shall be used. 

8.2.1 Procedure Requirements 

The following requirements shall be included in procedures for measurement and test 
equipment calibration in PSPs. 

0 

0 

0 

8.2.2 

a list of field measurement and test equipment to be used on the project by 
manufacturer, type, and identifier 

source of the calibration procedure or the procedure itself if not otherwise available 

provision for recording unique identification numbers for equipment requiring 
calibration on sampling or field logs (the number assigned may be the manufacturer*$ 
serial number, a calibration system identification number, or other equipment-unique 
iden ti fier) 

reference standards with known relationships to nationally recognized standards (e.g., 
National Institute of Technology) or accepted values of natural physical 
constants (if national standards do not exist, reference and document the basis for 
calibration) 

standards required for the specified ASL 

maintenance and inspection requirements prior to use of equipment 

prescribed intervals for calibrating measurement and test equipment 

calibration log and minimum required information 

Calibration Frequency 

Frequency of calibration shall be determined based on the following elements. 

0 type of equipment 

0 inherent stability 

0 ' manufacturer recommendations 
. .  . . Y 
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If initial calibrations do not meet acceptance criteria, analyses shall not be performed, 
conective action shall be taken, and the calibration standards shall be re-analyzed. If 
continuing calibration check samples do not meet acceptance criteria, corrective action shall 
be taken and the instrument shall be recalibrated. Samples analyzed since the last calibration 
that met specified criteria shall be re-analyzed. 

If deviations from procedures are necessary, the FEMP project contact shall be notified 
immediately, and documentation of the deviation and the reason for it shall be presented in 
the final analytical report. 

Calibration information shall be documented in the applicable calibration log. 

8.4.1 Laboratory Equipment Calibration Schedules 

Equipment shall be calibrated at least annually or at the time of a repair that affects the 
function of the equipment. Equipment requiring calibration schedules includes, but are not 
limited to, the following. . .  

I 0 ovens and refrigerators 

autornatic/rnanual pipettors ! 
I 0 thermometers 

laboratory balances 

8.4.2 Laboratory Instruments 

Schedules shall require calibration at least as frequently as the Appendix G method specifies 
or as specified in the laboratory contract. Instruments requiring calibration schedules 
include, but are not limited to, the following. 

liquid scintillation counting systems 

I germanium spectroscopy systems 

0 alpha scintillation counting instruments 000164 

0 gas chromatograph/mass spectrometer (GUMS) 
. .  

’^ ,  . .  
’. . . .- l ‘ . , ‘  j 
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thermal ionization mass spectrometer 

gas chromatography/electron capture detector (GCIECD) 

gas chromatography/flame ionization detector (GCIFID) 

0 high performance liquid chromatography with UV 

0 

ICP/Mass spectrometer 

0 

0 

infrared OR) spectrometer 

0 manual/semi-automated spectrophotometer 

inductively coupled plasma (ICP) spectroscopy 

flame technique atomic absorption spectroscopy (FTAAS) 

graphite furnace atomic absorption (GFAA) spectroscopy 

cold vapor atomic absorption (CVAA) methods for mercury analysis 

000165 
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SECTION 9 

ANALYTICAL METHODS 

Analytical methods and associated quality control elements are identified in Appendix G. 
The objectives of the analytical procedures and quality control elements are to ensure quality 
at each ASL, to promote comparability of past, current and future data, to ensure 
completeness and validatability , to ensure compliance with performance criteria and 
specifications, to promote cost effectiveness and to promote throughput and turnaround time. 

The methods included in Appendix G are those either commonly used for FEMP analyses, or 
those projected to be used in the near future. As new analytical requirements are identified, 
additional methods will be added. 

9.1 CHEMICAL ANALYSES 

Organic, inorganic and various wet chemical analyses are performed at the FEMP for a wide 
variety of programs encompassing the entire range of ASLs. Such analyses are performed 
for CWA, SDWA, RCRA and CERCLA programs at the FEMP. Additionally, such 
analyses are performed for treatability studies,. for monitoring various operating plant 
processes, for environmental monitoring, for QC programs and for routine investigations. 

The inorganic, organic and wet chemical methods listed in Appendix G are €PA methods or 
other standard methods commonly used at CERCLA and RCRA sites and readily performed 
by the commercial analytical laboratory community. EPA methods include 200 and 500 
Series methods (40CFR141), 600 Series methods (40CFR136), SW846 methods (40CFR261) 
and CLP-SOW methods (latest version). Other standard methods include those listed in 
Standard Methods for the Analysis of Wastewater (latest edition) and those listed in 
American Society for Testing and Materials (ASTM) publications (latest revision). 

9.2 RADIOCHEMICAL ANALYSES 

Unlike organic and inorganic chemical analytical methods, few standard methods are 
available for the radiochemical analysis of environmental samples. Additionally, standard 
established quality assurance/quality control requirements and acceptance criteria are not 
available for environmental radiochemical methods. As a result, different EPA, DOE and 
commercial environmental laboratories may have different detection and sample preparation 
techniques for specific radiochemical analyses. Nonetheless, multi-lab validation studies and 
inter-laboratory comparison studies have demonstrated that accurate, comparable 
radiochemical data are obtainable even though different procedures are used. 

In view of the above discussion, FERMCO has adopted the approach of utilizing 
performance b d  methods for radiochemical analyses. In such methods frequencies and 

.. ' I x ,  r /:r ' 4  
000166 
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acceptance criteria for quality control, performance parameters are specified. Table G-4 in 
'Appendix G presents performance specifications as a function of radionuclide and matrix for 
the analyses of interest at the FEMP. The specifications represent a consensus from six 
commercial laboratories as well as from radiochemists at the Fernald site. Ability to meet 
these performance criteria will ensure comparability of radiochemical data. 

9.3 HISTORICAL DOE METHODS 

Because of the presence of radionuclides at the FEMP and other DOE sites, methods have 
been developed at those sites for the radiochemical and chemical analysis of certain elements 
(uranium and thorium, for example). Although these methods have a long history of use, 
they have not been promulgated nor have they been compiled as a "standard" method 
anywhere due to limited applicability. 

Appendix G lists 
X-ray fluorescen ils ' 

and other inorganic matrices, colorimetric determinations of low concentrations of total 
uranium and total thorium in waters, soils and wastes; and determinations of high 
concentrations of total uranium and total thorium in waters, soils and wastes. These 
methods, because of their historic routine use at the FEMP for a variety of programs, are 
more appropriately treated as ASL B than as ASL E. These methods are referenced in Table 
G-2. 

9.4 USE OF CHEMICAL AND RADIOCHEMICAL PROCEDURES 

To ensure consistency and comparability of analytical data, the requirements governing the 
use of analytical procedures in Appendix G are delineated below and shall be followed. 

9.4.1 Chemical Procedures 

0 All organic, inorganic and wet chemical methods to be used under the jurisdiction of 
the SCQ shall be listed in the Method Selection Table (Appendix G, Table G-1) 

Organic, inorganic and wet chemical methods to be included in this Table must be 
standard methods as discussed in 9.1 or historic, routine FEMP methods as discussed 
in section 9.3. 

The Method Selection Table relates standard analytical methods to analyte group, 
ASL level, and matrix; and, where appropriate, standard sample preparation methods 
are also included. 

0 Analytical methods not listed in the Method Selection Table must either be added at a 
later date via a Document Change Request or treated as ASL E methods. oood67 
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e 

0 

0 

0 

0 

e 

9.4.2 

0 

0 

00016.8 

Methods to be used for ASL C and D analyses shall be delineated in the most recent 
CLP-SOW. Methods to be used for ASL B analyses will be standard methods or 
FEMP historic methods as discussed above. 

Utilization of the Method Selection Table will ensure uniformity of analytical method 
application across the FEMP and at subcontractor laboratories. 

Each analytical method listed in the Method Selection Table (Table G-1) for an ASL 
B must be accompanied by a Performance Criteria Specification Table in Appendix G 
(Table G-2). 

Where concentrations, frequencies and acceptance criteria of QC elements are 
delineated in the referenced methods, they will be adopted without modification on a 
Performance Criteria Specification table. 

Where concentrations, frequencies and acceptance criteria of QC elements are mt 
delineated in a referenced method, but are required as per SCQ, Section 10 (Internal * 

Quality Control Checks and Frequency), such performance criteria will be specified 
on a Performance Criteria Specification table. 

CLP-SOW methods do not have a Performance Criteria Specification Table in 
Appendix G. Such analytical methods are sufficiently rigorous that all necessary 
performance criteria are spelled out in those methods. 

J 

When CLP-SOWS are not available for an ASL C or D analysis, the most appropriate 
standard method or FEMP historical method will be upgraded as an ASL E. 
Performance method specification criteria will be delineated in project specific plans. 

Radiochemical Methods 

All radiochemical analyses to be performed under the auspices of the SCQ shall be 
represented by Radiochemical Performance Criteria Tables in Appendix G. 

The Radiochemical Performance Criteria Tables present performance criteria for QC 
elements relative to radionuclide species and matrix types. 

.... . . . . . . . . . . . . . , . 
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0 The performance criteria for ASLs C and D are identical. However, data reporting 
requirements differ for ASLs C and D as denoted in Section 11.3 (Data Reporting). 
ASL B QC levels differ analytically from ASLs C and D by having shorter counting 
times in order to reduce analysis times. Performance parameters affected by shorter 
count times have different acceptance criteria as delineated in the ASL B 
Radiochemical Performance Criteria Tables. 

0 Analyses not listed in the Radiochemical Performance Criteria Tables must either be 
added at a later date via a Document Change Request or treated as ASL E methods. 

9.5 COMPLIANCE WITH PERFORMANCE REQUIREMENT 

In order to insure that subcontractor analytical laboratories can perform the analyses in 
Appendix G, can meet chemical and radiochemical performance specifications, and can 
report the data in validatable formats, the laboratories will be rigorously evaluated prior to 
contract award and during contract performance. The guidelines for evaluating laboratory 
capability to provide analytical services for the FEMP are delineated in numerous sections of 
this document. Some of the more important sections are delineated below. 

e 

e 

0 

e 

a 

e 

0 

a 

e 

0 

0 

e 

3.1.5.2 
3.4 
12.4 
12.4.1 
12.4.2 
12.4.3 
12.4.3.1 
12.4.3.2 
12.4.4 
12.4.5 
12.4.6 
Appendix E 

Analytical Laboratory Subcontractors’ Requirements 
Analytical Laboratory Responsibilities 
Laboratory Qualification and System Audits 
Laboratory Capacity 
Hazardous Materials Handling Ability, License, Permits 
Quality Requirements 
Administrative (Items) 
Technical (Items) 
Performance Evaluation 
Continuing Satisfactory Performance 
Quality Assurance Plan 
Analytical Laboratory Performance Requirements 

Radiochemistry, historical DOE methods and ASL E methods shall be validated prior to use. 
This method validation data must include information to show that the method can meet all 
identified data quality objectives and performance criteria. The method and method 
validation data must be approved by the FEMP Site Sample Management Office prior to 
analysis of any FEMP samples. 

9.6 CALIBRATION STANDARDS FOR CHEMICAL ANALYSES 

In some standard analytical procedures (SW846, for example) for chemical analyses; exact 
concentrations and/or range of calibration standards are not given. The following guidelines 
shall apply to procedures in the Method Selection Table for which ranges/concentrations of 
calibration standards are not delineated. 

000169 
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in Section 11. Data validation requirements are described in Section 11 and detailed in 
Appendix D. 

10.3 ORGANIC QUALITY CONTROL 

Types and required frequencies for field and laboratory QC samples for organic analyses 
performed for ASLs B, C, and D are summarized in Tables 2-2 and 2-4 (Appendix A). 
Definitions of the different types of QC samples are provided in Section 4. QC samples for 
organic analyses may include some or all of the following. 

preparation (method) blank 

surrogate spike analysis 

laboratory replicate sample analysis 

matrix spike/matrix spike duplicate analysis 

retention-time window establishment and retention-time shift evaluation 

method linear range determination 

endrin/DDT breakdown product evaluation 

laboratory check samples 

7 

QC acceptance criteria for each of the QC sample types and required corrective actions are 
specified in Table G-2 (Appendix G). Data reporting requirements are specified in Section 
11. Data validation requirements are described in Section 11 and detailed in Appendix D. 

10.4 RADIOMETRIC SAMPLE ANALYSIS QUALITY CONTROL 

Types and required frequencies for field and laboratory QC samples for radiological analyses 
performed for ASLs B, C, and D are summarized in Tables 2-2 and 2-4 (Appendix A). 
Definitions of the different types of QC samples are provided in Section 4. QC samples for 
radiometric analyses may include some or all of the following. 

0 preparation (method) blank 

0 matrix spike/matrix spike duplicate analysis 
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0 tracer analysis 

laboratory check samples (check-source samples) 

laboratory replicate sample analysis 

QC acceptance criteria for each of the QC sample types and required corrective actions are 
specified in the applicable Appendix G method table. Data reporting requirements are 
specified in Section 11. Data validation requirements are described in Section 11 and 
detailed in Appendix D. 

Laboratory check-source results for radiometric analyses must fall within the method-required 
range. Check-source results will also be examined for high or low bias, or for regular 
fluctuations within the specified range. If data are biased high or low, or exhibit fluctuations 
according to a regular trend, the cause of the bias or trend shall be identified and corrected. 

/ 

10.5 INORGANIC (NON-METALS) QUALXTY CONTROL 

Types and required frequencies for field and laboratory QC samples for conventional 
analyses performed for ASL B are summarized in Tables 2-2 and 2-4 (Appendix A) and are 
specified, as applicable, in each Appendix G specified method. Definitions of the different 
types of QC samples are provided in Section 4. 

QC acceptance criteria for each of the QC sample types and required corrective actions are 
specified in the applicable Appendix G specified method. Data reporting requirements are 
specified in Section 11. Data validation requirements are described in Section 11 and 
detailed in Appendix D. 

10.6 FIELD QUALITY CONTROL 

The assigned field FEMP project manager is responsible for field activities and QC. Quality 
Assurance/Quality Control sample requirements for field activities and measurements are 
specified in Section 5 and Appendix J (field procedures). QC acceptance criteria for each of 
the QC sample types and required corrective actions are specified in the applicable method in 

validation requirements for field activities are described in Section 11 and detailed in 
Appendix D. 

. Data reporting requirements are specified in Section 11. Data 
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Data qualifiers, or flags, are defined in Appendix D along with the procedures on how they 
are assigned to the validated data. Data validation criteria are based on the method 
performance and QC acceptance criteria specified for each method in Appendix G. 

Data validation procedures presented in Appendix D are applicable only to data collected 
under the Sitewide CERCLA Quality Assurance Project Plan (SCQ). Data collected prior to 
implementation of the SCQ shall be considered 'historical data and its validation will be 
handled on a project-specific basis as outlined in subsection 11.4. 

11.3 DATA REPORTING 

A certificate of analysis and summary sheets shall be generated by the analytical laboratory. 
The sheets shall contain information about analytical tests performed, date and condition of 
samples received, results, methodology, and quality of data reported. Field measurements 
shall be reported on applicable forms specified in Sections 5 and 6 and Appendices J and K. 

Electronic data transfer information shall be generated from a certificate of analysis. Data 
shall be verified for.accuracy by a person other than the one responsible for entering the 
data. The FEMP project manager or designee shall be responsible for checking and 
approving the final presentation of reported data to ensure that project-specific requirements 
are met. 

11.3.1 ASL A Data Reporting 

Field-generated data reports for ASL A shall include field logs and report forms specified in 
Sections 5 and 6 and chain-of-custody records specified in Section 7. 

11.3.2 ASL B Data Reporting 

0 +, - '  samples and dilutions 

0 method blanks 

0 laboratory' control samples 
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0 matrix spikelmatrix spike duplicate samples 

laboratory replicate samples 

0 surrogate recoveries 

11.3.3 ASL C Data Reporting 

The deliverable data package for ASL C analyses shall include, but not be limited to, the 
following items for the analytical methods to which they apply. 

0 all laboratory analyses 

0 

0 

0 

0 analysis results 

analysis results of samples and dilutions 

analysis results of laboratory control samples 

analysis results of matrix spikehatrix spike duplicate samples 

0 analysis results of laboratory replicate samples m o d  2.3 

0 injection logs of instruments used 

- I I  -* 0 analysis results of initial and continuing calibration samples including 
calibration curve calculations 
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0 internal standards and tracer results 

analyst bench notes for inorganic, geotechnical, and radiochemical analyses 

initial and continuing calibration verification 

organic analyses 

reports of compounds detected in Gas Chromatography (GC) and Gas 
Chromatography/Mass Spectrometer (GUMS) analyses including reported 
retention times, integrated area counts, and compound identification 

library search results to tentatively identify non-target analytes in GUMS 
analyses 

0 surrogate recoveries 

0 results of GC/MS tuning samples for instruments used 

. .  
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e instrument performance results for pesticiddpolychlorinated biphenyls 
degradation check samples 

des 

entification sum 

inorganic analyses 

e 

e 

e ICP inter-element correction factors 

' 

analysis reports of spike and post-digestion spike 

ICP interference check sample results 

analysis results of serial dilution and method of standard additions if required 

0 Low-level detection limit verification of sample results 
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information required to generate an ASL D data package for all ASL C analyses they 
perform. Should FEMP, at some future date request an ASL D deliverable data package, the 
laboratory shall generate a complete new data package containing the information required in- 
this section and in Section 11.3.4 below. 

11.3.4 ASL D Data Reporting 

ASL D data packages shall contain the requirements specified in paragraph 11.3.3, and, in 
addition, copies of raw instrument output including, but not limited to, the following. 

Chromatograms 

Total and reconstructed ion chromatograms 

Raw calibration files 

Mass spectra of identified constituents and the library-reference mass spectrum for the 
compound 

Mass spectra for library-search compounds and the closest spectral matches from the 
reference library 

Channel-by-channel output for multi-channel radiochemical analyses 

Instrument-specific calibration and performance information if applicable 

Other output files or printouts from instruments used to perform the analyses 
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Site-specific summary sheets shall be developed for reporting specified deliverable items. 
The summary sheets shall contain information similar to that specified for report forms in 
SW-846 (Third Edition, Chapter One) and the EPA contract laboratory program report 
forms. 

11.3.6 ASL E Data Reporting 

ASL E analysis is non-standard, so it is not possible to predetermine report requirements. 
Requirements for ASL E analyses shall be specified in the PSP. 

11.4 VALIDATION OF HISTORICAL DATA 

Data collected prior to sitewide implementation of the SCQ shall be considered historical data- 
and may include, but not be limited to, data collected under the following projects or 
programs . 

Remedial Investigation/Feasibility Study (RIIFS) Quality Assurance Project Plan 

0 WFS Data Validation Plan (U.S. Department of Energy, 1988a) 

0 RUFS Data Management Plan (U.S. Department of Energy 1988b) 

0 Resource Conservation and Recovery Act interim status monitoring 

0 Waste water monitoring related to the National Pollutant Discharge Elimination 
System 

Routine environmental monitoring for radionuclides 

Some historical data were not gathered under an approved quality assurance program plan, or 
full Quality AssurandQuality Control (QAIQC) documentation may not be available for all 
samples and procedures. However, the data may be good for some uses and should not be 
automatically discounted prior to evaluation. 

The following general approach shall be used to validate and assess useability of historical 
data. 
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1. Gather available field sampling protocols, data management protocols, analytical 
results, including supporting QA/QC analysis results, data packages, supporting field 
records, chain-of-custody documentation, and associated audit and surveillance 
reports. 

2. Obtain available copies of analytical protocols and performance criteria used to 
perform analyses, including quality assurance project plans and data validation plans 
in effect at the time of data generation. 
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Section 12 

PERFORMANCE AND SYSTEM AUDITS 

Self-assessments and independent assessments of work processes and operations shall be 
undertaken to assure quality of performance. Such assessments may include but are not limited 
to surveillance, audits, inspections, tests, data verification and validation, and peer reviews. 
Assessments shall include evaluation of compliance with both technical and procedural 
requirements and may be conducted at any point in the life of a project. 

Self-assessment shall be performed by each FEMP organization responsible for conducting 
environmental sampling and analysis, specifically including subconm'ctor laboratories. 

Independent assessment is the responsibility of the ERMC. The designated FEMP Quality, 
Assurance (QA) Organization (Section 3) is responsible for performing the assessment. 

Performance and system audits of field and laboratory activities shall be conducted to verify that 
sampling and analysis are performed in accordance with procedures established in the FEMP 
Sitewide CERCLA Quality Assurance Project Plan (SCQ. At FEMP, performance audits are 
spot checks of program implementation and are referred to as surveillances or h s g e c h ,  while 
system audits are in-depth reviews of an entire program and are referred to as audits. 

\ 

To verify compliance with the SCQ and project-specific requirements, the FEMP project 
tion shall be responsible for scheduling and 

it results of activities covered by the SCQ are 
. EPA may conduct external audits of FEMP 

activities covered by the 1991 amended Consent Agreement as required. 

As a minimum shall consist of evaluation of the QA program and 
procedures, e mentation, and review of associated project 
documentation. Audits shall cover applicable laboratory activities, field operations and 
documentation, and final reports. Auditing shall be performed in accordance with DOE 
guidelines, the SCQ and applicable Project-Specific Plans (PSPs). 

As a minimum, surveillances shall consist of monitoring/observing ongoing project activity and 
work areas to verify item and activity conformance to specified requirements. 
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Potential subcontractor laboratories shall be audited by the designated FEMP QA organization 
(Section 3 and Appendix E). Contracted laboratories shall be audited annually at a minimum 
and may only perform services for FEMP in the areas audited at the facility. Before a 
laboratory may handle samples from FEMP, audit team documentation is required specifying 
that performance in areas related to analysis of FEMP samples is within preestablished 
specifications. 

Subcontractor internal audits (self assessments) shall be performed in accordance with established 
laboratory manuals and specific attachments as amended by contract with FEMP, which shall 
be included as part of the project record. System audits shall be performed to evaluate 
components of the measurement systems to determine their proper selection and use. 
Performance audits shall be conducted periodically to determine accuracy of the total 
measurement system or component parts thereof. 

results of 1991 amended Consent Agreement activities are 
External field and laboratory audits may be 

Protection Agency (OEPA), or their respective 
subcontractors. EPA and DOE may coordinate laboratory audits to streamline manpower 
requirements and improve response time. External field audits may be conducted by EPA 
Region V Central District Office or OEPA as required. 

Upon notification to the DOE-EN, arrangements will be made with the FEMP Security 
Department for regulatory agency personnel access to field activities for external audits. 

12.1 AUDIT AND SURVEILLANCE PERSONNEL 

Technically qualified personnel working under a technically qualified lead auditor shall perform 
project and laboratory audits. Technical specialists may be assigned to the audit team at the 
discretion of the lead auditor. 

perform the surveillance and technically knowledgeable of the activity being monitored. 

Qualification of personnel conducting audits and surveillances shall be documented as part of the 
ERMC record. Audit and surveillance personnel shall be independent of activities being audited 
or surveilled. 
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Activity procedures or surveillance checklists shall be prepared by surveillance personnel if 
applicable. Example checklists for conducting routine field surveillance are included in 
Appendix B (Forms 12-1 through 12-9). 

12.3.2 Surveillance Conduct 

12.3.3 Post-Surveillance Activities 

Surveillance personnel shall prepare a report documenting surveillance results. 
identified during the surveillance that do not constitute a 

shall be identified 
en completed and 

approved, shall be distributed to appiicable project personnel. 

Surveillance will be considered closed when d have 
been answered, corrective actions implemented and verified, and no further action associated 
with the surveillance is required. 

The FEMP project manager is responsible for ensuring that corrective action required by audit 
or surveillance reports is implemented and completed on schedule. If required, DOE or the 
designated FEMP QA organization is authorized to stop project work until corrective actions 
have been implemented. 

12.4 LABORATORY QUALIFICATION AND SYSTEM AUDITS 

An analytical laboratory qualification program shall be mandated to provide assurance that 
sample analyses, Quality Control (QC) samples, and analytical data reports are in accordance 
with requirements specified in the SCQ for the Analytical Support Level (ASL) designated for 
samples being submitted (Appendix E). Prior to contract award, survey and external audit 
checklists shall be developed for the pre-award audit to reflect ASL requirements as specified 
in the SCQ. Example checklists (Forms 12-10 and 12-1 1) are included in Appendix B. Specific 
checklists will depend on the intended use of the laboratory and the availability of previous audit 
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results. 

Certified QA lead'auditors shall conduct pre-award surveys and audits at supplier laboratories, 
assisted by certified auditors or technical representatives. 

The laboratory qualification audit shall include, but not be limited to, the following. 

QC verification samples shall be sent to potential suppliers of analytical services and 
sample analyses shall be evaluated and compared to known values. Use of independent. 
QA program results may be used in lieu of FEMP-supplied QA samples (e.g. EPA CLP 
PE Samples). 

Prior to contract award, surveys shall be conducted at potential supplier facilities. 
Checklists shall be completed, supplier acceptability determined, and summary reports 
issued. 

During contract performance, periodic audits shall be conducted at each supplier facility. 
to assure continued acceptable performance (annually, at a minimum). Audit summary 
reports shall be issued. 

12.4.1 Laboratory Capacity 

A laboratory shall demonstrate its ability to perform analysis at a specified capacity. ASLs for 
sample analyses that a laboratory may perform for FEMP shall be specified. Overall capacity 
of a laboratory shall be based on equipment and personnel available. The laboratory shall supply 
references demonstrating successful past performance of analyses similar to those required. 

12.4.2 Hazardous Materials Handling Ability, Licenses, and Permits 

A laboratory shall be qualified to handle samples containing hazardous materials in a safe, 
efficient manner. Applicable licenses and permits shall be required. Additionally, laboratories 
receiving samples containing radioactive materials shall be licensed by the Nuclear Regulatory 
Commission or applicable state agency as required. 

Samples shall not be sent to a laboratory if it is not licensed to handle them in terms of total 
mass or activity. 

. .  
. - 1  , ., . . **. 
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Documentation of training 

Audit procedures, schedule, and log 

Instrument calibration schedule and-log 

Internal chain-of-custody procedures meeting requirements in Section 7 

Schedule and log of routine equipment maintenance 

Procedure for documenting and reporting laboratory or project 
requirements 

Records control system 

Document revision and control system 

The FEMP SCQ shall be a contract-specified attachment to the laboratory-specific QA plan. 
Compliance with the SCQ shall be verified through project swve&ncea. 

FEMP audit and performance evaluation data relevant to the laboratory shall be provided to 
EPA upon request. €PA may choose to conduct its own audit of the laboratory or conduct an 
audit in conjunction with FEMP personnel. 
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Section 13 

PREVENTIVE MAINTENANCE 

13.1 PURPOSE 

Preventive maintenance is an organized program developed to maintain proper instrument 
and equipment performance and to prevent instrument and equipment from failing during 
use. An adequate preventive maintenance program increases reliability of a measurement 
system. 

The requirements of a preventive maintenance program are dependent upon the instruments 
and equipment used within a laboratory or field program. This section does not attempt to 
specify instrument or equipment requirements, but, rather, it sets minimum guidelines for 
maintenance practices. The field projects and laboratories shall develop and implement a 
preventive maintenance program that complies with the guidelines presented in this section. 
Preventive maintenance requirements may be documented in SOPS, Project-Specific Plans 
(PSP), or in separate preventive maintenance documents. 

, 

13.2 SCOPE 

The following factors are addressed in the FEMP preventive maintenance program. 

0 Instruments, equipment, and parts thereof that are subject to wear, deterioration, or 
other change in operational characteristics in the absence of routine maintenance 

0 Spare parts necessary to minimize down time 

Optimum frequency of maintenance 

Analytical laboratories approved for analysis of FEMP samples are required to have Standard 
Ooperating Procedures for preventive maintenance of each measurement system (including 
analytical instruments) and necessary support equipment (e.g., refrigerators, ovens). 
Maintenance activities shall be documented in logs. 

Preventive maintenance programs. shall include the following at a minimum. 

List of instruments and equipment that require preventive maintenance 
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0 Frequency of maintenance (generally stated in terms of b l y ,  weekly, monthly) 
considering manufacturer recommendations (which shall be documented in the form of 
operating manuals) and experience with the particular piece of equipment 

0 Spare parts list and an up-to-date inventory of spare parts for each instrument or piece 
of equipment necessary to preclude long down time 

Service contract as necessary 

Items to be checked or serviced during maintenance and directions for performing 
maintenance 

13.3 RESPONSIBILITIES 

The laboratory manager is responsible for preparation and documentation of the laboratory 
program. Specific individuals within the laboratories shall be responsible b r  implementation ' 
of the program and quality assurance personnel shall be responsible for sunteiknce to verify 
compliance. 

For field projects, the FEMP project manager or designee is responsible for preparation, 
implementation, and documentation of the program. DOE and the Designated FEMP QA 
Organization shall approve the field program and review its implementation to verify 
compliance. Table 13- 1 (Appendix A) lists preventive maintenance requirements for 
commonly used field equipment. 

13.4 PREVENTIVE MAINTENANCE PROGRAM DEVELOPMENT 

Preventive maintenance activities shall be performed in accordance with approved SOPS or 
other written requirements for each type of equipment or instrument. These activities shall 
be documented in individual instrument files, which shall include the following. 

Spare parts inventory and use 

External service contracts if applicable 

0 Records of periodic maintenance performed 

Records of maintenance shall be documented in maintenance logs maintained with the 
instrument or at an instrument storage and service area. 
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Section 14 

SPECIFIC ROUTINE PROCEDURES TO ASSESS DATA PRECISION, 
ACCURACY, AND COMPLETENESS 

14.1 FIELD DATA 

Field data shall be assessed for accuracy, precision, and completeness taking into account 
overall project objectives, background data points, and field QG samples as defined in 
Section 4. Requirements for field documentation are included in Section 5, 6, and 7. If 
additional requirements are required for a specific project, they shall be defined in Project- 
Specific Plans (PSP). 

14.2 ANALYTICAL LABORATORY 

Analysts, in consultation with the laboratory project manager or designee, are responsible for 
evaluating recoveries of surrogates and matrix spikes and asswing precision of duplicates. 
Quality Control (QC) acceptance criteria for recoveries and relative percent difference are 
included in the applicable method in Appendix G. 

Those recoveries and/or Relative Percent Differences (RPD) that are found to be "out-of- 
control" according to QC acceptance criteria shall be evaluated using all information 
pertinent to the recoveries/RPDs in question. Pertinent information includes, but is not 
limited to, preparation blanks, laboratory control samples, a n y  matrix interferences present, 
concentration of the spilung compound present in the original sample, homogeneity of the 
sample and matrix of the sample. 

Assessment of data precision and accuracy is an integral part of the laboratory data 
verification process. 

After data have been generated by an analyst or instrument, they shall be submitted to a 
qualified peer (another analyst, group supervisor or equivalent) for review. This initial 
review is for transcription errors, calculation errors, holding times, and a check for 
completeness, which shall include the following elements. 

Required samples and analyses have been processed 

Complete records exist for each analyte and associated QC samples 
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0 Specified procedures have been implemented 

0 Electronic data packages have been checked for, completeness 

A secondary review is conducted by the laboratory group supervisor or equivalent, laboratory 
project manager, or laboratory quality control personnel or equivalent. 

A tertiary review is a quality function that is performed on a minimum of five percent of 
analytical data 9 xncfudiiig :.:,:.:.: ... :::.,.: ........... :.:.:.:.: ... technical and editorial reviews. All data shall be reviewed by 
laboratory project manager or designee for accuracy; precision, and completeness prior to 
transmittal to the data requestor. 

~ ..:,:. ~ ,:,. .; ......,. . . : . . . :.:.*:=:':':'. .... 

14.3 PRECISION 

To determine precision of the method, a routine program of duplicate analyses shall be 
performed (Section 4). The results of the duplicate analyses are used to calculate the RPD, 
which is the governing QC parameter for precision. 

------ ID! - D31 
RPD % = 1 0 0 % ~  

(D, + DJ / 2 

Where: 

D, = the larger of the two observed values 

D2 = the smaller of the two observed values 

14.4 ACCURACY 

Accuracy shall be estimated based on results of laboratory control sample (LCS) analyses or 
matrix spike recoveries (Section 4). Accuracy is expressed in terms of percent recovery as 
expressed in the following formulas. 

For LCS 
. measuredvalue Percent Recovery = &:..:.;.:jS::': .%::::?.: ' ... _... :.: :-:::::::::;. :. .... :.:.:.>:.:.: __. .... .............._ 

true value 
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For matrix spikes 

ci - c, 

Cl 

................. lm,% ..: 
.... .;q - .... . .  Percent Recovery = ........................ ............. 

Where: 

C, = value of unspiked aliquot 

Ci = value of spiked aliquot 

C, = value of spike added 

14.5 COMPLETENESS 

Completeness shall be reported as the percentage of all measurements made with results 
judged to be valid following FEMP data validation (Appendix D). The following formula 
will be used to estimate completeness. 

V 
c =  l o o x  - 

T 

Where: 

C = percent completeness 

V = number of required measurements judged valid 

T = total number of required measurements 

why this QA objective was not met. Impact on the project shall be evaluated. 
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14.6 METHOD DETECTION LIMITS 

Method Detection Limits (MDLs) represent the minimum concentration of a substance that 
can be measured and reported (with 99 percent confidence) to be present at a level above 
zero. Method Detection Limits shall be determined according to procedures specified in 
Appendix B of 40 Code of Federal Regulations (CFR) 136 and modified by the following. 

0 Appropriate dilution/concentration factors dictated by sample preparation methods 
Used 

0 Extractldigestate dilutions necessary to adjust analyte concentrations to linear 
calibration range of the specific instrument 

0 Analytical method used 

14.7 ADDITIONAL SOURCES OF INFORMATION 

American Public Health Association. 1985. Standard Methods f o r  the Eraminotion of 
Water and Wastewater. sixteenth edition. New York, NY. 

U.S. Environmental Protection Agency. 1973. Procedures f o r  Radiochemical Analysis of 
Nuclear Reactor Aqueous Solutions. EPA R4-73-014. 

U.S. Environmental Protection Agency. 1976. Interim Radiological Methodology f o r  , 

Drinking Water. EPA-600/4-75-008. Cincinnati, OH. 

U.S. Environmental Protection Agency. 1979. Radiochemical Analytical Procedures for 
Analysis of Environmenfai Samples. EMSL-LV-0539-17. Las Vegas, NV. 

US. Environmental Protection Agency. 1980. Prescribed Procedures f o r  Measurement of 
Radioactivity in Drinking Water. EPA-600/4-80-032. Cincinnati, OH. 

U.S. Environmental Protection Agency. 1984. Eustem Environmental Radiation Facility 
Radiochemistry Procedures Manual. EPA 52015-84-006. 

U.S. Environmental Protection Agency. 1986. Ted Methods for Evaluating Solid Waste. 
SW-846, third edition. 

5 
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Section 15 

CORRECTIVE ACTIONS 

Assessment of project quality may include identifying deviations, correcting the source of the 
deviations, and verifying that corrective actions have been implemented. Corrective action 
for problems shall include, to the extent possible, identifying root causes of problems and 
recommending procedures to prevent their recurrence (American Society for Quality Control, 
1991). FEMP staff and observers are encouraged to identify potential problems, and to 
assist in solving those problems. 

Corrective action,of some form is required whenever a deviation is noted, including during 
field activities, laboratory analysis, and during data validation and assessment. Corrective 
action may range from documenting in project files that the deviation occurred to re- 
analyzing a sample, to redoing the project. Corrective action to prevent recurrence of 
deviations may include retraining of personnel, replacing equipment or instruments, or 
rescoping project objectives. 

A system to report and evaluate deviations, and to implement and verify corrective actions, 
has been established in response to DOE requirements. This system is used for 
environmental surveillances (performance audits), audits (system audits), and other activities 
when deviations are identified. Subcontractors shall either participate in the FEMP system, 
which is described in this section and Section 12, or implement a system that meets all of the 
substantive requirements of the FEMP system. 

Interim corrective actions to mitigate hazards to human health or the environment may be 
implemented as necessary by the FEMP project manager or representative, FEMP health and 
safety personnel, the designated FEMP QA organization, DOE, Ohio Environmental 
Protection Agency, or EPA. Corrective actions of more serious conditions shall be 
implemented first. 

15.1 DEVIATIONS 

A deviation is a deficiency in characteristics, documentation, procedures, or a departure from 
a requirement that renders the quality of an item, datum, or activity unacceptable or 
indeterminate. A deviation can be a condition in which characteristics of an item or service 
do not conform to prescribed limits as follows. - 

0 

0 

Unavailability or inadequacy of a required document 

Failure to fulfill a regulatory requirement 
' 1 ,  .. 

000191 
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Variances defined in subsection 15.4 are not deviations. 

15.1.1 Responsibility 

Failure of a procedure to yield the intended results 

An unapproved variation from the project-specific plan 

All FEMP staff and observers are responsible for reporting deviations to the designated 
FEMP QA and'= organizations. Deviations may occur at any point in a program or 
project. The following personnel shall be especially aware of the possibility of deviations. 

0 Project Staff - During performance of field investigation and testing, supervision of 
subcontractors, performance of field inspection, and preparation and verifidion of 
numerical analyses 

0 Laboratory Staff - During preparation for and performance of laboratory testing, 
audits, calibration of equipment, sample receipt, and quality control activities 

ce 
ac 

Staffs - During audits, surveillances, and 
. . . , . . . . . . . . . . . 

Every person conducting work related to the FEMP is responsible for notifying the 
designated FEMP QA or QC organization of potential deviations by completing sections 1 
and 2 of a DR (Form 15-1, Appendix B). 

The designated FEMP QA 
deviation actually occurred 
exists. If appropriate, the designated FE 
additional work that is dependent on the 
completed ( U . S .  Environmental Protection Agency, 199 1). 

organization is responsible for determining whether a 
t condition adverse to quality" 
anization shall ensure that no 
ed until corrective actions are 

15.1.2 Deviation Reporting 

15.1.2.1 Deviations at the FEW. Deviations at the FEMP shall be acted upon as 
follows. 

1. 
all document the violation 

follows and as applicable. 

0 Dates and times of Occurrence 
.. ; ,; - 

\ *  ., : 
0 Project activity 
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Equipment involved 

Source of requirement that was violated 

NOTE 

2. 

3. 

4. 

5 .  

6 .  

0 Potential adverse impact of deviation on quality or completeness of project 
data 

Effect of deviation on work already performed 

for 

The F 
to the 

shall provide the specified information, 

The shall determine whether the response and 
shall 

. . . . . . . .  

. . . . . . . . . . . . .  
found to be satisfactory, the shall notify the 
project manager. 

.................... If the response is in some way deficient, the shall notify the 
FEMP project manager and document the de 0 u 4) 3 9.3 
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7 .  

8. 

9. The shall send copies of reports to managers whose projects 
may be affected by the outcome. 

000194 



Section 15 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT - Revision 0.4 
+ QUALITY ASSURANCE PROJECT PLAN + 4 May 1994 

Page-4 of 8 

15.1.2.2 Subco ntractor Laboratom Deviations, Deviations at subcontractor laboratories 
shall be reported and processed as follows. 

1. Deviations identified during subcontractor laboratory operations shall be documented 
as specified in -laboratory procedures approved by the laboratory-specific contract with 
FEMP or as DRs . .  

2. The FEMP laboratory contact shall maintain a log of laboratory deviations and their 
closures. 

3. Incorporate DRs or their equivalents as part of the sample documentation if a sample 
is potentially affected by the deviation. 

4. The laboratory manager or designee shall send copies of documents that identify DRs 
generated during laboratory activities in support of FEMP, together with records of 
corrective actions to the FEMP contact for review and concurrence prior to DR 
closure. 

15.2 CORRECTIVE ACTION 

Corrective action is required to rectify identified conditions that render the quality of process 
or activity unacceptable or indeterminate. The need for such action may be identified during 
the following activities. 

Interlaboratory/interfield comparison studies 

0 Deviation reporting 

0 Surveillances and QA program audits 

The need for corrective action is based on predetermined limits of acceptability. Corrective 
actions for field measurements may include the following (U.S. Environmental Protection 
Agency, 1991). 

0 Repeat the measurement to check for error. 

Check for proper adjustments for ambient-conditions such as temperature. 

000195 
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0 Check batteries. 

0 Check calibration. 

0 Re-calibrate. 

Replace instrument or measurement devices. 

Stop work if necessary. 

0 Resample. 

Revise procedures. 

Deviation #om established procedures in this Sitewide CERCLA Quality Assurance Project 
Plan (SCQ shall be identified and corrected as specified. 

Corrective action measures shall be completed in an expeditious manner and verified as 
adequate as won as practical. Corrective action completion and verification activities shall 
be documented. 

15.2.1 On-Site Corrective Actions 

correcti t the FEMP shall follows 

1. 

... .. 
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7 

15.2.2 Off-Site Laboratory Corrective Actions 

The subcontractor laboratory project manager is responsible for ensuring the following. 

1. Verify completed corrective actions. 

2. Log completion date. 

3. Notify FEMP contact in writing of deviations that may affect FEMP. 

The FEMP project manager is responsible for ensuring that the effect of corrective actions 
are considered in data evaluation. 

15.3 EVALUATION OF RECURRING.DEVIATIONS 

When a DR or equivalent is received, the designated FEMP QA organization shall determine 
if it describes a recurring deviation. If so, the root cause shall be evaluated to determine 
actions required to prevent further recurrences. 
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The designated FEMP QA 
recumng 
that will be taken. 

organizations shall notify FEMP project manager of 
t results of work and shall indicate the corrective action that 

15.4 VARIANCES 

A variance is a pre-approved action performed in a manner different than that specified by 
the requirements of an approved procedure or drawing. The impact on the quality of work 
performed is evaluated, documented, and approved by the FEMP project manager and the 
designated FEMP QA organization prior to implementation. Variances are not deviations. 

Variances cannot be generated for items that would result in failure to meet 1991 amended 
shall be . . .. Consent Agreement schedules. A 

completed for this type of change. 

Variances are a means of accomplishing on-the-spot changes in project-specific procedures 
only when necessary for work to proceed. The variance is a one-time change approved only 
for the specific activity described in the variance documentation and does not result in a 
revision to project-specific documents. 

. 

The person identifying the need for the variance (the initiator) shall process a variance 
request as follows. 

1. Describe the variance in writing, including the reason for the variance, the potential 
impact on the program and, if appropriate, alternatives to the variance. 

2. Indicate the intended time and date of variance implementation and the time allotted 
for comments and resolution. 

3. Distribute the variance request to the designated FEMP QA organization, the FEMP 
project manager or designee, and others involved in creating and approving the 
original requirement for review. 

The reviewers shall proceed as follows. 

4. 

5 .  

6. 

Evaluate the variance request and approve or disapprove the document. 

If approved, sign and date (including time approval was granted) the request. 

If disapproved, return document to the initiator indicating reason for disapproval. 

The initiator shall then proceed as follows. 
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... : 8 7 .  ‘Evaluate need for a revision to the requested variance and proceed as in steps 1, 2, 
.and 3. 

. .  . .  

8. When approvals have been obtained, implement the described variance. Under no 
conditions shall an unapproved variance be implemented. 

NOTE 

In cases where time is of the essence, oral variance approval 
may be requested from the designated FEMP QA organization, 
and the FEMP project manager. 

9. If oral approval for the variance is given, provide written documentation of approval 
and the time, date, and location that oral approval was granted in official project 
documentation within one week after oral approval is granted. 

10. Provide the approved variance request to the FEMP project manager for appropriate * 

distribution and inclusion in the project files. 

The FEMP project manager shall maintain a of each variance request, including 
date initiated, date approved or denied, individual responsible for implementing the variance, 
the implementation date and location, and the affected document and section. 

A FEMP change proposal request shall be completed as required. 

15.5 REFERENCES 

American Society for Quality Control. 199 1. euality Assumnce Pmgmm Requirements 
f o r  Envimnmental Pmgmms. ANSI/ASQC-E4-19xx. September 199 1. Draft. 

U.S. Environmental Protection Agency. 1991. Model Quzlity Assumnce Pmject Plan. 
U.S. Environmental Protection Agency, Region V, Office of Superfund. 
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QUALITY ASSURANCE REPORTS TO MANAGEMENT 

16.1 CONSENT AGREEMENT MONTHLY REPORTS 

FEMP is required by the 1991 amended Consent Agreement to submit monthly reports to the 
EPA that summarize activities of the preceding month and projected activities. Milestones 
shall be indicated along with their status. If a milestone is not met, the reason it was not met 
and a new schedule for completion shall be included in the report. Significant problems and 
steps taken towards resolution shall also be recorded. 

16.2 SUMMARY REPORTS OF QUALITY ASSURANCE ACTIVITIES 

The designated FEMP Quality Assurance (QA) organization shall notify project management 
of field audit and surveillance results, performance of measurement systems, data quality, 
results of QA activities, and, if applicable, repetitive and significant QA problems through 
routine distribution of surveillance and audit reports (Section 12), deviation reports, 
corrective action reports (Section 15), and weekly and monthly activity reports. Records of 
QA activities within the project shall become part of project files. 

The FEMP project manager shall be responsible for variance requests and implementation 
(Section 15) as well as assessment of the variance effect on final project results. The effects 
shall be reported on a timely basis to other potentially affected parties. 

QA reports shall be distributed to the designated FEMP QA organization manager, the 
responsible FEMP project manager, and applicable project personnel. The DOE Remedial 
Investigation/Feasibility Study QA officer shall receive QA reports pertaining to 1991 
amended Consent Agreement activities. Reports of activities that affect 1991 amended 
Consent Agreement requirements shall be distributed by DOE to the EPA-RPM. The EPA- 
RPM is responsible for distributing reports to appropriate EPA personnel. 

16;3 LABORATORY MANAGEMENT REPORTS 

Laboratory managers and quality control coordinators, or equivalent, shall provide periodic 

, 

minimum. 
1 . .  

0 Assessment of measurement data accuracy and precision 000200 
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Results,of performance and system audits of laboratory activities 

Laboratory inter-comparison study of proficiency of sample results (e.g., quality 
control checks for effectiveness) 

Data quality shall be assessed in terms of precision, accuracy, representativeness and method 
and matrix detection limits. The status of objectives shall be recorded. If they are not met, 
an explanation of problems, why they were not resolved, and limitations on data use shall be 
included. 

Significant quality problems and their resolutions 

16.4 FINAL PROJECT REPORTS 

The final report for each phase of a program or project, including remedial investigation and 
feasibility studies reports, shall include a separate QA section that summarizes data quality 
information collected during the project. A brief description of QA elements implemented 
within the project, surveillances and audits, significant audit and surveillance findings 
(findings that could affect data interpretation), and implemented corrective actions shall also 
be provided. Limitations on data use shall be identified by data users based on results of 
data validation and specific project requirements. A summary of the applicability of QA 
elements to data quality objectives and achieved data quality shall be included. 

' 
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Figure 2-8. Inactive Fly Ash Disposal Area (Operable U n i t  2) 
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A.2 TABLES 
T*l 

Table 2- 1 

Table 2-2 

Table 2-3 

Table 2-4 

Table 3-1 

. . . . . :_ ... . . 

Example Project Objectives for Remedial Investigation/Feasibility Study 

Internal Quality Contiol Requirements 

Summary of Data Uses by ASL 

Field Quality Control Samples 

Organizations Operating at Fernald Environmental Management Project 

Table 3-2 List of. Laboratories Approved for Fernald Environmental Management Project 
Analyses 

Table 3-3 Quality Assurance Responsibilities 

Table 4-1 . Site Training Requirements 

Table 6-1 Sample Container and Preservation Requirements 

Table 12-1 Example Audit Schedule 

Table 13-1 Minimum Preventive Maintenance for Commonly Used Field Equipment 

Table 1-1 Summary Table of Operational Calibration Requirements 

Table K-1 Reportable Quantities for Classification as a Hazardous Material 

Table K-2 Allowable Shipping Quantities for Uranium Decay Series Radionuclides 

Table K-3 Low Specific Activity Concentration Limits for Radionuclides of the Uranium 
Decay Series 

Table K-4 Label Selection 

. ' . *., " .. .- 
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ASL 

A 

B 

C 

D 

Page 64 bf 132 

Anal yte(s) Decision (Action) Matrix Method' 
Level 

PH 8 or higher Water pH meter 

1 , 1 , 1-trichloroethane; 5 ppb Water SW 846-8260 
1,1,2-trichloroethane 

Arochlor- 1242; 10 PPb Water US EPA CLP 
Arochlor- 1254; Statement of Work 
Arochlor- 1260 

Uranium-238 35 pcilg .Soils Thermal Ionization 
Mass Spectrometry 

Table 1-1 EXAMPLE SAMPLE SUMMARY TABLE 

Referenced analytical methods are to be used as specified in Section 9 and Appendix G. 
For ASL A, identify the field instrument being used in this column. 
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Table 2-2 INTERNAL QUALITY CONTROL REQUIREMENTS 

ANALYTICAL SUPPORT LEVELS 
B C & D  

Inornanic Analvtical OC S arnDleS 

Laboratory control 
samples 

Met hod blanks 

Matnx spikes 

Laboratory replicate 
samples 

Interference check 

Dilution check 

Initial 
CalibrationfVerification 

Continuing Calibra tio"f;vdm&m 
. . ... . . ,....... . . . : , . .,.......;.... , : .;.. :.: ...: :.;.:.,,:...:.:.:.: . 

1 per analytical 
batch if 
applicable 

1 per analytical 
batch of samples 

1 per 20 samples 
or 1 per analytical 
batch , whichever is 
more frequent (per 
matrix) if 
applicable to the 
method 

1 per 20 samples 
or 1 per analytical 
batch, whichever is 
more frequent (per 
matrix) if 
applicable to the 
method 

AIS 

AIS 

As required by 
method 

As required by 
method 

1 per analytical 
batch if 
applicable 

1 per analytical 
batch of samples 

1 per 20 samples 
or 1 per analytical 
batch, whichever is 
more frequent (per 
matrix) if 
applicable to the 
method 

1 per 20 samples 
or 1 per analytical 
batch, whichever is 
more frequent (per 
matrix) if 
applicable to the 
method 

1 per analytical 
batch per matrix 

1 per analytical 
batch per matrix 

AIS 

A/S 
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Table 2-2 INTERNAL QUALITY CONTROL REQUIREMENTS (cont.) 

ANALYTICAL SUPPORT LEVELS 
B C & D  

Owanic Analvtical OC SWD la 

Method (reagent) 1 per 20 samples 
blanks or 1 per analytical 

batch, whichever is 
more frequent (per 
matrix) if 
applicable to the 
method 

Matrix spikes 

Matrix spike 
duplicates 

Surrogates 

1 per 20 samples 
or 1 per analytical 
batch, whichever is 
more frequent (per 
matrix) if 
applicable to the 
method 

1 per 20 samples 
or 1 per analytical 
batch, whichever is 
more frequent (per 
matrix) if 
applicable to the 
method 

Present in every 
determination 

DFI'PP and BFB Daily 

results 
performance 

1 per 20 samples 
or 1 per analytical 
batch, whichever is 
more frequent @er 
matrix) if 
applicable to the 
method 

1 per 20 samples 
or 1 per analytical 
batch, whichever is 
more frequent @er 
matrix) if 
applicable to the 
method 

1 per 20 samples 
or 1 per analytical 
batch, whichever is 
more frequent (per 
matrix) if 
applicable to the 
method 

Present in every 
determination 

Onceevery 12 
hours 

Internal standard AIS In every 
(GUMS) . determination 
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Table 2-2 INTERNAL QUALITY CONTROL REQUIREMENTS (cont.) 

ANALmcAL SupPo RT LEVELS 
C & D  B 

Oreanic Analytical OC Sa mDleS - (cont.) 

Performance AIS 1 per 10 samples 
evaluation 
standard 
(pesticides1 PCBs) 

/. 

Initial 
calibration 

Continuing 
calibration 

AJS AIS 

Second column AIS 

analyses) 
confirmation (GC 

AIS AIS 

Review of compound AIS 
identification for 
target analytes 

Review tentatively AIS 
identified compounds 

For all positive 
hits 

For all positive 
hits by GUMS 
methods 

For GUMS methods 
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.... 

Notes 

AIS - As specified in method or project specific plan 
NIA - Not applicable 
(1) - Gross Alpha and Gross Beta are applicable to ASL B only 

,: i .. .. 000224 
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ERNALD ENVIRONFENTAL MANAGEMENT PROJECT 
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Table 2-3 SUMMARY OF DATA USES BY ASL 

ASL Data Uses 
A 

B 

field screening, qualitativ 
presence or absence of 

contamination, assess areal extent of 
contamination. 

C 

D 

Assess nature and extent of contamination, 
treatability, engineering studies, risk 
assessment, environmental monitoring for 
NPDES, CAA, RCRA or other permit 
purposes. 

Assess nature and extent of contamination, 
treatability, engineering studies, risk 
assessment, environmental monitoring for 
NPDES, CAA, RCRA or other permit 
purposes. 

.. 

E 
... 

field 
screening, assess nature and extent of 
contamination, treatability, engineering studies, 
risk assessment, environmental monitoring for 
NPDES, CAA, RCRA, or other permit 
purposes. 

. .  .. ” . 000228 
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Table 2-4 FIELD QUALITY CONTROL SAMPLES 

.ANALYTICAL SUPPO RT LEVELS 
B C D 

INORGANICS, ORGANICS, and RADIONUCLIDES 

Field blanks 

Equipment rinsate' 
blanks 

Field, duplicates 

Preservative 
blanks 

Container blanks 

Trip blanks 
(VOAs only) 

. ,  

AfS 
.... . 

. . . . . . . . . . . . . . 
1 per 20 or 1 per 1 per 20 
sampling round, 
whichever is more 
frequent more frequent 

or 1 per sampling 
round, whichever is 

AIS 1 per 20 or 1 per 20 
1 per sampling round, 
whichever is more 
frequent more frequent 

. or 1 per sampling- 
round, whichever is 

AIS 1 per 20 or 1 per 1 per 20 
sampling round, 
whichever is more 
frequent more frequent 

or 1 per sampling 
round, whichever is 

AIS AIS AIS 

AIS 

AIS 

1 per QC lot of 
containers 

1 per QC lot of 
containers 

1 per shipping 
container container 

1 per shipping 

'A 

5 .  ' 
., .. 

4. .i 
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Table 2-4 FIELD QUALITY CONTROL SAMPLES 

INORGANICS, ORGANICS, and RADIONUCLJDES 

Field OC S a m ~  la 
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Table 3-1 ORGANIZATIONS OPERATING AT FERNALD ENVIRONMENTAL 
MANAGEMENT PROJECT (SEPTEMBER 1993) 

REMEDIAuREMOVAL DESIGN 
SUBCONTRACTOR 

TECHNICAL SUPPORT 

Parsons International Technologies, Inc. 

m I A w R E M O V A L  ACTION 
SUBCONTRACTOR 

DRILLING SUPPORT 

Pennsylvania Drilling 

MISCELLANEOUS SUPPORT 

000232 
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Table 3-3 QUALITY ASSURANCE RESPONSIBILITIES 
- 

Quality Assurance (QA) Task 

Overall management 

Responsible Ofgamzation/Personel 

DOE Fernald Office site manager 
DOE remedial project manager 
EPA Region V remedial project manager 

Preparation of SCQ and supporting documents 

Review of SCQ and supporting documents 

Approval of SCQ and supporting documents 

Internal field surveillancedaudits 

External field surve i l lances /per fore  audits 

Internal laboratory auditdsurveillances 

External laboratory auditdsurveillances 

Internal approval of project-specific plans 

External approval of project-specific plans 

DOE remedial project manager 
DOE QA officer for RUFS 
€PA Region V QA Section 
EPA Region V Central Regional Laboratory 
EPA Region V Central District Office 
Ohio EPA 

DOE Remedial Project Manager 
DOE QA officer for RIlFS 
EPA Region V remedial project manager 
EPA Region V repod QA manager 

Designated FEMP QA organization 
FEMP project managers 

EPA Region V Central Regional Laboratory 
EPA Region V Central District Office 
Ohio EPA 

Laboratory managers 

EPA Region V Central Regional Laboratory 

Contract technical monitor (where applicable) 
Design 
FEMP organization 

€PA Region V remedial project manager 
Ohlo EPA (Consent Decree activities) 

Document control of SCQ and supportmg documents ERMC 

000240 
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Table 6-1 SAMPLE CONTAINER AND PRESERVATION REQulREMENTs 

Holding 
Preservative Time 

Permissible 
Sample 
Type 

~ ~~ 

Radiological Samples in Water 

Total uranium 
Radium - 228 
Lead - 210 
Gross Alpha 
Gross Beta 

1,OOO-mL plastic or glass 
1 .OOO-mL plastic or glass 
1,OOO-mL plastic or glass 
1.OOO-d plastic or glass 
1.OOO-mL plastic or glass 

HNO,, pH < 2 6 months’ 
HNO,, pH < 2 6 months’ 
HNO,, pH < 2 6 months7 
HN03, pH C 2 6 months’ 
HNO,, pH < 2 6 months’ 

G or C 
G or C 
G or C 
G or C 
G or C 

Isotopic u m u m  1,OOO-mL plastic or glass 6 months’ G or C 
G or C Isotoptc thonum 1,OOO-mL plastic or glass 6 months’ 
G or C Radium - 226 1 .OOO-mL plastic or glass 6 months’ 

Gamma scan 1,OOO-mL plastic or glass 6 months’ G or C 
Isotopic neptumum 1,OOO-mL plastic or glass 6 months’ G or C 
Isotopic plutomum 1,OOO-mL plastic or glass 6 L U O L - I ~ ~ ~ ~  G or C 

Radiological Samples in Soil/Sediment 

Radium - 226 G or C 8-02. widemouth glass None 6 BXWW 
or sealed plastic bag 

Isotopic thorium 

Isotopic uranium 

8-02. wdemouth glass None 6manthS’ G or C 
or sealed plastic bag 

8-02. widemouth glass None 6 m0Itfba’ G or C 
or sealed plastic bag 

isoropic pfutordurs months7 G or C 

‘Gamma scan 8 - o ~  widemouth glass None G or C 
or sealed plastic bag 

Gram 

Radiological Samples - Other Materials dQ0248 
Radium - 228 in air Sampling jig 
Radium - 226 in air Sampling jig 
Isotopic uranjum ,@-air Sampling jig 

None . G.or C 
None G or C 

G or C None 
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Table 6-1 SAMPLE CONTAINER AND PRESERVATION REQUIREMENTS 

Analyte Container 

Permissible 
Holding Sample 

Preservative Time Type 
~~ 

Radiological Samples - Other Materials (cont.) 

Uranium in air 

Gamma scan in air 

Radium - 226 in milk 

Isotopic thorium in milk 

Isotopic uranium in milk 

Gamma scan in milk 

Isotopic thorium in vegetation 

Isotopic uranium in tissue/ 
vegetation 

Concentrated Waste Samples 

Organic compounds* 

Metals and othe? 
inorganic compounds 

EP toxicitye 

Sampling jig 

Sampling jig 

100-mL plastic or glass 

100-mL plastic or glass 

100-mL plastic or glass 

100-mL plastic or glass 

Sealed plastic bag 

Sealed plastic bag 

8-02. widemouth glass 
with Teflon liner 

8-02. widemouth glass 
with Teflon liner 

8-02. widemouth glass 
with Teflon liner 

TCLP 500-mL amber glass 
with Teflon lined lid 

Flash point and/o$ 
heat content 

8-02. widemouth glass 
with Teflon liner 

None 

None 

5 muliter 3 months:! 
H,CCHO 
5 &liter 3 months? 
H,CCHO . . 

5 d l i t e r  3 months! 
H,CCHO 

5 &liter 3 months' 
H,CCHO 

Freeze (< O'C) 

Freeze (< O'C) 

G or C 

G or C 

G or C 

G or C 

G or C 

G or C 

G or C 

G or C 

None 6 months G or C 

None 6 months G or C 

None 6 months G or C 

COO16 organics G or C 
14 days 
Inorganics 
28 days 

None 28 days G 

. :.. 1 I 
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Table 6-1 SAMPLE CONTAINER AM) PRESERVATION REQUIREMENTS (cont.) 

Container 

Permissible 
Holding Sample 

PreserPative Time T Y D ~  

Fsh Samples 

Semi volatile c~mpounds,~ 
organochlorine chlorine 
pesticides PCBs. herbicides, 
organo-phosphate pesticides 

Wrap in aluminum foil 

Metals and other' 
inorgmc compounds except Hg 

Place in plastic ziplock bag 

Mercury Place in plastic ziplock bag 

Liquid - Low to Medium Concentration Samples 

Alkalinity 1 -liter polyethylene' 
with polyethylene 
or polyethylene-lined 
closure 

AcidityC 500-mL or I-liter poly-: 
ethylene with polyethy- 
lene or polyethylene- 
lined closure 

Freeze 14/40 days' 

Freeze 6 month$ 

F a z e  28 days 

Cool6 14 days 

COOP Immediate 
(in field) 

G or C 

G or C 

G or C 

G or C 

G or C 

Alkalinity 

Ammonia 

BacteriologicalC 

Cool6 14 days 1 -liter polyethylene' 

1 -liter polyethylene2 Cool6 28 days 
with polyethylene HISO, to 
or polyethylene-lined pH < 2  
closure 

G or C 

G or C 

24 hours G 250-mL glass with glass Cool6 
closure or plastic capable 
of being autoclaved 
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Table 61 SAMPLE CONTAINER AND PRESERVATION REQUIREMENTS (cont.) 

Permissible 
Holding Sample 

PreserPative Time Type Analyte Container 

Liquid - Low to Medium Concentration Samples (cont.) 

Static Bioassay" 1-gal. amber glass 
(not solvent nnsed) 

Cool6 36 hours G or C 

Cool6 48 hours G or  C Biochemical oxygen' 112-gal. polyethylene2 
demand (BOD) with polyethylene closure 

Chloride' 500-mL or 1-liter poly-* 
ethylene with polyethy- 
lene or polyethylene-lined 
closure 

None 28 days G or C 

Chlorine residual' In-situ (beaker or bucket) None 

Cool6 

24 hours G 

Colof 500-d or 1-liter poly-2 
ethylene with polethy- . 
lene or polyethylene- 
lined closure 

48 hours G or C 

Conductivity' 5 0 0 - d  or 1-liter poly-' 
ethylene with polyethy- 
lene or polyethylene- 
lined closure 

Cool6 28 days G or C 

Chromium, hexavalent' 

Cyanide' 

1 -liter poiythylene with 
polyethylene closure 

Cool6 24 hours G 

1-liter or 112 gallon 
polyethylene with poly- 
ethylene or polyethylene 
lined closure 

G 14 days Ascorbic 
acid3J 10 N sodium 
hydroxide 
pH >12 
Cool6 

Dissolved oxygen' 
@robe) 

In-situ (beaker or bucket) None Immediate G 
(in field) 

Dissolved oxygen' 
( d e r )  

300-mL glass (BOD bottle) . Fix on site, 24 hours G 
S t o r e  in dark 

EP toxicity* 1-gal. glass (amber) with 
Teflon liner 

Cool6 6 months G or C 
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Table 6-1 SAMPLE CONTAINER AND PRESERVATION REQUIREMENTS (cont.) 

Container 

Permissible 
Holding Sample 

Reservative Time Type 

Liquid - Low to Medium Concentration Samples (cont.) 

None 28 days G or C Fluoridec 500-mL or 1-liter 
ethylene with polyethy- 
lene or polyethylene- 
lined closure 

HardnessC SOO-tnL or 1-liter poly- 
ethylene with polyethy- 
lene or polyethylene- 
lined closure 

50% nitric' 6 months G or C 
acid 
pH c 2  

MBASC 500-mL or 1-liter poly-* r COO16 48 hours G or C 
ethylene with polyethy- 
lene or polyethylene- 
lined closure 

Metalsc except Hg 1-liter polyethylene 50% nitric' 6 monthsg G or C 
and hexaveleat cttrorrrium wth polyethylene-lined acid 

closure pH < 2  

G or C Mercury 1-liter polyethylene 50% nitri9 28 days 
I 

WI th pol yeh t y lene- 1 ined 
closure p H c 2  

acid 

G Metals, dissolved' except Hg 1-liter polyethylene Filter-on-~ite~ 6 monthsg 
with polyethylene lined 50% nitric 
clo!yre acid 

pH < 2  

G Mercury 1-liter polyethylene Filter-on-site' z# days ..... 
with polyethylene-lined 50% nitric acid 
closure . p H c 2  

C j ~  
..................... ............... 
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Table 6-1 SAMPLE CONTAINER AND PRESERVATION REQUIREMENTS (cont.) 

Analyte Container 

~~~ 

Permissible 
Holding Sample 

Preservative Time Type 

Liquid - Low to Medium Concentration Sample (cont.) 

.. .... 

Semi volatile comp~unds .~  
organochlorine chlorine 
pesticides PCEs, herbicides, 
organo-phosphate pesticides 
in water 

No residual chlorineC 
present 

Residual chlorineC 
present - 

Volatile organic ~~mpounds '  

I-gal. amber glass or COOP 7/40 days' G or  C 
2 1/2-gal. amber glass 
with Teflon liner 

I-gal. amber glass or Add 3 LIL 10% 7/40 days' G or C 
2 1/2-gal. amber glass 
with Teflon liner sulfate per 

sodium tho- 

gallon 
COOP 

4 drops conc. 14 days G 
present Teflon lined septum cups hydrochloric acid G 
No residual chlorineC 2 40-aL vials with 

No residual chlorinec 2 40-LUL vials with COOP 7 days G 
present Teflon lined septum caps 

Residual chlorineC 2 40-mL vials with SeeNote4 7deys G 
present - drinking water Teflon lined septum caps 

COOP 14 days G 
.Q*W% j ~*~ .~~ 

Organic halogens,E 
purgeable (POX) 

2 40-mL vials with 
Teflon lined septum caps 

x ,  ... 
ii ' . _,...I._. ... ...... ...... 

Cool6 28 days G osganic hal0gens.E 250-mL amber glass with 
. Teflon-lined septum closure .- - total crow 
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Table 6-1 SAMPLE CONTAINER AND PRESERVATION REQUIREMENTS (cont.) 

Analyte Container 
Holding 

PreserPative Time 

Permissible 
Sample 
Type 

Liquid - Low to Medium Concentration Samples (cont.) 

G Total Orgaaic Carbon 250 mL amber glass with Cool6 28 days crw Teflon lined septum closure 

Total.petroleum hydrocarbons 1OOO-mL glass with Teflon- Cool6 28 days G or C 
lined closure HCItopH < 2 

pHC 

Total PhenolsC 

Phosphorus. totalC 
dissolved 

Solids. settleableC 

Solids (total andC 
suspended, etc.) 

In-situ (baker or) 
bucket (plastic or glass) 

I-liter amber glass 
with Teflon-lined closure 

L 

500-mL or I-liter poly- 
ethylene with polethy- 
lene or polyethylene- 
lined closure 

500-mL or 1-liter poly- 
ethylene with polyethy- 
lene or polyethylene- 
lined closure 

112-gal. polyethylene 
with polyethylene 
closure 

500-d or I-liter poly-: 
ethylene with polyethylene 
or polyethylene lined 
closure 

None 

Filteran-site 
COOP 

Filter-on-si te 
50% sulfuric 
acid 
pH <2 
COOP 

Cool6 . 

Cool6 

Immediate G 
(in field) 

28 days 

28 days 

7 days 

7 days 

G 

G or C 

G or C 

I 
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Table 6 1  SAMPLE CONTAINER AND PRESERVATION REQUIREMENTS ( a n t . )  

Permissible 
Holding Sample 

Type Analyte Container Preservative Time 

Liquid - Low to Medium Concentration Sampler (coot.) 

Sulfatesc 

SulfidesC 

TemperatureC 

Total dissolved solids 

5W-mL or 1-liter poly-’ COO16 
ethylene with polyethyl- 
ene or polyethylene- 
lined closure 

28 days G or C 

500-aL or 1-liter poly-’ 
ethylene with polyethy- 
lene or polyethylene- 
lined closure 

In-situ (beaker or bucket) 

1OOO-mL polyethyleneZ 
with polyethylene 
or polyethylene-lined 
closure 

2 m t z i n c  7 days G 
acetate’ conc. 
Sodium hydroxide 
pH >9 
Cool6 

None Immediate G 
(in field) 

G or C None 7 days 

Soil, Sediment, or Sludge Samples - Low to Medium Concentration 

Cation exchange capacity 1 O O O - d  polyethylene: COO16 
with polyethylene 
or polyethylene-lined 
closure 

EP toxicity“ 

MetalsA except Hg 

Mercury 

8-02. widemouth glass Cool6 
with Teflon-lined closure 

8-02. widemouth glass COO16 
with Teflon-lined closure 

8-02. widemouth glass COO16 
with Teflon-lined closure 

NutrientsA-including 500-rnL polyethylene with Cool6 
nitrogen, phosphorus, polyethylene closure or 
chemical oxygen demand 8-02. widemouth glass 

with Teflon-lined closure . 

6 months 

6 months 

6 months* 

28 days 

28 days 

G or C 

G o r C ,  

G or C 

G or C 

G or C 
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Table 6-1 SAMPLE CONTAINER AM) PRESERVATION REQ-S (cont.) 

Container 

Permissible 
Holding Sample 

Resmative Time Type 

Soil, Sediment, or Sludge Samples - Low to Medium Concentration (cont.) 

Semi volatile compounds,c 8Qz; widemouth glass Cool6 14/40 days' . G or C 

pesticides PCBs, herbicides, 
organo-phosphate pesticides 

organochlorine chlorine with Teflon liner . -* .............. si2 

. . . . . . . .  

................... 

. .  

. . . . .  

Volatile orgmc compund& 4-0z. (120-mL) widemouth Cool6 14 days G or C 
glass with Teflon liner 

~ -. C ^ _ . ? .  
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Table 6-1 SAMPLE CONTAINER AND PRESERVATION REQUIREMENTS (cont.) 

Analyte Container 

Permissible 
Holding Sample 

R.eserPative Time Type 

Soil, Sediment, or Sludge Samples - LAW to Medium Concentration (cont.) 

Other inorganit? 500-mL polyethylene Cool' 14/40 days' G or C 
compounds including with polyethylene 
cyanide closure or 8-32. widemouth 

glass with Teflon-lined closure 

TCLP 500-mL amber glass widemouth Cool' 
with Teflon lined-closure 
4-02 glass with Teflon-lined 
closure for VOC 

organics G or C 
14 days 

Inorganics 
6 months 

Total petroleum hydrocarbons 500-mL glass with Teflon- Cool6 28 days G o r C  . 
lined closure 

Notes 

1. For holding times listed as xx/yy days, the first number is the ailowed holding time for extraction or preparation 
of the sample for analysis and the second number is h e  allowed holding time for analysis of the extract. 

2. Use indicated container for single parameter requests, 112 gallon polyethylene container for multiple parameter 
requests except those including BOD, or 1-gallon polyethylene container for multiple parameter request that include 
BOD. 

3.  

4. Collect the sample in a 4-0unce soil VOA container that has been pre-preserved with four drops of 10-percent 
sodium thiosulfate solution. Gently mix the sample and transfer to a 40-mL VOA vial that has been pre-preserved 
with four drops concentrated HC1. Cool to between 2' and 6" C. 

5 .  Use ascorbic acid only if the sample contains residual chlorine. Test a drop of sample with potassium iodide-starch 
test paper. A blue color indicates need for treatment. Add ascorbic acid, a few crystals at a time, until a drop of 
sample produces no color on the indicator paper, then add an additional 0.6 grams of ascorbic acid for each liter 

. of sample volume. 

.- . 
. ' 1' .. 

Y r  ., . 
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Notes (cont) 

6 .  Cool to the range of 2' to 6' C. 

7. 

8. 

Radiochemical holding times are 6 months or 5 half-lives, whichever is shorter. 

Holding time for Mercury analyses is 28 days. 
. 

9. Adjust to pH<2 with HSO,, HCL or solid NaHSO,. 

10. Frre chlorine must be removed prior to addition of HCl by the appropriate addition of Na&O,. 

Table 6 1  SAMPLE CONTAINER AND PRESERVATION REQUIREMENTS (cont.) 

Abbreviations 

G Grab 
C Composite 
VOA - Volatile organic analysis 
voc - Volatile organic compound 

References 

A U.S. EPA Region IV, Environmental Services Divisicn, Amlyrical Suppon Branch, Opemrions and Quality 
Control Manual. June 1, 1985, or latest version. 

B EPA Method 1310, 'Extraction Procedures'. 1982, SW 846, U.S. EPA, Office of Solid Wastes, Washington, D.C. 

C 40 CFR Part 136, Fedetal Register, Voi, 49, No. 209, October 26, 1984. 

D US. EPA Region IV, Environmental Services Division. Ecobgicnl Support Branch, Sfandand Opemting 
Procedures Manual, latest version. 

E EPA Interim Method 450.1, 'Total Organic Halide' US. EPA, ORD. EMSL, Physical and Chemical Method 
Branch. Cincinnati, Ohio, November, 1980. 

000258 
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FORMS 

This appendix contains the forms referenced in the SCQ. The following forms may be found 
herein. 

Form 4-1. 

Form 5-1. 

Form 5-2. 

Form 7-1. 

Form 7-2. 

Form 12-1. 

Form 12-2. 

Form 12-3. 

Form 12-4. 

Form 12-5. 

Form 12-6. 

Form 12-7. 

Form 12-8. 

Form 12-9. 

Document Change Request 

Example Field Activity Form 
. . . . . . . . . . . . . . . 

. . .  

Analysis RequestKustody Record Form 

Example Sample Label 

Example Surveillance Plan and Checklist for Field Performance Audit 

Example Surveillance Plan and Checklist for Sample Shipment 

Example Surveillance Plan and Checklist for Ground Water Sampling 

Example Surveillance Plan and Checklist for Sample Shipment (Receipt 
by Laboratory) 

Example Surveillance Plan and Checklist for Monitoring Well 
Installation 

Example Surveillance Plan and Checklist for Surface Water Sampling 

Example Surveillance Plan and Checklist for Subsurface Drilling and 
Soil Sampling 

Example Surveillance Plan and Checklist for Field Screening of 
Samples to be Shipped (Smear Counter) 

Example Surveillance Plan and Checklist for Field Screening of 
Samples to be Shipped maI (Tl) Detector] 
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Form 12-10. 

Form 12-11. 

Form 15-1. 

Form 15-2. 

Form 15-3. 

Form C-1. 

Form D- 1. 

Form D-2. 

Form D-3. 

Form D-4. 

Form D-5. 

Form D-6. 

Form D-7. 

Form D-8. 

Form D-9. 

Form D-10. 

Example Analytical Services for Characterization of Samples for RCRA 
HazardoudMixed Waste Constituents' Pre-Award Survey and/or Audit 
Checklist 

Example Surveillance Plan and Checklist for Laboratory Audit for CLP 
Items 

Example Deviation Report 

Example Corrective Action Report for Field Activities 

DQO Summary Form 

SE 

Organic Data Validati 
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Form D-11. 

Form D-12. 
Form 3-1. Example Lithologic Log ... 

Form 3-2. Example Well Completion Log 
.... 

Form K-1. 

Form K-2. 

Form IC-3. 

Example Stack Sampler Inspection Report Form 

Example Radiation Stack Monitor Inspection Report Form 

Example Final Stack Sampler Results Form 

Form K-4. Example Dust Collector Stack Sampling Log Form 
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FEMP SCQ 
DOCUMENT CHANGE REQUEST 
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552? A P P E N D E B  
ERNALD ENVIRONMENTAL MANAGEMENT PROJECT Revision O.? 

QUALlTY ASSURANCE PROJECT PLAN 4 May 1994 

REQUEST X: 

Issue Date: 

Page - of - 
b f u ~ i A ~ ~  

Page 5 of 147 

DCR TITLE: SECTION/PAGE R: REV. DATE: 

CHANGE J U STI FI CAT1 0 N : 

CONTENT OF CHANGE: 

IMPLEMENTATION DATE: 

EFFECTIVE DATE: 

OTHER: 
~ ~~ ~ ~~~ 

REQUIRED APPROVALS: 

FEMP PROGRAM/PROJECT MGR - PARSONS DATE OTHERS AS REOUIRED DATE 
I 

QA OFFICER - PARSONS DATE * OTHERS AS REQUIRED OAT€ 

Form 4-1. Document Change Request 
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FEHP FIELD. ACTIVITY LO6 
SEti 

OATE: 
SHEET OF - CONTROL HWBEA: 000000 

A 
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FIELD ACTIVITY LOG 
INSTRUCTIONS 

1. The Control Number will be preprinted. Enter the following information on the top 
portion of the log sheet: 

0 Date 
0 Sheet Number of total sheets 

2. Record the following information before beginning any activities: 

0 Project Name 
0 Project Number 
0 Field Team Leader 
0 Field Team Members 

3. Record all activities with the following information: . ' 

0 Field Activity Subject 
0 Weather Conditions 
0 Related Field Form Control Number(s) 

4. Record the following readings: 

0 Alpha Meter S. N. 
0 BeWGamma Meter S. N. 

5 .  Record other activity information such as: 

0 Time 
0 Description of Activity 

6.  Record other information such as: 

0 Calibration information 
Visitor Information (as applicable) 

7 .  Have the Team Leader or designee sign and date the Field Activity Log when all 
information for the log is completed. 

. 1  

, . .  ' Form 5-1. Example Field Activity Log Form Page 2 of 2 
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SAMPLE COLLECTION LOG 
INSTRUCTIONS 

.... . 

(r ample 

Form 5-2. Example Sample Collection Log Form Instructions Page 1 of 2 

0002T95 
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INSTRUCTIONS FOR COMPLETING SITE-WIDE 
ANALYSIS REQUESTKUSTODY RECORD FORM 

PART 1 OF 2 

SAMPLING PERSONNEL 

Prior to sample collection, obtain a Site-Wide Analysis RequestKustody Record (SAWCR) 
form from the FEMP poject contact. If a project-specific plan requires samples to be delivered 
to more than one Sampling receiving area, obtain a separate SAWCR form for each FEMP 
laboratory. 

Use a black indelible ink pen, applying pressure to ensure good resolution on the copies. 

1 .  

2. 

3. 

4. 

5 .  

6.  

7. 

8. 

9. 

10. 

1 1 .  

Space 1 - Enter project name (e.g., NPDES, drum waste, general sump). 

Space 2 - Enter plan or project number. 

Space 3 - Print name of FEMP project manager. 

Space 4 - Print name and phone number of sampling team leader. 

Space 5 - Enter account number for charging analysis cost. 

Space 6 - Sign form. If the sample inventory listed on the SAWCR represents the 
efforts of more than one sampler, each sampler shall legibly sign the form using full 
name. 

Space 7 - Enter name, organization, and address to which analysis results should be sent. 

Space 8 - Enter sample batch number. 

Space.9 - Enter page number of form and total number of pages of form. 

Space '10 - If problems related to samples arise, complete spaces 11, 12, and 13. If 
there are no problems, enter N/A (not applicable) intach space. 

. '  

Space 11 .-. Enter name of group responsible for sampling. 

Form 7-1. Analysis Request/Custody Record Form (Page 2 of 8) 
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12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

Page 14 of 147 

Space 12 - Enter name of FEMP project contact for answering questions about samples. 

Space 13 - Enter phone number of person named in space 12. 

Space 14 - Enter special information that may help analyst (e.g., samples suspected of 
containing high VOA concentrations). 

Spaces 15, 16, and 17 - Check applicable laboratory to which sample is transferred. 

Space 20 - Enter sample identification number. 

Space 21 - Enter specific location from which samples was taken (e.g., drum number, 
building number, manhole 175). 

Space 22 - Enter matrix code for sample analysis (from Arrczlysis Code Book). 

Space 23 - Enter month, day, and year sample was collected. 

Space 24 - Enter time (24-hour style) sample was collected. 

Space 25 - Enter type of container (e.g., glass, plastic) and site of container (e.g., 4- 
ounce, 1 liter). 

Space 26 - Check composite or grab column as applicable to each sample listed. 

Space 27 - Enter total number of containers per sample listed in space 20. 

Space 28 - Enter analyte code, preservative code, and unit code from the Analysis Code 
Book. 

Space 29 - Use to explain or clarify information about the samples. 

Space 30 - Reference item numbers in column 18 and provide reaSOn for sample transfer 
(e.g., for analysis, sampling completed). 

If the SAR/CR is missing information or the information does not match the samples or 
the sampling plan, correct the SAWCR before relinquishing samples to the laboratory. 

Form 7-1. Analysis Request/Custody Record Form (Page 3 of 8) 

3 , ... 
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28. If an entry needs to be changed, proceed as follows. 

a. Draw a single line through the entry so that the old data is still legible, enter' 
correct information, and initial and date the change. Do not erase or use white 
out. 

b. If the change is major, provide a brief statement to explain why the data is being 
changed or discarded along with initials and date. Use extra sheets if necessary. 

29. Deliverkhip the completed SAWCR along with the samples to the Laboratory. 

30. Space 31 - Sign to reiinquish to receiver. If the sample inventory listed on the SAWCR 
represents the efforts of more than one sampler, each sampler shall legibly sign here 
using full name. 

31. Space 33 - Enter month, day, and year of sample transfer. 

32. Space 34 - Enter time (24-hour style) of transfer. 

ANALYTICAL LABORATORY 

1. 

2. 

Upon receipt of samples from sampling personnel, inspect sample containers for damage. 

If damage is found, document it in space 29. 

3. 

4. 

Check the SAWCR for completeness and accuracy. 

If the SAWCR is complete and accurate, sign the form in space 32. 

NOTE 

Red ink designates the form as the original. 

Form 7-1. Analysis Request/Custody Record Form (Page 4 of 8) 
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5 .  

6. 

7. 

8. 

Assign a form number (space 35) to the SAWCR form and using red ink, record the 
form number developed in accordance with the following format. 

Laboratory Name / Calendar Year (2 digits) / Consecutive Number (e.g., SRL- 
91-OOO1 would be the fust SAWCR form to arrive in the sample receiving 
laboratory in the year 1991) 

Record this number in a controlled, bound log with sequentially numbered pages. 
Include a brief description of the samples. 

To transfer or dispose of a sample, obtain the original SAWCR and complete spaces 30 
through 34. 

a. If the sample is being returned to the sampling requestor, enter "return to 
customer" in space 30. 

b. If the sample requires disposal, enter "disposal" in space 30. 

Return the original SAWCR to the project contact. 

Form 7-1. Analysis Request/Custody Record Form (Page 5 of 8) 
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INSTRUCTIONS FOR COMPLETING SITEWIDE 
ANALYSIS REQUEST/CUSTODY RECORD FORM 

PART 2 OF 2 

FEMP LABORATORY PERSONNEL 

1. 

2. 

3. 

4. 

5 .  

6. 

7 .  

8. 

9. 

10. 

11. 

12. 

13. 

Space 1 - Enter name and address of off-site analytical laboratory that will receive samples. 

Space 2 - Enter release number. 

Space 3 - Enter purchase order number. 

Spaces 4 and 4a - Enter page number and total number of pages in form. 

Space 5 - Indicate sample type (composite or grab). 

Space 6 - Enter item number. 

Space 7 - Enter matrix code from attached list. 

Spaces 8 - Enter phase code. (see *** on OCTR.). 

Space 9 - Enter were laboratory sample ID number. 

Space 10 - Enter list of Analysis Requested for sample. 

Space 11 - Enter date sample was collected in the filed. (See SAWCR). 

Space 12 - Enter number of sample containers being sent for each sample. 

Space 13 - Enter any process knowledge information that is known about the samples. (Example: 
High organics, highly radioactive, etc.) 

14. Space 14 - Signature of FEMP personnel that is sealing the.container for shipment. 

15. Space 15a - Enter date container is sealed. 

16. Space 15b - Enter custody seal ID number. 

Form 7-1. Analysis RequestlCustody Record Fom', Part 2 of 2 (Page 7 of 8) 

000283 
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OFF-SITE LABORATORY PERSONNEL 

1. Space 16 - Enter signature of off-site laboratory person receiving samples. 

2. ’ Space 17 - Enter month, day, and year samples were received. 

3. Return original form to person named in NOTE. 

4. Maintain copy of form with sample until return to FEMP. 

. Form 7-1. Analysis Request/Custody Record Form, Part 2 of 2 (Page 8 of 8) 



APPENDIX 
Revision 

FERNALD ENMRONMENTAL MANAGEMENT PROJECT 

1 22 September 199 
Page 20 of 14 

(intentionally left blank) 

. .  









- .. 



m f l R O N M E N T A L  M A N A G E M k ; U  
QUALITY ASSURANCE PROJECT = A u  A 

SECflON 3 - Response to the Rsauen for Disposition 

(IRmm ' ' r e e m - A r - i s  ! Asworlr I ' Rmr? ! ' Roper ' ' O c h u  

APPENDIX B 

18 October 1W3 

Rc --- a ? .  
L c m u i  - 

WUUATOL' 

Page 75 of 147 

DATE 

Fernald Site 
DEVIATION REPORT 

on Mmm - 
I I 

1 

SECTION 6 - Verification of Disposilion Action 

W U U A T O C  DATE .- 
y(llacAn& k o c  UBBVZ3~P 

6.11BJI 
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PREPARER - COMPLETE SECTION TAND 2 AS FOLLOWS 
REM INSTRUCTIONS 

DATE DISCOVERED E m u  a m  WIN eowmmn waa dncoumd. . 

Page 76 of 147 

I$ CORRECTWE A C T I O N  ROIORT 
REQUIRED 

OR NO. 

REVIS(0N 

PROVIDE DISPOSITION B Y  DATE 

EVALUATOR 

DEVlATlON REPORT (DRI - INSTRUCTIONS 

Er. *ut .  6.wumn (01 n r u  01 a C o r n c u r  *cM rruoh Ouck 'Yw' i f  m-. 01 -No* n not m0Y.d. 

Obtrn and rmn on f k  OR Form a DAHmb.r (rocn am w r  MI Data a t m m  h. Admnrmrcorol 
m-. 

LmuthacunntnnuMnwnbuO. 1 as. 

%QUO- (k or~vvlnmn d r m d  moon- (D pond. daoouuwlp LCUD~ by a warn data o l N N n g  nmoa U t . n  
01 ~ I a v u d  to wnwc mmdmta D- 

Sqn ulddmo Smpn 2 o l  r k  Dll 1- 

RESPONSISLE ORGANIZATION REPRESENTATIVE - COMPLETION OF DISPOSCTION ACTION SECTION 3 

DISPOSITION h . c k  WU aoomoN10 block for Acc.m-u+. R.*rort. R.w. R.M a Ortwr and ndr- h. .DWDM. 
dl+oo- m M. so- 0m~d.d. n 4poo.dpn I *ICQ9(-n.r OT k o a .  wnb. u c h v o ~  p r a u i ~ ~ l ~ n  E- br 
dmo mu dDooanmn ytmn WII k tomd.ud. 

I 

1 
RESPONSIELE ORGANIZATION REPRESENTATIVE - COMPLETION OF DISPOSITION ACTION SECTION 5 

bmorcr Otsoouun Aetmn ugn 8bek 6 and fatwmd to awahmor. 

I EVALUATOR - COMPLETION OF THE VERIFICATION AND CLOSURE OF DISPOSITION ACTION SECTION 8 1 

. .  

Form 15-1. Example Deviation Report (sheet 2 of 2 )  
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OATL: 

Fernald Site 
CORRECTIVE ACTION REPORT 

nmmw: 1 

I 

mowot m m m n w  w: WIlUAllNO MU- 

OMATIQ. 

OATL: 

1 

Form 15-1. Example Corrective Action Report for Field Activities (sheet 1 of 2 )  
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EVALUATOR - COMPLETE SECTION 1 AND 2 AS FOLLOWS 

ITEM INSTRUCTIONS 
DATE DISCOVERED Entn data that c o m c t m  c t m n  war dacowmd to k mowed. 

E n t r  tho organurtmn r r rwnr ibk  for rim Clem 01 utlnty n wheh a cormctm ccmn ta noumd. 

E n t r  n m  of tho npmaontatm rraponrrbb for ea- yuan. 

, RESPONSIBLE ORGANIZATION 
RESPONSIBLE ORGANIZCITION'S 
REPRESENTATIVE 
ACTIVTTV Entn a e t ~ ~ v  mrfonrrd IExampL. h d n  189-1 I 

LOCATION 
REQUIREMENTS 

DEVIATION 
VERBALLY NOTIFIED 
MANAGEMENT 
CAR NO. 

Locatan of th. u t m t v  (Examok R u n  61 

IdentilV the ~m~odurm. natwtmn. standard. or cod. w k h  o8tabhrh.r th. accaotonco cmeru f w  th. u t m t v  01 
nom bang ovahatod. 

Futlv doscnbo tk. drnrtmn ar R rotatre to the nournmema. 

Lirf M. data that Iho rorwnstbia ore.watPn'r man.0emm war wrbaUv notifid of tho potantlal downton. 

Obtun end antar on the CAR Form r CAR Nunbrr trom QI. 

Page 78 of 147 

REVISION 
PROVIOE DLsPOSITIo(y BY DATE 

EVALUATOR 
EVALUATING MANAGER 

~ 

Enter M. c w n t  nwamn nurnbor 0 1, etc. 

A.aumat th orgmatmn d r n u d  mrwnubk  to m n d e  dirpo- K w n  by a cartam d m  0- ampa takmn o 
planned to comct immodiato orobiam. 

Sqn and data Section 2 01 tha CAR form. 

Obtan tho COIICWTO~C# Of t lu QA Managof. 

A. REASON FOR THE DEVlATlON 
(ROOT CAUSE) 

E. ACTION TAKENPROPOSED TO 
INVESTlGAlE AN0 CORRECT 
SIMIlAR WORK 

C. ACIION TAKEN TO I PREVENT RECURRENCE . 

0.tormcn tho undrdvmg Iroot) crum of tho pmbkm and documsm fl n Sodon 3A of th CAR form. 

tl mamrrw. mrfom an inwstlgatton to d o t e m  if any a m i u  wort IS affected by ttu pmbkm and. It SO. 
dontdv th Ktmn trkanlpmpoaad and tho rhodub to c o m a  R n Sutmn 38 of the CAR form. 

0.unba a e t m  1rkmnlpmoor.d to C O ~ C I  th mot c w u  and to P N H ~  mcurrrnco of tho pmbkm in -ton 
X of (H C A R  fm. I 

1 

D. DATEfSI ACTION61 WIU Entn th. mchodukd compktlon drto tor rarmcuva actton n Suuon 30. 
BE COMPLETE 

EVALUATOR - COMPLETION OF THE EVALUATION OF CORRECTIVE ACTION RESPONSE SECTION 4 
k c a m  a M  mvrluato ch om~orod C O r w e t i H  UtDn to d*tonnma Ra d r o u r v  tor rolvlng th. r w c d ~  D m b W  donh( i~d  111 the dowatmn nwR. 

Documom ecrotance ot the pmpoud eowactnm YtDn m Block 4 by rlpnrtum and data 

Nobfv tho orgwatm mrponrhh for cDmctlv. utm ot t h m  n-mn of the pmpoud comcon .cuon md uwdwuto vrth tho oqmumbn to obtam a 
rewad n s w n u  

RESPONSIELE ORGANIZATION REPRESENTATIVE - COMPLETION OF CORRECTIVE ACTION SECTION 5 
Comokte bmehw A c b # l  aqn Bbck 5 and f o w u d  to ovalurtor 

EVALUATOR - COMPLETION OF THE VERIFICATION AND CLOSURE OF CORRECTIVE ACTION SECTION 6 
Monnor tho comctiw menon and *nitr met ttu wtions taken 10 COWM the dewatmn ham boen compktod amrfrctorlty 

Aopmw ccsmanca of wnf i i  c o m t w  K tmn k smbn 6 bv rqnatun and date E n t r  th h m o n  utmn omdomud. 

Enrun the ~ ( n o v r l  of nonconforminq *em taa(s) ow aftw vonlvtng aat i r fmon compktton of JI dhpormo~no actions. 

Forward the cbaed out comctiw u t m n  nwtt C A R )  l o  Commnment bntml w ~ k  a coov to tho msoonatbb orgmuatton mrnaormnt. 

FS-F-2909-1 (REV. 5/7/92) 
069293 

. . *  *. 

~ 

Form 15-1. Example Corrective Action Report for Field Activities (sheet 2 of 2) 
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VARIANCE REQUEST 

VARIANCE (Include justification): 

Date: 

APPROVED BY: 

Date: Date: 
Project Manager 

Others as 

Date: Date: 
Quality Assurance 

Others as 
Requ i red 

Date: Date: 
- 

SCO-DCR Coordinator Others as 

Applicable Oocument(s) and Section No. (s) 

Form 15-3. Example Variance Request Form 
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..- . . . .  

(Place an. "x" in the appropriate selection.) 
. . . . . .. 

R I  Cl FS CI RD 0 RA 0 R,A 0 OTHER 0 Specify: 
l.C. OQO No.:  OQO Reference No. :  

Air 0 Biological Groundwater c] Sediment Soil 0 

Site Characterization 
A n  B n C n D n E n  

Evaluation o f  A1 ternatives 
A I I ]  B n C u D [ 7 E O  

Risk Assessment 
A [ Z I  B ~ C ~ D ~ E ~  

En ineerin Desi n 
A b B h C b D m E u  

Monitoring during remediation activities Other (Explain) 

4.6.0bjective: 

S i t  

. Form C-1. DQO Sumnary Form Page 1 of 8 
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OQO Number: 

1. pH 
Temperature 
Specific Conductance 0 
Dissolved Oxygen 

Si1 ica 

4. Cations 
Anions 
TOC 
TCLP 
CEC 
COD 

cl 0 0 n 
i 

5. VOA 
ABN 
Pesticides 
PCB 

0 

0 

6. Other (specify) 

6. 

Equipment Selection 

ASL A SCQ Section: 

ASL B SCQ Section: 

ASL C SCQ Section: 

ASL D SCQ Section: 

Refer to SCQ Section 

Biased 0 Composite 0 Environmental 0 Grab 0 
Grid 0 
Intrusive Non-Intrusive 0 Phased 0 Source 0 
Other (specify) : 

.<., ~ 

, . c  . ,  
lQog29e 

Form C-1. 000 S m a r y  Form Page 2 of 8 
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OQO Number: . 

(List the samples required. Reference the work 
e sampling ac t iv i ty ,  as appropriate.) 

Background samples: 

(Please provide a specif ic  reference to  the - 
g sampling collection procedures.) 

Trip Blanks 0 
Field Blanks  0 
Preservative B1 anks 0 
Equipment Rinsate Samples 

0 0 '0 
Container 61 anks  
Dupl icate  Samples 
Spl i t  Samples 
Performance Eva1 u a t  ion Samples0 

Other (specify) 

Method B l a n k  
Matrix Spike 

Matrix Dupl icate/Repl ica te  0 
Surrogate Spikes 0 

Other (specify) 

9. Other: Please provide any other germane information t h a t  may impact the d a t a  
quality or gathering o f  th is  particular objective, task or data use. 

000299 . 

, . .  . : 
Form C-1. .DQO Sumnary Form Page 3 of 8 
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OQO SUMMARY FOM 

INSTRUCTIONS FOR COMPLETING THE DATA QUALITY OBJECTIVE SUHHARY FORN 

These instructions are provided to assist in completing the DQO summary form. Each 
section and section element is explained as it appears on the form. The DQO 
summary form shall be completed using the information and logic flow statements 
explained in Appendix C. 

SECTION 1 

Section 1A 

Task/Oescription - Provide concise description of the task (e.g., RCRA ground water 
sampling). 

OUX (Operable Unit Number) - Identify the operable unit where the sampling will 
occur. (See SCQ Section 2 for a description of OUs.) 

Section 1B 

Project Phase More than one phase may be circled because data generated by a sampling and analysis 
activity may support more than one phage of the project. If OTHER is used, provide 
an explanation (e.g., RCRA detection monitoring). 

- Identify the work phase for which the data will be used. 

Explanations of acronyms 

RI - Remedial Investigation 

FS - Feasibility Study 

RD - Remedial Design 
RA - Remedial Action 
R,,A -' Removal Action 

Form C-1. OQO Summary Form (Page 4 of 8) 
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Section 1C 

DQO No, - Enter the number assigned to this particular OQO. It will be assigned by 
the FEMP sampling and analysis management coordinator of the prime operating 
contractor. 

OQO Reference No. - Identify all other DQOs that are related to the OQO being 
prepared. 

SECTION 2 

Media Characterization - Specify the medium being investigated. 
will be considered per DQO. 
a separate DQO for each medium and sampling activity shall be prepared. 
i s  used, include an explanation. 

Only one medium 
If other media are sampled to support a work phase, 

If OTHER 

SECTION 3 

Data Use with Analytical Support Level (A-E) - Identify data use by activity and 
the Analytical Support Levels (ASL)s specified for generation of data. (ASLs are 
described in SCQ Section 2.) More than one activity or ASL may be indicated 
because an activity may be required to generate data from field measurements to 
laboratory analysis. Each discrete task requires a separate evaluation of its 
respective ASL. If other is used, include an explanation. 

Explanations of terminology 

0 Site Characterization - Determinatiqn of the level, extent and location of 
contamination 

0 Risk Assessment - Endangerment assessment ,'or pub1 ic health evaluation 

0 Evaluation o f  Alternatives - Evaluation or screening of remedial 
alternatives 

0 Engineering Design - Detailed engineering design of remedial actions for the 
site 

0 . Monitoring - Dur 
or establishing 
remediation 

ng remediation activities, mon 
base1 i ne condi ti ons for 1 ong 

toring remedy implementation , 
term monitoring after site 

0640301 
Form C-1. OQO Summary Form (Page 5 o f  8) 

. .  . . * , : - .  
.. . 
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SECTION 4 

Section 4A 

Regulatory Drivers - Identify regulatory drivers and Applicable or Relevant and 
Appropriate Requirements (ARAR) associated with the task. 

Section 48 

Objective - Provide a clear, concise statement o f  the reason for the sampling 
activity (e.g., 1991 amended Consent Agreement requirement, RCRA monitoring, waste 
characterization). Include imminent health risks associated with sampling effort. 

SECTION 5 

Site Information - Identify information required to gain an overview of the site 
and the relative complexity and extent of data requirements. Briefly describe the 
physical setting, dimensions, and current use of the site. 

SECTION 6 

Section 6A 

Data Types Analytical Support Level Equipment Selection, and SCQ Reference - 
Specify data requirements for establishing the type, degree, extent, and migration 
characteristics o f  the contaminants and the required site characteristics. 

Expl anat i on 

0 Analytical Parameters 1 - 6 - Describe the necessary analysis to acquire data 
necessary to satisfy task requirements by data quality level and analysis 
activity. (Full radiological includes uranium. ) 

The list of  analytes and other category are completed according to data 
requirements. 

Section 68 

Equipment Selection and SCQ Reference (ASLs A through E with SCQ) - Identify 
equipment required to analyze sarnpl e parameters and corresponding reference to that 
equipment by analytical method in Attachment I, the FEMP Laboratory Analytical 
Methods Manual. 

Form C-1. OQO Sumnary Form (Page 6 of 8) 000302 
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SECTION 7 

Section 7 A  

Sampling Hethods - Identify appropriate sampl ing methods for acquiring required 
data in accordance with task objectives, including methods for determining sample 
collection location, frequency, and type, but not the physical collection of the 
sampl e. 

Expl anat ions 

Biased - Sampling of a specific site area, characteristic, or problem factor 
based upon si te know1 edge and/or model ing 

Composite - A mixture of a number of grab samples to represent the average 
properties of the parameters of concern over the extent of the area sampled 

Environmental - Media sampling of air, water, soils, and biological 
environment to determine the extent of contamination 

Grab - Discrete samples that are representative of a specific location at a 
specific point in time 

Grid - Unbiased sampling that provides a representative estimate of the 
contamination problem over the entire site 

Intrusive - Physically extracting samples from the media being sampled 

Non-intrusive - Obtaining data using methods and equipment that do not 
require physical extraction of material from the media being sampled 

Phased - Performing discrete time-phased sampling events and using the 
information obtained in the previous event to refine the subsequent sampling 
event 

Source - Sampling of actual contamination source 

Section 78. 

Sampling Work Plan Reference - Identify the appropriate project-specific plan. 

0@0303 
.r 2 .  , 

Form C-1. OQO Summary Form (Page 7 of 8) 

.., 
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Section 7C 

Sample Collection Reference - The procecJres to be used in obtaining the required 
samples are to be defined. The requirement of obtaining background samples is to 
be provided. This section references the appropriate sample collection procedures 
and methods to insure the integrity and defensibility of the samples required to 
satisfy the objective of the task. 

SECTION 8 

Quality Assurance/Control (QA/QC) Samples - Identify minimum standards for field 
QA and laboratory quality control samples. Definitions and use of QA samples are 
defined in SCQ Section 4. Required frequencies of QA/QC samples are specified for 
each ASL in Table 2-2 (Appendix A ) .  If the number of samples to be collected is 
not specified, define the frequency in the project-specific plan. 

Section 8A 

Field QC Samples - Identify QA/QC samples required for sample integrity and data 
defensibility to be taken in the field. 

Section 88 

Laboratory QC Samples - Identify QA/QC samples required for sample integrity and 
data defensibility to be analyzed at the analytical laboratory. 

SECTION 9 

Other - Provide other information relevant to the OQO process. 

Form C-1. OQO Sumnary Form (Page 8 of 8) 
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DATA VALIDATION CHECKLIST FOR ASL A AND B ANALYSES 

Release Number 
Project 

Sample Numbers 

Analytical Suoport Level 
Type of Analysis 

1 . 1  General Packaoe Review 

NOTES : - 

1 . 1 . 1  

1 . 1 . 2  

1 . 1 . 3  

1 . 1 . 4  

1 .1.5 

1 . 1 . 6  

1 . 1 . 7  

1-u is the desired resoonse for the following checklist. 
2-Attach any c m n t s  to this checklist. 

Were the analyses required by PSP specified in RFA? 

Were the analyses requested on RFA analyzed by the aboratory? 

ACTION: If inappropriate testing was done, or not done as required by 
PSP/RFA. then indicate in comnents section of this checklist. 

Have data been supplied that was required by RFA? 

ACTION: Initiate RIR for any data which appears to be missing. 

By reviewing the COC and PSP,  were the samples submitted taken from the 
appropriate/specified iocation(s)? 

ACTION: I f  sampling was inaopropriate. or not done as required by PSP, then 
indicate in comnents section of this checklist. 

Vas the method of analysis speci,fied in narrative? 

ACTION: Initiate RIR requesting this information be submitted. 

Did the laboratory utilize the specified method? 

ACTION: If an incorrect method was used, notify the contract officer for 
the laboratory. 

u-, 

Uas there any other OC or pertinent data/infomtion (i.e. calibration, 
certification, etc.) submitted in data package? -u- 
ACTION: If there is additional information on which the quality of the data 

generated can be examined, note in comnent section o f  this checklist. 
If the QC or other data indicate problems which could affect the- 
reliability of the results. note in comnent section. 

L Rev1 ewer: 
Signature Date 

Cpncuirehce : L 
Signature Oate 

FORM D-1. Data Val idat ion Check1 i s t  for ASL A and B Analyses 
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1 REOEST FOR M O I T I O N M  I N F ~ R 4 T I O N / R E S ~ I T T M  FORM 

R I R  1: OVS- 

The items listed below were either incanplete. not provided, illegible, or in error. 
asking far the information listed below to be provided. 

This is a formal request 

Laboratory: Control/Release No.: 

Specific Analysis: 

Sample ID No(s) . :  

Date: I I Requestor's Signature: 

RESPONSE TO RIR: 

Responder's Signature: Date: I I 

Form 0-2. Request for Additional Information/Resubmi ttal Form 
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DATA VALIDATION COVER LETTER FRW DVS TO DRM 

From: FEWP Data Validation Grouo 

Date: 

Subject : CWLETED/VALIOATEO DATA PACKA6E. 

To: Data Review and Assembly Group 

CC: Completed Validation files 

The attached data package sent :o Data Validation on 
has been validated ana contains the following information: 

(Check those items present in this specific package.) 

1.- Original package sent to Data Validation including: 
a) Screening and Verification Report, 
b) Laboratory narrative and results, 
c )  field reports, and 
d )  QC information. 

2.- QC Review Checklist 

3.- Field Validation Checklist 

4.- Inorganic Data Validation Checklist 

5.-  Inorganic Data Validation Sumnary 

Q.- Organic Data Validation Checklist 

7.- Organic Data Validation Sumnary 

8.- Conventional Oata Validation Checklist 

9.- Conventional Data Validation Sumnary 

10.- Radiological Data Validation Checklist 

11.- Radiological Data Validation SumMry 

12.- Copies o f  Requests for Additional Infonnation/Resubmi ttal Requests 

13.- (Other: specify) 

Form 0-3. Oata Va l ida t ion  Cover L e t t e r  From DVS t o  DR&A 
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ME REVIEW OF aC WCWENTS IM DATA P A C B X E S  CMCKLIST 

Project Title: ADv/carc I: 
PRELIMINARY IHFORIIATIOII 

1. Check which analyses are included i n  the data package and what ASL is specifled: 

e C D E  Analvsls Cateaory ASL 

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

- Volatiles (VOA) - Semivolatlles (SVOA) - Pestlcldes/PCBS - Inorganlcs - Dioxin/furan - Radionuclides - Conventional parameters 

VOUTILE OR-IC ANALYTE (VOA) CHECKLIST 

General: A. Check the following items.if they are 
present, and i f  the prescribed actions 
were taken in the event of OC failure. 

if there is any missing documentation. 
8. Canplete "List of Missing Documents", 

Present - 
I. - Cover Page 
2 .  - Water VOA System Monitoring Compound (SHC) 

Recoveries 

- Were one o r ' m r e  SHC recoveries outside 
of QC limits for any aqueous sample? 

If any SHC(s) failed OC limits, were the 
affected sampl e( s 

If no. list affected sample(s) 

no y e s  - 
- 

no Y e s  - re-anal yzed? 

- 

. 3. - Soil VOA SHC Recoveries 
- Were one or more SMC recoveries outside 

no of QC Limits for any solid sample? y e s  - 
If any SMC(s) failed OC limits, were the 
affected sample( s 1 re-anal yred? y e s  -no 

- 

- If no, list affected sample(s) 

Present - 
I ,  . -  3 . 080308 

Form 0-4. The Review o f  QC Documents in Data Packages Checklist 
(sheet 1 o f  10) 
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4 .  - Medium level ana?yses 
- If so. were all SMCs within OC limits? v e s  - no 
- . If any SMCs failed OC limits, was the 

sample re-anal yzed and/or re-extracted? y e s  - no 
- If no, list affected sample(s) 

5. __ Water matrix spike/matrix spike duplicate 
(MS/MSO) recoveries 

Sol id MS/MSD recoveries 

VOA Method Blank sumnary 

Are all samples associated with at least 
one method blank? 

If no, li-st affected sample 

Preparation Log 

BFB Instrument Performance 
Run log) 

heck (Tuning and 

Are all samoles. blanks, and standards 
included on these tuning and run logs 
(including re-analyses)? Y e s  - no 

If no, list affected sample(s) 

Internal Standard (IS) recoveries-only ASL C and 
D unless otherwise specified 

Uere any IS.area counts outside of  the 
associated calibration standard by a 
factor of two (-50% to +loo% of the 
daily standard)? Y e s  - no 
I f  any IS failed area count limits, was 
the sample re-analyzed? Y e s  - no 

Form 0-4: The Review of QC Documents i n  Data Packages Check1 i s t  
(sheet .2 of 10) 
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- Present 

- If no, list affected sample(s) 

- Were any of the IS retention times 
outside of the QC limits (+/ -  0.06 RRT 
units of standard RRT)? y e s  -no 

SEMIVOLATILE AIIALYTE (SVOA) U f W I S T  

General. A .  Check the following items if they are 
present, and if the prescribed actions 
were taken i n  the event of OC failure. 

8 .  Complete "List of Hissing Documents" if 
there are any missing documents. 

Cover Page 

Vater SVOA Surrogate Recoveries 

Uere two or more surrogate recoveries 
outside of OC limits for any fraction 
(base-neutral or acid) for any aqueous . 
sample? Y e s  - no 
If any surrogates failed QC limits, was 
the affected sample re-analyzed? y e s  - no 
If no, list affected sample(s) 

Soi 1 SVOA Surrogate Recoveries 

Were two or more surrogate recoveries 
outside o f  OC Limits for any fraction of 
any solid sample? Y e s  - no 

If any surrogates failed QC limits, was 
the affected sample re-analyzed? Y e s  - no 

Present - 
- If no, list affected sample(s) 

Form 0-4. The Review o f  QC Documents in Data Packages Checklist 
(sheet 3 of  10) 
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Medi urn 1 eve1 anal yses 

If so. were all surrogates within QC 
1 imi ts? Y e s  - no 
If any surrogates failed QC limits ( a s  i n  
low level samples), was the sample re- 
analyzed and/or re-extracted? Y e s  - no 
If no, list affected sample(s) 

Water matrix spikehatrix spike auolicate 

6. - Sol i d HS/MSD recover1 es 

SVOA Method Blank sumnary 7 .  - 
- Are all samoles associated with at least 

one method blank? Y e s  - no 
- If no, list affected sarnple(s) 

3. - OFTPP Instrument Performance check (Tuning and 
2un log) 

- Are all samoles. blanks, and standards 
rncluded on these tuning and run logs? 
[incluaing re-analyses) Y e s  - no 

If no. list affected sarnple(s) 

9 .  - Preparation/extraction Log 

?resent 

” Form D-4. The Review of QC Documents in Data Packages Checklist 
(sheet 4 o f  10) 
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10. - Interna l  Standard (IS) recoveries - 
only ASL C and D unless otherwise spec i f ied  

- Were any i s  area counts outside o f  the 
associated c a l i b r a t i o n  standard by a 
factor o f  two(-sO% t o  +loo% o f  the  d a i l y  
standard)? Y e s  - no 

- I f  any i s  f a i l e d  these l i m i t s ,  was the 
sample re-analyzed? Y e s  - no 
I f  no. l i s t  affected sample(s) - 

- Were any of the I S  re ten t ion  times outside 
oi ' . the OC l i m i t s  (+/-  0.06 RRT u n i t s  o f  
standard RRT.)? 

PESTICIDE/PCB CHECKLIST 

General : 

8. 

A.  Check the fo l low ing  items i f  they 
present, and if the prescribed act ions 
were taken i n  the event o f  OC f a i l u r e .  

Complete " L i s t  o f  Hissing Documents", 
if there are any missing documents. 

Cover Page 

Ca l ib ra t ion  and reso lu t ion  data 

Water PEST/PCB Surrogate Recoveries 

no - 

are 

Were any Surrogate recoveries outside o f  
QC l i m i t s ?  Y e s  - no 

Soi 1 PEST/PCB Surrogate Recovery 

Were any Surrogate recoveries outside o f  
QC L imi ts?  Y e s  - no 
Medi m 1 eve1 analyses 

If so, were a l l  Surrogates w i t h i n  OC 
1 i m i  t s ?  Y e s  - no 

- ME: Re-analysis i s  not  required a t  t h i s  t i m e  
f o r  out-of-control  PEST/PCB surrogates 
because the QC l i m i t s  are on ly  advisory. 

6 .  - Yiiter mat r ix  s p i k e h t r i x  spike dup l ica te  
(MS/HSD) recoveries 

7 .  - Solid  MS/MSD recoveries 

Form 0-4. The Review Of QC Documents in Data Packages Checklist 
(sheet 5 o f  10) 
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8.  - SVOA Method Blank sutnnary 
- Are all samples associated with at least 

one method blank? 1- - no 
INWWIC CHECKLIST 

General: A. Check the following items if they are 
present, and if the prescribed actions 
were taken in the event of QC failure. 

8. Complete "List of Missing Documents", 
if there are any missing documents. 

Present - 
- Cover Page 
- Initial and Continuing calibration Verification 

- Are all % Recoveries within control 
1 imi ts? Y e s  - no 

- Were the affected samples re-analyzed for 
the affected analytes for those analytes 
that were out of control? v e s  - no 

- If no, list affected sample(r) 

- CROL Standards-only for ASL C and 0. 
unless otherwise.specified 

- 81 anks 
- I C P  Interference check sample-only for ASL C and 

0 ICP analyses, unless otherwise specified 

Matrix Spike Sample Recovery 

Post Digest Spike Sample Recovery, if applicable 

Duplicates (laboratory)-Only for ASL C and 0,  
unless otherwise specified 

- 

Present . .  
L .  

Form D-4. The Review of QC Documents in Data Packages Checklist 
(sheet 6 of 10) 
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9. - Laboratory Control Sample 

10. 

- Are all recoveries per method acceptance 
criteria? Y e s  - no 

If not, was this check sample re-analyzed 
successfully, and were affected samples 
re-anal yzed? v e s  - no 

- 

- If no, llst affected sample(s) 

~ ~~ 

- Method of Standard Addition Results,if applicable 
- Were the values for "r" (correlation for 

%A) all equal to or greater than 0.995? d e s  - no 

- If not, was the sample re-analyzed? y e s  - no 

- If no, list affected. sample(s) 

11. - 
1 2 .  - 
13. - 

1 4 .  - 
15. - 

ICP serial dilutions, if applicable 

Instrument Detection Limits 

ICP i n t e r e l k n t  Correction Factors, if 
applicable 

ICP Linear ranges, if applicable 

Preparation/Digestion Log (one each for ICP, 
GFAAS. Hg. and CN) 

Is every sample that is listed on the 
cover page also listed on these 
preparation/di gestion logs? Y e s  - no 

If not, contact the Data Validation Team 
Manager. 

16. - Analysis Run Log 

Form D-4. The Review of QC Documents i n  Data Packages Checklist 
(sheet 7 o f  10) 
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CONVENTIOlW P M T E R S  CKECKLIST 

General: A .  Check the following items if they are present. 
Present - 

Cover letter 1 .  - 
2 .  - Hethod/lab blank sutnnaries 
3 .  - Control (known) standard results 

4 -  Matrix spike recoveries 

5 .  - Laboratory duplicates 
6 -  

RADIOCHEMICAL CHECKLISl 

Surrogate recoveries (for organic analyses) 

General. A .  Check the following items if they are 
present, and if the prescribed actions 
were taken in the event of QC failure. 

Complete “List of Hissing Documents”. 
if there is any missing documentation. 

8. 

Present 

Cover page 

Initial and Continuing Calibration 

Self absorption curves submitted for gas 
proportional counting analyses, if 
applicable? y e s  - no 

Detector efficiency determination 
submitted for alpha spectrometry 
determinations, if applicable? Y e s  - no 
Detector efficiency determination 
submitted for g a m  spectrometry 
detenninations, if applicable? Y e s  - no 

Background check(s) 

Blanks 

Are all samples associated with at least 
one method bl ant? Y e s  - no 
If no, list affected sample(s) 

Duplicates, if applicable o o s g 5  
Laboratory Control Samples 

instrument performance 

’ Form 0-4. The Review of QC Doclrments i n  Data Packages Checklist 
(sheet 8 of 10) 
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8. - Tracers/spike/carrier, if applicable 
y e s  - no - X Yield or recoveries calculated? 

- If any tracer/spike/carrier recovery was 
outside of acceptance criteria. were the 
affected sample ( s ) re-anal yred? y e s  . -no 

- .If no, list affected sample(s) 

000316 
Form 0-4. The Review of QC Documents in Data Packages Checklist 

(sheet 9 of 10) 
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LIST OF HISSING DOCUMENTS 

Document Number Document Identification 

OTHER COMMENTS: 

Signature of QC Reviewer/date Signature o f  Coordinator/date 

Form D-4. The Review of QC Documents i n  Data Packages Chec@KJ@Qi!l 
(sheet 10 o f  10) 
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FIELD DATA V A l I D A T I O n  CMCKLIST 

Project Title: Sampling Date: 
Sampling Organization: Requestor: 
Project No. (WBSIY): Location/Area: 
Well or Boring No.: 
Ambient Temperature: Wind Condition: 

Uat r 1 ces : 

PURPOSE: This checklist will assist the data validation tern. to incorporate infonnation from field events 
in the validation process. 

SCOPE: The checklist will srmmarize field conditions and highlight unusual protocols or field conditions that 
may impact data quality. This checklist is to be completed daily by the Field Sampling team Lead using 
infonnation from field records such as the field Work Plan ( N P )  Chain-of-Custody (COC) and Field 
Sampling Logbook (FSL). Copies of the COC, a sample location map, any variances fran the Project 
Specific Plan (PSP), or Sampling Plan and any QA findings shall be included as attachnents to this 
checklist. This checklist is to be delivered to the FEHP Laboratory at the time samples are submitted. 
The checklist is to be completed with a frequency of one per monitoring well, one per boring, one per 
day, or per sample batch (whichever i s  most frequent). 

' 

LIST OF SAMPLING PROCEDURES: 

VARIANCES TO PROCEDURES (If any, list them and attach variance copies): 

1.  

2 .  

3 .  

4 .  

5. 

6 .  

7 .  

0 .  

9. 

- MOTE:, [ ] is desired response i n  following check list. 

- YES 

RFA/COC attached and complete? (if not, add) 
(RFA/CDC must contain sample team members, 
sample family #. sample ID. analyte requested, 
date and time collected, container type, and 
preservative used) u 
Personnel trained in procedures/techniques? u 

u 
3.1 FERMCD approval ? u 
3.2 DOE-FN approval ? Ll 
3.3 US EPA. Ohio EPA approval? - 
Field audit findings (if so. attach)? 

Fi.eld Daily log completed? Ll 

attached? (if not, add) Ll 

explain below 1l 
Sample depths listed on RFA/COC? (if not, add) 

Are required QA/QC samples present? 

A1 1 procedures approved before sampl i ng? 

- 

Sample location map or 1ocatio.n identifier 

Correct Sample Sequence followed? (if not. 

. -  

u 
10. Instruments calibrated before sampling? u, 000318 

Form 0-5. Field Data Validation Checklist (sheet 1 o f  2) 
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YES - NO - 
11. Field measurements above backsround? (if SO. 

1 i st bel ow) - F -  

12. Special instructions? (if so. list below) - u -  
Carments: 

Additional Comments: 

Form Cmoieter Badge No. Phone Date Time 

Form D-5. Field Data Validation Checklist (sheet 2 o f  2) 
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ORWIC DATA VALADATION CHECKLIST 

Release Number 
Project 
Sample Numbers: 

Analytical Support Level 

PACKA6E COllPLETEWESS AND DELIVERABLES 

- NOTE: is the desired response (requiring no action) in the following checklist. Form references are for 
CLP-like data only. for ASL 8, check "NA" for criteria that are not applicable. 

1.1 General Packape Review 

1.1.1 Has a OC Review Checklist and a Field Data Validation Sumnary Report 
been canpleted for every sample? u -  - / 
ACTION: If no, note on Request for Additional Infomation/Resubmittal 

(RIR) form. 

ACTION: Review the field documents and use professional judgement in 
qualifying any data. 
identified. All field data problems and resulting 
qualification of data must b e  addressed and justified in 
the Comnents section of the Organic Data Validation Checklist 
and Data Validation Report (DVR). 

Refer to the SCQ if problems are 

1 . 1 . 2  Have any transcription errors been discovered? 

1.1.3 .Were any samples diluted beyond requirements of the contract? 

1.1.3.1 If yes, were they noted on Form 1s and in the raw data? 

ACTION: If there is a problem with any of the items listed 
above, note on the RIR, notify the OV Hanager/Designee 
and v n t i o n  in the Comnents Section. 

2.1 Data Validation Checklist 

- NOTE: The following checklist is divided into three parts. 
Part A will be filled out if the data package 
contains any volatiles (VOA) analyses, Part B is for 
Base-Neutral Acid (BNA) analyses and Part C for 
Pesticide/PCBs. 

2 . 1 . 1  Does this package contain VOA Data? 

2 . 1 . 2  Does this package contain BNA Data? 

2 . 1 . 3  Ooes this package contain Pesticide/PCB data? 

ACTION: Complete corresponding parts of check1 i st. 
. .  , 

Form D-6. Organic Data Validation Check1 ist 000320 
(Sheet 1 o f  46) 
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2.1 9ata Validation Checklist (continued) 

2 . 1 . 4  Was a Method Reference listed for each analysis? 

ACTION: If no, note on the R I R ;  notify the 
OV Hanager/Designee and mention in the 
Carments Section. 

PART A: VOA AlULYSES 

3.1  Offsite COC Transfer Records and Laboratory Narrative 

3.1.1 Are the Request for Anal ysis/Chain-of-Custody (RFA/COC) Record 
and the offsite COC Transfer Records (OCTR) (when shipped offsite) 
present for all samples? 

ACTION: If no, note on the R I R  form, notify the OV Hanager/Oesignee 
and mention in the Comnents Section 

3 . 1 . 2  00 the (OCTR) or Lab Narrative indicate any problems with samDle 
receipt. condition of samples, analytical problems or special 
circumstances affecting the quality of the data? 

ACTION: If yes, use professional judgement to evaluate the effect 
on the quality of the data. 

ACTION: If any sample analyzed as a solid, other than TCLP, 
contains more than SOX water, all data should be qualified 
as estimated (J). 

ACTION: If samples were not received at 4 degrees C (+/-2 degrees) 
at the laboratory, the reviewer should use professional 
judgement in qualifying the data. 

ACTION: If both VOA vials for a sample have air bubbles or the 
VOA vial analyzed had air bubbles, qualify all positive 
results estimated (J) and all non-detects unusable (R). 

4 . 1  Uoldinq Times 

4 . 1 . 1  Were all VOA analyses performed within the technical holding times 
as listed below? 

- HOTE: Technical holding time is measured f r m  date of collection 
to date of analysis. 

- u ,  

VOA Technical Holding Times 

Holdins Time 

7 days 

14 days 

14 days 

Aqueous (cooled to 4 f 2") 

Aoueous (acid. cooled to 4 f 2")  

Solid (cooled to 4 f 2') 

ACTIOH: If no. list holding time violatlons in the following table. 

Form D-6. Organic Data Val idation Check1 ist 
(Sheet 2 of 46) 
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4.1 Holdins Times (continued) 

Table of Holding T i l e  Violations 

Sample ID Sample Matrix Preserved? Date Sampled Date Lab Received Date Analyzed 
(See COC/OCTR) 

ACTION: If technical holding times are exceeded, at a minimum qualify all positive results 
as estimated (J/UJ). 
exceeded and therefore data may be biased low. 

Document in the C m n t s  Section and DVR that holding times were 

- YES - NO MA 

5 . 1  %stem konitorino Compound (SMCl Analysis 

- W E :  This section is used to evaluate surrogate recoveries. 

5.1.1 Are the VOA SMCs Sumnary Forms present for each of the following matrices: 

5.1.1.1 Low Water? 
5.1.1.2 Low Solid? 
5.1.1.3 Hed Solid? 

5.1.2 Are all the VOA samples listed on the appropriate SK Recovery Sumnary 
for each of the following matrices: 

5.1.2.1 Cow Water? 
5.1.2.2 Low Solid? 
5.1.2.3 Med Solid? 

ACTION: Note on R I R  and notify DV Manager/Designee. If missing 
del iverables are unavailable use professional judgement 
to decide whether data are effected. 
any qualification of data in the Carments Section. 

List and justify 

5.1.3 Was one-or-more VOA SMC recoveries outside of the specifications 
for any sample or method blank? 

5.1.3.1 Were outliers marked correctly with an asterisk ( * )  
on Forms 1 and 2A? 

ACTION: If no, manually correct, note on R I R ,  
and notify the DV Manager/Designee. 

ACTION: Circle all outliers 

5.1.3.2 If yes, were samples re-analyzed? 

Form 0-6. Organic Data Validation Checklist 
(Sheet 3 o f  46) 

u -  - 

000322 
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x Non-Detect Detected Potential 
bias - Oata - Data Recovery - 

I I 
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> 10%. < Lower Limit UJ J I Low 
> Upper Limit no effect J High 

> . 
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5.1 System Monitoring Compound ( S K I  Analysis (continued) 
NA - YES . - 

u ,  - 5 . 1 . 3 . 3  If yes were method blanks re-analyzed? 

ACTICN: If SHC recovery(ies) were outside control limits 
but the samples were not reanalysed notify the 
DV Manager/Designee and note in the C m n t s  Section 
and Data Validation Report (DVR). 

ACTION: If SMC recoveries were outside control 1 imi ts qualify 
data according to the following SMC Action Table. Note 
the direction of potential bias in the Comments Section 
and DVR. 

SCW: Action Table 

ACTION: I If method blank SMC recoveries were outside of 
criteria in both original and reanalyses, 
compare with the SMC and internal standard 
recoveries in samples and use professional 
judgement to determine impact on data. 

5.1.4 Are there any t ranscr ip t ion /ca l .cu la t ion  errors between 
raw data and the SHC Forms? - L l l  
ACTION: If errors exist > lo%, no>e on RIR, notify the 

DV Hanager/Designee. make any necessary corrections 
and list errors under the C m n t s  Section of the 
Organic Data Validation Checklist. 

5.1 Yatrix Spikes 

L i -  - 6.1.1 Is the Matrix Spike/Matrix Spike Duplicate Recovery Form present? 

6.1.2 Were matrix spikes analyzed at the required frequency (1 per 20 samples 
o r  1 per analytical batch, whichever is more frequent) or the following 
mat r i ces : 

L1 i - 
L 1 ,  - 
L 1 ,  - 

6.1.2.1 Low Yater? 
6.1.2.2 Low Solid? 
6.1.2.3 Hed Solid? 

ACTION: If any matrix spike data are missing, note on RIR and notify the 
DV Manager/ Designee. 
document effect on data under Conments Section and in DVR. 

If missing deliverables are unavailable, 

. .  

Form 0-6. Organic Data Va l  idat ion Check1 1 s t  
(Sheet 4 o f  46) 
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6.1 Matrix h i k e s  (continued) 

6.1.3 How many VOA spike recoveries are outside QC limits? 

Sol 1 ds - Vater 

out of 10 out of 10 

6.1.4 How many RPOs for matrix spike and matrix spike duplicate 
recoveries are outside QC limits? 

Sol ids - Water - 
out of 5 - out of 5 

ACTION: No action is taken based on HS/HSO data alone. However. 
using informed professional judgement. the WS/HSD 
results may be used in conjunction with other 
OC criteria (e.9.. SHC data) to determine the need 
for qualification o f  the data. 

7.1 Blanks 

7.1.1 

7.1.2 

Is the Method Blank Sumnary present? 

For the analysis of VOA canpounds, has a reagent/method blank 
been analyzed for each Release Number or every 10 samples of 
similar matrix ( lw water, low solid, medium solid), whichever 
is more frequent? 

Was a VOA method/instrument blank analyzed at least once every 
twelve nours for each concentration level and G C / M  system used? 

ACTION: If no, note on R I R  the missing method blank data and notify 
the DV Manager/Designee. 
unavailable use professional judgement to detennine if the 

List in the Comnents 
Section and justify any actions taken. 

7 . 1 . 3  

If missing deliverables are 

. associated data should be qualified. 

ACTIW: Review the blank raw data, including; c h r m t o g r a m s  (RICs), 
quant reports or data system printouts and spectra. 

7.1.4 Is the chranatographic performance (baseline stability) for each 
instrument acceptable? 

ACTION: If no, use professional judgement to determine the effect 
on the data. 

8.1 Contamination 

8.1.1 Are there positive results in any method/instrument/reagent blanks 
for either target' canpounds or T I C S ?  

Ll 

Ll 

, .' . . _ . .  
000324 Form 0-6. Organic Data Validation Checklist 

(Sheet 5 o f  46) 
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Sample conc > SOL 
but < l ox  blank & < lox blank value & > l o x  blank 
value 'value 

Sample conc < SOL Sample conc > SOL 

Qualify sample Report SOL & N O  qualification 
result with a "U" qual i fy "U" is needed 

Sample conc > SOL Samole conc < SOL & 
but < Sx blank . is < 5x blank value value & > Sx blank 
value 

Sample conc > SOL 

Page 109of 147 

.,Other 
Contam- 
inants 

8.1 Contamination (continued) 

Report SOL & No qualification Qualify sample 
result with a "U" qual i fy "U" is needed 

8 . 1 . 2  00 any field/trip/rinse blanks have positive VOA results for 
either target compounds or TICS? 

ACTION: 

- NOTE : 

- NOTE : 

- NOTE : 

NOTE : 

NOTE : 

- 
- 

ACTION: 

NOTE : - 

If yes. prepare a list of the samples associated with 
each of the contaminated blanks (attach a separate sheet) 
Examine each of these samples and qualify compounds 
detected in the associated blanks where appropriate 
using the following VOA Blank Action Table. 

Blank results can be obtained from the raw data. 
sample dilutions, however, must be taken into.consideration. 

Any 

When applied as described below. the contaminant concentrations 
in these blanks are multiplied by the sample dilution factors, 
and corrected for % moisture when necessary. 

Trip blanks are used to qualify only those samples with which 
they were shipped and are only required for VOA analyses. 

Blanks m y  not be qualified by contamination in another blank 

field Blanks & Trip Blanks must be qualified for SHCs. 
instrument performance criteria. spectral or calibration 
QC problems. 

Follow the directions in'the table below to qualify TCL results 
due to contamination. Use the largest value from all the 
associated blanks. If any blanks have saturated peaks, all 
associated detected data should be qualified as unusable (R) 
due to interference. 

Sample Ouantitation Limit (SOL) is the sample-specific detection 
limit for an analyte which is calculated as follows: 

SOL = method detection limit x 100% x final volume 
X solids initial volume 

Form D-6. Organic Data Val idation Check1 ist 0 0 0 2 % ~  
(Sheet 6 of 46) 
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8.1 Contamination (continued) 

Example: 

- NOTE: Analytes qualified "U" for blank contamination are still 
considered as "hits" when qualifying for initial 
cal i brati on criteria. 

ACTION: For TIC compounds. if the concentration in the sample is 
less than 5 times the concentration in the most contaminated 
associated blank, qualify the sample data (R). 

S a m l e  Name Analvte Concentration gualifier 

Blank Sample Methylene Chloride 12 ug/l None 
1st S m p l  e Methylene Chloride 4 ug/l 5 u  
2nd Sample Met hy 1 ene Chl or 1 de 8 ug/l 8 U  
3rd Sample Methylene Chloride 200 ug/l None 

Methylene Chloride CRDL = 5 ug/l 

8.1.3 Are there field/rinsate/equipment blanks associated with every sample? 1l - - 
ACTION: If no. for low level samples, note in C a m R n t s  Section that 

there is no associated field/rinse/equipment blank. 

9.1 GC/MS Instrument Performance Check 

9.1.1 Are the GC/HS Instrument Performance Check Fonns present for 
Branofl uorobenrene (BFB)? 

. .  . . -  

9.1.2 Has an instrument performance compound been analyzed for every 
twelve hours of sample analysis per instrument? 

1l 

Li 
9.1.3 Are the enhanced bar graph spectrum and mass/charge (m/z )  listing 

for the BFB provided for each twelve hour shift? 

ACTION: If no, list date, time. instrument ID, and sample analyses 
L l ,  - 

for which no associated GC/MS tuning data are available. 

ACTION: If no, list any missing tuning data on the RIR and notify 
the DV Manager/Designee. 
unavailable examine the frequency and quality of the 
existing BFB data and use professional judgement to 
detennine if the associated data should be qualified 
unusable (R). 
any actions taken. 

If missing del iverables are 

In the Comnents Section list and justify 

DATE TIHE INSTRUMENT SAMPLE NUMBERS 

9.1.4 Have the ion abundances been nonnalized to m/z 95? u ,  - 
ACTION: If mass assignment is in error, qualify all associated data 

as unusable (R). 

030326 
Form 0-6. Organic Data Validation Checklist 

(Sheet 7 o f  46) 
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9.1 GC/MS Instrument Performance Check - YES NA 

3.1.5 

9.1.6 

3.1.7 

3.1.8 

u ,  - Have the ion abundance criteria been met for each instrument used? 

S T I O N :  List all data which do not meet ion abundance criteria. 
Attach a separate sheet. 

ACTIOII: If ion abundance criteria are not met. use professional 
judgement to determine what action, if any, is required. 
The reviewer may choose to use the extended criteria 
listed i n  the Data Validation Plan of the SCO. I f  only 
one ion did not meet the extended criteria the reviewer 
may choose to only estimate the data. If several are 
outside expanded criteria the reviewer may choose to 
qualify associated data unusable (17). 

Have the appropriate number of significant figures (two) been 
reported on all analytical results? 

ACTION: I f  no, manually correct, and notify the DV Manager/Designee. 

Are there any transcription/calculation errors between the mass 1 ists 
and the G U M S  Tuning and Mass Calibration Forms? (check at least two 
values but i f  errors are found, check mare.) - iJ -- 
ACTION: If yes. manually correct. If errors 10% exist, note on the 

RIR and notify the OV Manager/Designee. 
made in the Comnents Section and the DVR. 

List any changes 

Are the spectra of the mass calibration canpound acceptable? 

ACTION: Compare with reference spectra and use professional 
judgement to determine whether associated data should 
be accepted, qualified, or rejected. 

!0.1 Taraet Compound List (TCL) Analvtes 

:D.l.l Are the VOA Organic Analysis Oata Sheets (Form IA) present with 
requirea header information on each page, for each of the following: 

u ,  - 10.1.1.1 Samples and/or fractions as appropriate? 

.u - - 10.1.1.2 Matrix spikes and matrix spike duplicates? 

I 10.1.1.3 Blanks? 

10.1.2 Are the VOA Reconstructed Ion Chromatograms (RIC), the mass 
spectra for the identified compounds, and the data system 
printouts (Ouant Reports) included in the sample package 
for each o f  the following? 

- NOTE: Required for ASL 0 only 

10.1.2.1 Samples and/or fractions as appropriate? 

10.1.2.2 Matrix spikes and matrix spike duplicates (mass spectra 
not required)? 

000327 

Form 0-6. Organic Oata Val idation Check1 ist 
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NA YES yJ- - 
10.1 Tarset Canpound L i s t  ( T C L )  Analvtes - 

10.1.2.3 Blanks? 

ACTION: If any data a re  missing, note on the  R I R  and n o t i f y  the 
OV Manager/Oesignee. 
unavailable, use professional  judgement t o  determine 
whether data should be q u a l i f i e d  estimated (J/UJ) . 
L i s t  and j u s t i f y  any q u a l i f i c a t i o n  i n  the  Comnents 
sect ion and DVR. 

I f  missing del.iverables are 

. .  . : 1 _  

10.1.3 

10.1.4 

Are the response fac to rs  shown i n  the @ant Report? 

Is chromatographic performance acceptable w i th  respect t o  
the fo l lowing: 

10.1.4.1 Baseline s t a b i l i t y ?  

10.1.4.2 Resolution/peak separation? 

10.1.4.3 Peak shape? 

10.1.4.4 Fu l l -sca le  graph (a t tenuat ion)?  

ACTION: Use professional  judgement t o  determine the 
acceptabi 1 i t y  o f  the data. 

10.1.5 I f  required (ASL 0) are the lab-generated sample and standard 
mass spectra o f  the i d e n t i f i e d  VOA cTpounds present f o r  each 
sample? 

ACTION: I f  any data are missing, note on the  R I R  and n o t i f y  the  
DV Manager/Designee. I f  missing del iverable$ are 
unavailable, use professional juoganent t o  determine 
whether data snould be q u a l i f i e d  estimated (J/UJ). 
L i s t  and j u s t i f y  any q u a l i f i c a t i o n  i n  the Carments 
sect ion and DVR.  

10.1.6 Is the R R T  o f  each reported compound w i t h i n  0.06 RRT u n i t s  o f  the  
standard RRT i n  the cont inuing ca l i b ra t i on?  L l -  - 

10.1.7 Are a l l  ions present i n  the standard mass spectrum a t  a r e l a t i v e  
i n t e n s i t y  greater than 10% also present i n  the background- 

# 
corrected sample mass spectrum? u -  - 
Do sample and standard r e l a t i v e  i on  i n t e n s i t i e s  agree w i t h i n  20%? 10.1.8 u -  
ACTION: Use professional judgement t o  determine accep tab i l i t y  

o f  data. I f . i t  i s  determined tha t  incor rec t  
i d e n t i f i c a t i o n s  were made. a l l  such data should be 
q u a l i f i e d  e i the r  unusable ( R ) ,  presumptively present 
(N) o r  not detected a t  the calculated detect ion l i m i t  
(U) .  
the data must canply with the  c r i t e r i a  l i s t e d  i n  
sections 9.1.6, 9.1.7, and 9.1.8. 

I n  order f o r  a compound t o  be p o s i t i v e l y  i den t i f i ed ,  

Form 0-6. Organic Data Validation Check1 ist 
(Sheet 9 o f  46) 
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ERNALD ENVIRONMENTAL MANAGEMENT PRO.TECT 
QUALITY ASSURANCE PROJECT P L M  

10.1 iaroet CmDound List (TCL) Analvtes (continued) 
NA - YES NO - 

- u ,  
10 1.9 Were high ( >  100 p g / L  instrument level) analyte concentrations 

detected in a preceding sample? 

ACTION: If yes, high analyte concentrations in the preceding 
analysis may have resulted in a "sample carry-over'' 
effect. Professional judgement should be used to 
determine if instrument cross contamination has 
created any false positives. 

11.1 Tentatively Identified ComDounds (TIC1 

/ 

/ 

11.1.1 

11.1.2 

11.1.3 

11.1.4 

11.1.5 

11.1.6 

Are all TIC Forms present? 

Do listed TICs include scan number/retention time, estimated 
concentration, and "JN" qualifier! 

ACTION: 

Are the mass spectra for the TICs and'associated "best match" 
spectra included in the sample package f o r  each of the 
following (ASL 0 only): 

11.1.3.1 

11.1.3.2 81 anks? 

Add "JN" qualifier if missing. 

Samples and/or fractions as appropriate? 

ACTION: If any data are missing, note on the R I R  and notify 
the OW Hanager/Designee. If missing deliverables 
are unavailable, use professional judgement to determine 
whether data should be qualified unusable (R). List and 
justify any qualification in the C m n t s  section and DVR 

Are any target compounds (from any fraction) listed as. TIC 
compounds (example: 1,2-dimethylbenzene is xylene - a VOA TCL 
analyte - and should not be reported as a TIC)? 

ACTION: If yes, insure that the TIC was correctly identified as a 
target canpound in the analysis of the applicable fraction. 
If analyte is not listed on the appropriate Form 1, add it. 
Qualify the quantitation estimated (J), and use professional 
judgement to determine whether i t  should also be qualified 
tentatively identified (JN). 

If yes, qualify "R" any TIC that is also a target.canpound. ACTION: 

- u ,  

Are all ions which are present in the reference mass spectrum with 
a relative intensity > 10% also present in the sample mass spectrum? - - 
Do TIC and "best match" standard relative ion intensities agree 
within ZOX? 

ACTION: If no, use professional judgement to determine acceptability 
of TIC identifications. If it is determined that an incorrect 
identification was made. change the identification to "unknown" 
or to some less specific identification (example: "C3 
substituted benzene") as appropriate. 

. .. . . ' , 7 , . .  , . .  
.* . ''. . .. . 

1 .:.., ' 

Form 0-6. Organic Data Val i d a t i o n  Check1 i s t  
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11.1 Tentativelv Identified Compounds ( T I C 1  (continued) 
HA - YES - NO 

11.1.7 Is the compound a suspected artifact? - L l ,  
ACTION: When a compound is not found in any blank, but is detected 

in a sample and is a suspected artifact or a c m n  
laboratory contaminant. the result should be qualified 
as unusable ( R ) ,  (e.9.. c m n  lab contaminants: 
CO, (M/E 4 4 ) ,  Siloxanes (M/E 73) Hexane, Aldol Condensation 
Products, Solvent Preservatives. and’ related byproducts - 
see Functional Guidelines for more information). 

12.1 compound Ouantitation and Reported Detection Limits 

ACTION: Check the two highest non-contaminant analyte values for each 
sample. Verify that the correct internal standard, quantitation 
ion, and RRF were used to calculate VOA Analysis Data Fom results. 

Are there any transcription/calculation errors? 

ACTION: 

12.1.1 

If yes. manually correct, notify the DV Manager/Designee 
and verify/recalculate all other detected analyte values 
for that sample. 
Section any changes made. 

Mention and justify in the Camtents 

12.1.2 Are the CRDLs adjusted to reflect sample dilutions and, for solids, 
sample moisture? 

ACTION: If no, and errors are > 10% note on the RIR, notify the 
OV Manager/Designee, make any necessary corrections and 
note errors in the Camtents Section and DVR. I 

12.1.3 Were reanalyses/reinjections or diluted analyses perfonred? 
perf onned? 

- NOTE: When a sample is analyzed at more than one dilution, the 
lowest SOLS are reported (unless a OC exceedance dictates 
the use of the data from the diluted sample analysis). 

ACTION: If yes, tabulate a list of the analytes detected in any 
of the analyses, with the analysis on the X axis and 
canpound name on the Y axis. (Attach a separate sheet.) 
Include the detection limits in analyses where the analyte 
was not detected. 

If yes. use professional judgement, based upon the following 
criteria, to detennine which analysis to report for each 
detected canpound. 
next to every resu1t.which is not reported from that analysis.. 

This mans that each analyte will have the “2“ qualifier on every 
data sheet except one. 

ACTION: 

On each analysis sheet, place a “2“ qualifier 

. -  NOTE: 

- u ,  

Form 0-6. Organic Data Val idation Check1 i s t  
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12.1 Compound Ouantitation and Reoorted Detection Limits (continued) - YES 

Criteria Hierarchy For Selecting Which Analysis To Report Frm 

A )  Report the result outside the range attributable to blank 
contamination. If all results are within the blank range, 
report the lowest value/lowest SOL, and qualify undetected ( U ) .  

8)  Report the result quantitated using the IS within criteria. 
I f  the IS is outside criteria in all analyses report the result 
with the IS closer to criteria and qualify estimated (J). 

If one or all results are above the calibrated'range report the 
higher result. Oualify estimated (J) if the reported result is 
outside the calibrated range. 

C) Report, the result with. the SHCs within control criteria. .If 
SHC(s) are outside criteria for all results. qualify estimated 
(J). 

0) Report, the result within the calibrated range or closer to the 
calibrated range. 

E )  For results outside the.range of blank contamination report the 
higher value. 

13.1 Standards Oata (GC/MSL 

13.1.1 I f  required (ASL 0 ) .  are the RICs and data system printouts 
(Quant. Reootts) present for initial and continuing calibration? L l ,  - 

ACTION: If no, list any missing calibration standard data on 
RIR and notify the OV Manager/Designee. 
deliverables are unavailable, document effect on data 
under C m e n t s  Section and DVR. 

If missing 

14.1 G C / M  Initial Calibration 

14.1.1 Are the Initial Calibration forms present and complete for the 
VOA fraction? L l ,  - 
14.1.1.1 Are there separate calibrations for low water/low solids 

and med solid samples? 

ACTIOH: If no, list any missing calibration standard forms 
on RIR and notify the OV Manager/Oesignee. I f  
missing deliverables are unavailable, document 
effect on data under C m n t s  section and in OVR. 

14.1.2 Were all low level solid standards, blanks and samples analyzed by 
u ,  - heated purge? 

ACTION: If no, qualify detected results for samples that were not 
heated during purge estimated (J) and detection limits 
unusable (UR).  

Form 0-6. Organic Oata Validation Checklist 
(Sheet 12 o f  46) 
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14.1 GC/MS Initial Calibration (continued) 
YES - NO - NA - 

14.1.3 Did the calibration exhibit stability over the concentration range 
of the calibration ( X  Relative Standard Deviation ( X  R S O )  < 30.0%)? 

ACTIO#: Circle all outliers. 

u -  - 

ACTION: If X RSO 2 30.0%. qualify associated data for that analyte 
as estimated (J/UJ). 

If X RSO is greater than 50%. qualify all associated 
non-detects as unusable (R )  . 

ACTION: 

- MOTE: Analytes previously qualified "U" for blank contamination 
are still considered as "hits" when qualifying for initial 
calibration criteria. 

14.1.4. Are the RRFs above 0.05 for TCL/HSL canoounds. 0.01 for all other 
compounds? 

ACTIOII: Circle all outliers. 

ACTION: If any RRF i s  0.05 TCL/HSL, 0.01 all other compounds. 
qualify all non-detects up to the next IC as unusable ( R ) .  
Qualify detected results as estimated (J). 

14.1.5 Are there any transcription/calculation errors in the reporting of 
average response factors (RRF) or X RSO? (Check at least 2 values, 
but if errors are found, check more.) 

ACTION: If yes, make necessary cofrection and note in the 
Comments Section. 

15.1 GC/HS Continuins Calibration 

1 5 . 1 . 1  Are the Continuing Calibration Forms present and cunplete for 
the VOA fraction? 

ACTION: If no. note any missing Forms on R I R  and notify the 
OV Manager/Designee. If Forms are unavailable note 
effect on the data in the C m n t s  Section and OVR. 

15.1.2 Has a continuing calibration standard been analyzed for every 
twelve hours of sample analysis per instrument? 

ACTION: If no, list below all sample analyses that were not 
within twelve hours of the previous continuing 
calibration analysis. Notify the OV Manager/Oesignee. 
qualify all data outside of the required time unusable 
( R )  and note in the Carments Section. 

- NOTE: If the 12-hour calibration frequency was only slightly 
exceeded (1 or 2 samples run after the 12-hour limit], 
and a successful calibration was subsequently performed, 
professional judgement can be used to qualify the data 
estimated (J/UJ) instead of unusable. 

Form 0-6. Organic Data Val i dat ion Check1 i s t  
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15.1 GC/HS ContinuinQ Calibration (continued) 

._.- 

1 5 . 1 . 3  00 any VOA compounds have a X Difference ( X . D )  between 
the initial and continuing R R F  which exceeds the 25% criteria? - u -  
ACTION: Circle all outliers 

ACTION: If yes. qualify associated data as estimated (J/UJ) 

15.1.4 Do any VOA capounds have a X Difference ( X  0) between the initial 
and continuing R R F  which exceeds SOX? - u -  
ACTION: If yes. qualify associated data as unusable ( R ) .  

Do any VOA compounds have a R R F  < 0.05 TCL/HSL compounds, 
0.01 for a11 other capounds? 

15.1.5 

ACTION: Circle all outliers 

' ACTION: I f  the R R F  < 0.05 TCL/HSL. 0.01 for all other 
capounds. qualify associated detection limits 
as unusable ( R )  and associated positive results 
as estimated (J). 

15.1.6 Are there any transcription/calculation errors i n  the 
reporting of average response factors ( R R F )  or X difference 
( X  D )  between initial and continuing R R F s ?  (Check at least 
two values but if errors are found, check more.) 

ACTION: Circle errors 

ACTION: If errors are > 10%. note on R I R ,  manually correct, 
notify the OV Manager/Oesignee and list in both the 
Comnents section and D V R .  

16.1 Internal Standards 

16.1.1 Are the internal standard area and retention time Forms 
L 1 ,  - (Form V I 1 1  VOA) present and complete for all samples and blanks? 

ACTION: If no, note any missing Forms or data on R I R  and notify 
the OV Manager/Designee. If F o n s  or data are unavailable 
qualify the data unusable ( R ) ,  and note in the C m n t s  
Section and OVR. 

Form 0-6. Organic Data Validation Checklist 
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16.1 Internal Standards (continued) 

16.1.2 Are the internal standard areas within the upper and lower limits 
for every sample and blank? u -  - 
- NOTE: If instrument performance exhibits a major abrupt drop off, 

qualify all. associated detection limits as unusable (R). 
The revienr may also choose to totally reject the whole 
sample. 

ACTION: If no. list all the outliers below. 

Sample Y Internal Std Area Lower Limit Upper Limit 

- 
(Attach additional -sheets if necessary.) 

16.1.2.1 If no, are any of the IS areas > 150% of the upper limit? - u -  
ACTION: I f  yes, qualify detection limits associated with 

IS areas > 150% unusable (R). 

ACTION: If no, qualify any result quantitated off of an 
internal standard with an area count outside the 
upper or lower limit, as estimated (J/UJ). 

16.1.2.2 If no, are any of the IS areas < 25% of the lower limit? - u -  
ACTIOU: I f  yes, qualify detection limits associated with 

IS areas < 25% unusable (R) and detected results 
estimated ( J ) .  

16.1.3 Are the retention times of the internal 'standards within 30 seconds 
of the associated cal lbration standard? u ,  - 
ACTION: Professional judgement should be used to examine data if 

the retention times differ by more than 30 seconds to 
determine if a false positive or negative exists. 

17.1 Field DuDlicates (continued) 

Field Duplicate Action Crlteria 

-If one or both duplicate values for any analyte are 
< Sx CRDL, then both values should agree within f CROL. 

-If both duplicate values are > 5x CRDL then the RPD between 
the two results should be < 30%: 

Form 0-6. Organic Data Validation Checklist 
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17.1 Field Duplicates 

17.1.1 Were any field duplicates submitted for VOA analysis? 

ACTION: I f  yes, comoare the reported results for the duplicates, 
calculate the difference or RPO, and tabulate any data 
outside the above Field Duplicate Action Criteria. 

Field OuDlicate Action Table 

Sanmle # for Smle 
Sarmle # for OuDlicate 

JAttach extra sheets if necessary1 

or APD 

ACTION: If the duplicate. criteria are not met. qualify the associated 
values in both the sample and duplicate estimated'(J/UJ). 

ACTION: Any qualification of data based on duplicate results must be 
addressed in the Comnents Section and the OVR. I f ,  however, 
major discrepancies are observed between the field duplicate 
data the identification of the field duplicates should be 
confirmed by the field sampling team leader. 

PART 6:  BNA ANALYSES 

- NOTE: i , i s  the desired response in the following checklist. 

i9.1 Offsite COC Transfer Records and Laboratory Narrative 

18.1 .1  Are the Request for AnalysisKhain-of-Custody (RFA/COC) Record 
and the offsite COC Transfer Records (OCTR) (when shipped offsite) 
present for all samples? u ,  - 
ACTION: If no. note on the RIR form, notify the OV Manager/ 

Designee and mention in the Comnents Section. 

Form 0-6. Organic Data Val ida t ion  Check1 i s t  
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18.1 Offsite COC Transfer Records and Laboratory Narrative (continued) 

18.1.2 Do the (OCTR) or Lab Narrative indicate any problems 
with sample receipt, condition of samples. analytical 
problems or special circumstances affecting the quality 
of the data? 

ACTION: If yes, use Professional judgment to evaluate the 
effect on the quality of the data. 

ACTION: If any sample analyzed as a solid, other than TCLP, 
contains more than 50% water, all data should be 
qualified as estimated (J). 

ACTION: If samples were not received at 4 degrees C (f2 degrees) 
at the laboratory, the revi;ewer should use professional 
judgement in qualifying the data. 

19.1 Holding Times 

19.1.1 Were all ENA analyses performed within the technical holding times 
as listed below? 

- MOTE: Technical holding time is measured from date of collection 
to date of analysis. 

BNA Technical Holding Times 
4 

Matrix [Presenati on1 tbldina T i p  
J a m 1  nis/extrtnl 

14 days140 days 
Aqueous (cooled to 4 f 2') I Solid (cooled to 4 f 2') 

- u ,  

ACTION: If no. list holding time violations in the following tabie 

Table of Holdina T i m  Violations 

Sample ID Sample Matrix Preserved? Date Sampled Oate Lab Received Date Analyzed 
JSee COClOCTR1 

ACTION: If technical holding times are exceeded, use professional 
judgement based on the fotlowing chart to qualify data, 
Oocument in the Camnents Section and DVR that holding 
times were exceeded and therefore data may be biased 
low. State that late eluting PAHs will not be expected 
to be effected by extended holding times due to their 
chemical persistence. 

Form 0-6. Organic Data Val idat ion Check1 i s t  
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19.1 iloldinq Times '(continued) 

Extrac- 
tion 

Analysis 

Detects I J J J J 
SOLS UJ up to PCP, R up to PCP. R up t o  PCP, R 

Detects no effect no effect J J 
after PCP. UJ after PCP. J after PCP. UJ 

SOLS no effect no effect UJ UD to PCP, UJ 
after PCP R 

I I I I I I I 

(PCP - pentachlorophenol ) - 

20.1 Surroaate Recoveries 

20.1.1 Are the BNA Surrogate F o n s  (Form 2 S V )  present for each of 
the following matrices: 

20.1.1.1 Low Water? 
20.1.1.2 Low Solid? 
20.1.1.3 fled Solid? 

20.1.2 Are all the BHA samples listed on the appropriate 
Surrogate Form for each of the following matrices: 

20.1.2.1 Low Water? 
20.1.2.2 Low Solid? 
20.1.2.3 Hed Solid? 

ACTION: Note on RI R  and notify OV Manager/ 
Designee. If missing oeliverables are 
unavailable use professional judgement 
to decide whether data are affected. 
Listrand justify any qualification of 
data i n  the Comnents Section and DVR. 

20.1.3 Were two or m r e  base-neutral or acid recoveries out of 
out of criteria for any sample or method blank?. 

, .  .;. , : ' :-' . 

20.1.3.1 Were outliers marked correctly with an asterisk ( * )  
on Fons I and I I ?  

ACTIO#: If no, manually correct, note on RIR and 
notify the OV Hanager/Designee. 

ACTION: C.ircle all outliers. 

20.1.3.2 If yes, were samples re-analyzed? 
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NA - YES 

- Ll _ '  
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IECT 

1 i n  frct < 10% R J Low 
2 > 10%. < Lower Limit UJ J Low 
2 > Upper Limit no effect J High 

Page 122 of 147 

20.1 Surrogate Recoveries (continued) 

20.1.3.3 If yes were method blanks re-analyzed? 

ACTIN: If Surrogate recoveries were outside control 
limits but the sample was not re-analysed, 
notify the OV Manager/Oesignee and note in 
the Carments Section. 

ACTION: If surrogate recoveries were outside control 
limits qualify data according to the following 
Surrogate Action Table. Note the direction of 
potential bias in the Comnents Section. 

Surrogate Action Table 

ACTION: If method blank surrogate recoveries were 
outside of criteria in both original and 
re-analyses, compare with the surrogate 
and internal standard recoveries in samples 
and use professional judgement to detennine 
impact on data. 

If only one surrogate is out, professional 
judgement can be used to qualify certain very 
similar compounds (e.g., if the phenol surrogate 
is outside criteria, the target compound phenol 
can be qualified, even- if all other acid surrogates 
are within criteria.) 

ACTIOW: 

20.1.4 Are there any transcription/calculation errors between raw data 
and the surrogate Forms? - 1 l -  
ACTION: If errors exist > 10%. note on R I R ,  notify the 

OV Manager/Oesignee, make any necessary corrections 
and list errors under the Carments Section of the 
Organic Data Validation Checklist. 

-21.1 Matrix Spikes 

21.1.1 

21.1.2 

Is the Matrix Spike/Matrix Spike Ouplicate Recovery Form present? 

Were matrix spikes analyzed at the required frequency (1 per 
20 samples or 1 per analytical batch, whichever is more frequent) 
for the following matrices: 

21.1.2.1 Low Water? 
21.1.2.2 Low Solid? 

Form 0-6. Organic Data Validation Checklist 
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21.1 Y a t r i x  Spikes (continued) 
NA - YES - 

u -  - 21.1.2.3 Med Sol id? 

ACTION: if any mat r ix  spike data are missing, note on R I R  
and n o t i f y  the DV Manager/ Designee. I f  missing\ 
de l iverables are unavailable, document e f f e c t  on 
data under Comnents Section and i n  OVR. 

21.1.3 How many BNA spike recoveries are outside QC l i m i t s ?  

- out of 10 out of 10 

21.1.4 How many RPOs fo r  mat r ix  spike and matr ix  spike dup l ica te  
recoveries are outs ide QC l i m i t s ?  

- out o f  5 out o f - S  

ACTION: NO act ion  i s  taken based on MS/MSD data alone. However, 
using informed professional judgement. the MS/HSD r e s u l t s  
may be used i n  conjunction wi th  other QC c r i t e r i a  
(e.g.. surrogate data) t o  determine the need f o r  
q u a l i f i c a t i o n  o f  the data. 

22.1 Blanks 

, 

22.1.1 Is the Method Blank S u m r y  present? 

22.1.2 For the analys is  of BHA compounds, has a reagent/method 
blank been analyzed o r  each Release Number or 
every 10 samples of s i m i l a r  mat r ix  (low water. low 
so l i d .  medium s o l i d ) .  whichever i s  m r e  frequent? 

22.1.3 Was a ENA method/instrument blank analyzed a t  l eas t  
once every twelve hours fo r  each concentration l eve l  
and GC/MS system used? 

ACTION: If no, note on RIR the missing method blank data 
and n o t i f y  the DV Manager/Oesignee. 
del iverables are unavailable use professional 
judgement t o  determine i f  the associated data 
should be qua l i f ied .  
OVR l i s t  and j u s t i f y  any actions taken. 

I f  missing 

I n  the C m n t s  Section and 

ACTION: Review the  blank raw data, including; chromatograms 
(RICs ) .  quant repor ts  o r  data system pr in tou ts  and spectra. 

22.1.4 I s  the chromatographic performance (basel ine s t a b i l i t y )  f o r  each 
instrument acceptable? 

ACTION: If no, use professional judgement t o  determine the e f f e c t  
on the data. 

000339 
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23.1 Contamination 
NA - Y E S  - NO 

23.1.1 Are there positive results in any method/instrument/reagent 
blanks for either target canpounds or TICs? 

Do any fieldhinse blanks have positive BNA results for 
either target canpounds or TICs? 

ACTION: 

2 3 . 1 . 2  

If yes, prepare a list of the samples associated 
with each of the contaminated blanks (Attach a 
separate sheet.). Examine each of  these samples 
and qualify canpounds detected in the associated 
blanks where appropriate using the following 
BNA Blank Action Table. 

MOTE: Blank results can be obtained fran the raw data. 
Any sample dilutions. however, must be taken into 
consideration. 

- 

m: When applied as described below. the contaminant 
concentrations in these blanks are multiplied by 
the sample dilution factors, and corrected for 
X moisture when necessary. 

Blanks may not be.qualified by contamination in 
another blank. 

- NOTE: 

- MOTE: Field Blanks must be qualified for surrogates, 
instrument performance criteria, spectral or 
calibration QC problems. 

ACTION: Follow the directions in the table below to 
qualify TCL results due to contamination. Use 
the largest value from all the associated blanks. 
If any blanks have saturated peaks, all associated 
detected data should be qualified as unusable ( R )  
due to interference. 
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23.1 Contamination (continued) 

Example: 

ACTIOH: For TIC cmoounds. if the concentration in the sample 
is less than five times the concentration in the m s t  
contaminated associated blank, qualify. the sample data 
mdetected ( U ) .  

Samole Name Analvte Concentration gualifier 

Blank Sample 
1st Sample 
2nd Sample 
3rd Sample 

Phenol 12 ug/l . None 
Phenol 4 ug/l 10 u 
Phenol , 12 ug/l 12 u 
Phenol 200 ug/l None 

Phenol CRDL = 10 ug/l 

24.1 GC/MS Instrument Performance Check 

. .  
. .  . .  

24.1.1, Are the GC/MS Instrument Performance Check Forms present for 
Decafluorotr iphenylphosphine (DFTPP)? u ,  - 

24.1.2 Has an instrument p e r f o m n c e  compound been analyzed for every 
twelve hours of sample analysis per instrument? 

24.1.3 Are the enhanced bar graph spectrum and mass/charge (m/z) listing 
for the DFTPP p,rovided for each twelve hour shift? u ,  - 
ACTION: If no, list date, time, instrument ID. and sample analyses 

for which no associated GC/US tuning data are available. 

If no, list any missing tuning data on the R I R  and notify 
the DV Manager/Oesignee. If missing deliverables are 
unavailable examine the frequency and quality o f  the 
existing OFTPP data and use professional judgement to 
determine. if the associated data should be qualified 
unusable (R). In the Comnents Section and OVR list and 
Justify any actions taken. 

ACTIOH: 

DATE TIME INSTRUMENT SAMPLE NUMBERS 

- 
24.1.4 Have the ion abundances been normalized to m/z 198? 

ACTION: If mass assignment is in error, qualify all 
associated data as unusable (R). 

000341 
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24.1 CC/HS Instrument Perfonnance Check (continued) 

HA - - YES - NO 
24.1.5 Have the ion abundance criteria been met for each instrument 

used? u ,  - 
ACTIOII: List all data which do not meet ion abundance 

criteria. Attach a separate sheet. 

ACTIOII: If ion abundance criteria are not met, use professional 
judgement to detennine what action, if any, is required. 
The reviewer may choose to use the extended criteria 
listed in the Data Validation Plan of the SCQ. If only 
one ion did not meet the extended criteria the reviewer 
may choose to only estimate the data. If several are 
outside expanded criteria the reviewer may choose to 
qualify associated data unusable (R). 

24.1.6 Have the appropriate number of significant figures (two) been 
' reported on all analytical results? 

ACTION: If no. manually correct, and notify the OV Manager/ 
Designee. 

24.1.7 Are there any transcription/calculation errors between the mass 
lists and the GC/HS Tuning and Mass Calibration Forms? (check 
at least two values but if errors are found, check more.) 

ACTIOW: If yes, manually correct, If errors > 10% exist, note 
on the RIR and notify the DV Manager/Designee. 
changes made in the C m n t s  Section and the DVR. 

List any 

24.1.8 Are the spectra of the mass calibration capound acceptable? 

ACTION: Compare with reference spectra and use professional 
judgement to detenine whether associated data should 
be accepted, qualified, or rejected. 

25.1 Tarqet Compound List (TCL) Analvtes 

25.1.1 Are the ENA Organic Analysis Data Sheets (Forms lB, 1 C .  1 F )  
present with required header information on each page, for 
each of the following: 

25.1.1.1 Samples and/or fractions as appropriate? 

25.1.1.2 Matrix spikes and matrix spike duplicates? 

25.1.1.3 E1 anks? 

25.1.2 Has GPC Cleanup been performed on all solid matrix sample 
extracts? 

Ll 
Ll 
Ll 

ACTIN: If no. review the surrogate and internal standard 
recoveries. 
no qualification o f  data is necessary. 
notify the DV Manager/Desi gnee. 

If these recoveries are acceptable. 
However, 

ACTIMI: If no, review the chromatogram baseline, if available, 
for stability. 
should be given to qualifying all values within the 

on data in the Comnents section and DVR. 

If a hump effect is visible consideration 

associated time frame estimated (J/UJ).  D o c w n t  effects 03.0342 
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25.1 Taraet CaDound'List (TCL) Analvtes (continued) 
NA - YES NO - 

25.1.3 Are the BNA Reconstructed Ion Chromatograms (RIC), the mass 
spectra for the identified compounds. and the data system 
printouts (Quant Reports) included in the sample package 
for each of the following? 

m: Required for ASL D only. 
25.1.3.1 

25.1.3.2 

Samples and/or fractions as appropriate? 

Matrix spikes and matrix spike duplicates 
(mass spectra not required)? 

25.1.3.3 Blanks? 

ACTION: If any data are missing, note on the RIR and notify 
the OV Manager/Oesignee. If missing deliverables 
are unavailable, use professional judgement to 
determine whether data should be qualified estimated 
(J/UJ). List ana justify any qualification in the' 
Comnents.Section and O V R .  

25.1.4 Are the response factors shown in the Ouant Report (required 
for ASL D only)? 

Is chromatographic performance acceptable with respect to 
the. following: 

25.1.5.1 Baseline stability? 

25.1.5.2 Resolution/peak separation? 

25.1.5.3 Peak shape? 

25.1.5 

25.1.5.4 Full -scale graph (attenuation)?. 

ACTION: Use professional judgement to determine the 
acceptability of the data. 

25.1.6 I f  required (ASL 0) are the lab-generated sample and standard 
mass spectra of the identified BNA'capounds present for each 
sample? 

ACTION: If any data are missing, note on the RIR and notify 
the DV Manager/Designee. 
unavailable, use professional judgement to determine 
whether data should be qualified estimated (J/UJ). 
List and justify any qualification in the Comnents 
section and DVR. 

If missing deliverables are 

25.1.7 Is the RAT of each reported compound within 0.06 RRT units o f  
the standard RRT in the continuing calibration? 

25.1.8 Are all ions present in the standard mass spectrum at a relative 
intensity greater than 10% also present in the background-corrected 
sample mass spectrum? - - - 
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25.1 Target C m o u n d  List (TCL) Analvtes (continued) 
NA - YES NO - 

25.1.9 Do sample and standard relative ion intensities agree 
within 20%? 

ACTION: Use professional judgement to determine acceptabi 1 ity 
of data. If it is determined that incorrect identifications 
were made, all such data should be qualified either unusable 
( R ) ,  presumptively present ( N )  or not detected at the 
calculated detection limit ( U ) .  I n  order for a compound to 
be positively identified, the data must canply with the 
criteria listed i n  sections 24.1.6, 24:1.7. .and 24 , .1 .8 .  

26.1 Tentatively Identified C m o u n d s  (TIC1 

26.1.1 Are all TIC Forms present? 

26.1.2 DO 1 isted TICS include scan number/retention time, estimated 
concentration. and "JN" qualifier? 

Are the MSS spectra for the TICS and associated "best match" 
spectra included in the sample package for each of the following 
(ASL D only): 

26.1.3.1 

26.1.3.2 Blanks? 

26.1.3 

Samples and/or fractions as appropriate? 

ACTIOII: 

ACTION: 

Add "JN" qualifier if missing. 

If any data are missing, note on the RIR and 
notify the DV Manager/Designee. 
del iverables are unavailable, use professional 
judgement to determine whether data should be 
qualified unusable (R). List and justify any 
qualification in the Comnents section and DVR. 

26.1.4 Are any target compounds (from any fraction) listed as TIC 

If missing 

cmpounds (example: 1,2-dimethylbenzene is xylene - a VOA TCL 
analyte - and should not be reported as a TIC)? 
ACTION: If yes. insure that the TIC was correctly identified as a 

target compound in the analysis.of the applicable fraction. 
If analyte is not listed on the appropriate Form I, add it. 
Qualify the quantitation estimated (J), and use professional 
judgement to determine whether it should also be qualified 
tentatively identified (JN). 

ACTION: If yes, qualify ''R" any TIC that is also a target compound. 

Are all ions which are present in the reference mass spectrum with 
a relative intensity > 20% also present in the sample mass spectrum? 

26.1.5 
- 

000344 
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2 6 . 1  Tentat i vel v Ident i f i ed Comuounds ( l!Cl (Continued) 

2 6 . 1 . 6  Do TIC and "best match" standard relative ion intensities agree 
within ZOX? 

ACTION: If no, use professional judgement to detennine acceptabi 1 i ty 
of TIC identifications. If it is determined that an incorrect 
identification was made, change the identification to "unknown" 
or to some less specific identificatipn (example: "C3 
substituted benzene") as appropriate. 

26 .1 .7  Is the compound a suspected artifact? . 

ACTION: When a compound is not found in any blank, but is detected 
in a sample and is a suspected artifact or a c m n  laboratory 
contaminant, the result should be qualified as unusable (R). 
(e.g., c m n  lab contaminants: CO, (M/E 4 4 ) ,  Siloxanes 
(H/E 73) Hexane, Aldol Condensation Products, Solvent 
Preservatives, and related by products. - see Functional 
Guidelines for mare guidance). 

2 7 . 1  Compound Ouantitation and Reported Detection Limits 

ACTION: Check the two hishest non-contaminant analvte values for each sarnole 

2 7 . 1 . 1  

2 7 . 1 . 2  

27 .1 .3  

Verify that the-correct internal standard: quantitation ion. and RRF 
were used to calculate RNA Analysis Data Form results. 

Are there any transcription/calculation errors? 

ACTION: If yes. manually correct, notify the OV Manager/Oesignee and 
verify/recalculate all other detected andlyte values for that 
sample. 
changes made. 

Mention and justify in the Comnents Section any 

Are the SOLS adjusted to reflect sample dilutions and. for solids, 
sample moisture? 

ACTION: if no. and errors are > 10% note on the RIR, notify the 
DV Manager/Designee. make any necessary corrections and note 
errors in the Comnents Section and OVR. 

Were re-analyseslre-injections or diluted analyses performed? 

- MOTE: When a sample is analyzed at m r e  than one dilution, 
the lowest SOLS are reported (unless a QC exceedance 
dictates the use of the data from the diluted sample analysis). 

ACTIO#: If yes. tabulate e list of the analytes detected in any o f  the 
analyses, with the analysis on the X axis and canpound name on 
the Y axis (Attach a separate sheet.). Include the detection 
limits in analyses where the analyte was not detected. 

If yes', use professional judgement, based upon the following 
criteria, to determine which analysis to report for each 
detected compound. 
"2" qualifier next to each analyte which is reported 
from a different analysis. 

ACTION: 

On each analysis sheet, place a 

- NOTE: This means that each aialyte will have the "Z" qualifier 
on every data sheet except one. 
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27.1 Comoound Ouantitation and Reported Detection Limits (continued) 
NA - - YES 

Criteria. Hierarchv For Selectinq Which Analysis To Reoort From 

A) Report; the result outside the range attributable to blank contamination. 
If all results are within the blank range, report the lowest value/lowest 
SOL, and qualify undetected (U). 

8) Report, the result quantitated using the IS within criteria. If the IS i s  
outside criteria in all analyses report the result with the IS closer to 
criteria and qualify estimat&X(J). 

If one or all results are above the calibrated range report the higher result 
Qualify estimated (Ji if the reported result is outside the calibrated range. 

Report, the result with the surrogates within control criteria. 
surrogate(s) are outside criteria for all 'results, qualify estimated (J). 

Report. the result within the calibrated range or closer to the calibrated 
range. 

For results outside the range of blank contamination report the higher value. 

C )  If 

0) 

E )  

28.1 Standards Data fGC/MSl 

28.1.1 If required (ASL 0). are the RICs and data system printouts (Quant. Reports) 
present for for initial and continuing calibration? u -  - 

ACTIW: If no, list any missing calibration standard data on RIR and notify 
the OV Manager/Designee. 
document effect on data under Ccmnents Section and OVR. 

If missing deliverables are unavailable. 

29.1 GC/HS Initial Calibration 

29.1.1 Are the Initial Calibration forms present and complete for the 
BNA f rac t i on? 

29.1.1.1 Are there separate calibrations for low water/low solids 
and med solid samples? 

ACTIN: If no, list any missing calibration standard forms 
on R I R  and notify the DV Hanager/Designee. If 
missing deliverables are unavailable,. document 
effect on data under Carments section and in DVR. 

u ,  

2 9 . 1 . 2  Did the calibration exhibit stability over the concentration range o f  
the calibration m.Relative Standard Deviation (RSD) < 30 .0%]?  L l -  
ACTION: Circle all outliers. 

ACTIOW: I f  X RSD 2 30.0%. qualify associated data for that analyte 
as estimated (J /UJ) .  .' 

If X RSD I s  greater than 50%, qualify all associated 
non-detects as unusable (R). 

ACTION: 

- NOTE: Analytes previously qualified "U" for blank contamination 
are still considered as "hits" when qualifying for initial 
calibration criteria. 
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29.1 GC/MS Initial Calibration (continued) 

29.1.3 Are the RRFs above 0.05 for TCL/HSL compounds 0..01 for all 
other compounds? 

ACTION: Circle all outliers. 

ACTION: If any RRF is < 0.05 TCL/HSL (0.01 all other compounds) 
qualify all non-detects up to the next IC as unusable (R) 
Qualify detected results as estimated ( J ) .  

29.1.4 Are there any transcription/calculation errors in the reporting o f  
average response factors (RRF) or X RSO? (Check a t  least 2 values, 
but if errors are found, check more.) 

ACTION: If yes. make nece'ssary correction and note in the C m n t s  
Section. 

30.1 X / M S  Continuino Calibration 

3 0 . 1 . 1  Are the 'Continuing Calibration forms present and complete for the BNA 
fraction? 

ACTION: I f  no, note any missing Forms on R I R  and notify the 
DV Hanager/Designee. 
data in the C m n t s  Section and DVR. 

If Forms are unavailable note effect on the 

30.1.2 Has a continuing calibration standard been analyzed for every twelve 
hours of sample analysis per instrument? 

ACTIOW: If no, list below all sample analyses that were not within twelve 
hours of the previous continuing calibration analysis. Not,ify the 
OV Manager/Oesignee. qualify all data outside of the required time 
unusable ( R )  and note in the C m n t s .  

- NOTE: I f  the 12-hour calibration frequency was only slightly exceeded, 
and a successful tal ibtation was subseauently performed, 
orofessional judgement can be used to qualify the data estimated 
(J/UJ) instead of unusable. 

~~~~~~ 

30.1.3 Do any 6NA comoounds have a X Difference ( X  D )  between the initial and 
continuing RRF which exceeds the 25% criteria? 

ACTION: Circle all outliers. 

ACTION: 

30.1 4 Do any BNA canpounds have a X Difference (% 0)  between the 
and continuing RRF which exceeds 50X? 

ACTION: 

If yes, qualify associated data as estimated (J/UJ 

I f  yes, qualify associated data as unusable (R). 
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L l -  

- 
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Form 0-6. Organic Data Val idation Check1 i s t  
(Sheet 28 of 46) 



APPENDIX B 
F R N A L D  ENVIRONMENTAL MANAGEMENT PROJECT 
QUALITY ASSURANCE PROJECT PLAN 

Revision 0.2 
4 May 1994 

Page 132 of 147 

30.1 GC/HS Continuina Calibration 
HA - YES - NO - 

3 0 . 1 . 5  Do any BNA compounds have a RRF < 0.05 TCL/HSL compounds, 0.01 for 
all other compounds? u -  
ACTION: Circle all outliers. 

ACTION: If the RRF c 0.05 TCL/HSL (0.01 for all other compounds) 
qualify associated detection limits as unusable (R )  and 
associated positive results as estimated ( J ) .  

30.1 .6  Are there any transcription/calculation errors in the reporting 
of average response factors (RRF) or X difference ( X  0) between 
initial and continuing RRFs? (Check at least two values but if 
errors are found, check more.) 

ACTION: Circle errors. 

ACTION: If errors are > 10%. note on RIR, manuaily correct, 
. notify the DV Hanager/Designee and list in both the 

Comnents section and DVR. 

31.1 Internal Standards 

3 1 . 1 . 1  Are the internal standard area and retention time Forms (Form V I 1 1  SV)  
present and complete for all samples and blanks? 

ACTION: If no, note any missing Forms or data on R I R  and notify the 
DV Hanager/Designee. If Forms or data are unavailable qualify 
the data unusable ( R ) .  and note in the Comnents Section and DVR. 

31.1.2 Are the internal standard areas within the upper and lower limits for 
every sample and blank? 

ACTION: If no, list all the outliers. 

Sample # Internal Std Area Lower Limit Upper Limit 

(Attach additional sheets if necessary.) 

- u ,  3 1 . 1 . 2 . 1  If no, are any of the IS areas > 150% o f  the upper limit? 

ACTION: If yes, detection limits associated wi.th IS areas 
> 150% should be qualified as unusable ( R ) .  

ACTION: If no, qualify any result quantitated off of an 
internal standard with an area count outside the 
upper, or lower limit, as estimated ( J / U J ) .  

NOTE: If instrument performance exhibits a major abrupt 
drop off, qualify all associated detection limits 
as unusable ( R ) .  The reviewer may also choose to 
totally reject the whole sample. 

- 
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31.1 !ntetnal Standards (continued) 
NA - YES 4 - 

31.1.3 Are the retention ti& of the internal standards within 30 seconds 
of the associated tal ibration standard? 1l - .  

ACTION: Professional judgement should be used to qualify data if 
the retention times differ by more than 30 seconds to determine 
if a false positive or negative exists. 

3 2 . 1  Field Duplicates 

field Duulicate Action Criteria 

o If one or both duplicate values for any analyte are < 5x CRDL, then 
both values should agree within f CRDL. 

o If both duplicate values are > 5x CROL then the RPD between the two 
results should be < 30%. 

32 .1 .1  Were any field duplicates submitted for BNA analysis? 

ACTIOU: If yes. canpare the reported results for the duplicates, 
calculate the difference or RPD, and tabulate any data 
outside the above Field Duplicate Action Criteria. 

Field Ouplicate Action Table 

ACTION: If the duplicate criteria are not met, qualify the associated 
values in both the sample and duplicate estimated (J/UJ). 

Any qualification of data based on duplicate results must be 
addressed in the Ccmnents Section and the OVR. If, however, 
major discrepancies are observed .between the field duplicate 
data the identification of the field duplicates should be 
confined by the field sampling team leader. 

ACTION: 

PART C: ~PESTICII#/PW ANALYSES 

33.1 Offsite CDC Transfer Records and Laboratorv Narrative 

33.1.1 Are the Request for AnalysislChain of Custody (RFA/CDC) Record and the 
offsite COC Transfer Records (OCTR) (when shipped offsite) present for 
all samples? 1 l -  - 

I . % ,  , ..: 
; . . 5  ; .  . . . 

ACTION: If no. note on the RIR form, notify the DV Manager/Designee and 
mention in the Comnents Section. 
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33.1 Offsite COC Transfer Records and Laboratory Narrative (continued) 
NA - YES 9 - 

33.1.2 Do the (OCTR) or Lab Narrative indicate any problems with 
sample receipt, condition of samoles. analytical problems 
or special circumstances effecting the quality of the data? 

ACTION: If yes. use professional judgement to evaluate the 
effect on the quality of the data. 

If any sample analyzed as a solid, other than TCLP, 
contains more than 50% water, all data should be 
qualified as estimated (J). 

If samples were not received at 4 degrees C (k 2 degrees) 
at the laboratory, the reviewer should use professional 
judgement in qualifying the data. 

- u -  

XTIOM: 

ACTION: 

34.1 Holdino limes 

34.1.1 Were all Pest/PCB analyses perfonned within the technical holding 
times as listed below? 

- NOTE: Technical holding time is measured from date of collection 
to date of analysis. 

Pest/PCB Technical Holding Times 

analmi slertrtn 

ACTIN: If no, list holding time violatidns in the following table 

Table of Holdinq Tine Violations 

Samole 10 Samole Matrix Preserved? Date Sampled Date Lab Received Date Analyzed 
lSee COC/OCTR), 

ACTIOW: If technical holding times are exceeded, qualify all single peak 
pesticides estlmated (J/UJ). 
DVR that holding times were exceeded and therefore data may be 
biased low. 
professional judgement may be used to qualify single-peak pesticides 
detection limits unusab,le (17). 
effected by extended holding times due to their chemical persistence. 

State in the Comnents Section and 

If holding times are grossly exceeded (>  2x criteria), 

PCBs will not be expected to be 

. .  . . , . . . , .  

6)(Jgz:53 
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35.1 Surrooate Recoveries: Oecachlorobiphenvl (OCBl and tetrachlorometaxvlene ( T H X I  
NA - - YES 

35.1.1 

35.1.2 

35.1.3 

35.1.4 

35.1.5 

Are the Pest/PCS Surrogate Forms (Form 2 PEST) present for each 

35.1.1.1 tow Uater? 
35.1.1.2 Lou Solid? 
35.1.1.3 Hed Solid? 

of the, following matrices: 

Are all the Pest/PCS samples listed on the appropriate 
Surrogate F o m  for each of the following matrices: . 

35.1.2.1 LOW Water? 
35.1.2.2 Low Solid? 
35.1.2.3 Hed Solid? 

ACTIN: If no. note on R I R  and notify.0V Manager/Designee. If 
missing deliverables are unavailable use professional 
judgement to decide whether data are effected. 
justify any qualification of data in the C m n t s  Section 
and OVR. 

List and 

Yere surrogate retention times (RTs) within the windows established 
during the initial 3-point analysis of Individual Standard mixture A? 

35.1.3.1 If no, were samples re-analyzed? 

ACTION: Circle all outliers. 

ACTION: If no, qualify the data unusable ( R ) .  unless 
professional judgement indicates otherwise. 
Notify the OV Manager/Oesignee. and mention 
in the C m o t s  Section and DVR. 

Are there any transcription/calculation errors between raw data and 
the surrogate Forms? 

ACTIOM: If errors exist > lo%, note on R I R .  notify the 
DV Hanager/Designee. make any necessary corrections and 
list errors under the Comnents Section. 

Were surrogate recoveries for DCB or TCX outside of contractual 
limits for any sample or blank? 

35.1.5.1 

ACTION: 

If yes. were method blanks re-analyzed? 

If no, qualify all single-peak pesticide detected results 
estimated (J), notify the OV Hanager/Oesignee and'note i n  
the C m n t s  Section and DVR. 
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TCX < 10% 1 col 
both 

TCX < Lower Limit 1 col 
both 

DCB < 10% 1 c01 
both 

35.1 Surroqate Recoveries: Decachlorobiphenyl (DCB) and tetrachlormetaxylene (TMX1 (continued) 

NA - YES 4 - 

bD.1 for R. SDD 
R. SDD I J. SDD I LOW 

bD1 for UJ. SDD IbDl for J. SDD 
UJ. s J, s Low 

bD.1 for UJ(IDPCBSibDJ f:: J. PCBS LOW 1 
UJ. PCBs 1 J. PCBs I Low 

(bo1 for J. SDD I 

35.1.5.2 If yes. were outliers marked correctly with an asterisk 
( * )  on Form 2? 

both I UJ. PCBs 1 J. PCBs 
TCX &/or  DCB 1 col 1 bD1 for UJ. 1 bo1 for J. 

ACTION: Circle all outliers. 

.ACTION: If Surrogate recovery(ies) were outside control 1 imits 
but the samples were not reanalysed notify the 
OV Manager/Designee and note in the Comnents Section. 

ACTION: If surrogate recoveries were outside control 1 imits 
qualify data according to the following Surrogate Action 
Table. Note the direction of  potential bias in the 
C m n t s  Section and DVR. 

- MOTE: TCX data correlates wi th-single-peak pesticides (spp) 
and DCB data correlates with polychlorinated biphenyls 
(PCB). 

m: Professional judgement should be used to examine the 
c h r m t o g r a m  for visible interferences and determine 
if the applicable retention t i m e  interval for each 
compound is effected. 
samples should be compared to those for matrix spikes 
and blanks. 

The chromatograms for the 

Surrogate Action Table 

36.1 Matrix Spikes 

36.1.1 Is the Matrix SpikdMatrix Spike Duplicate Recovery Form present? 

36. 1.2 Were matrix spikes analyzed at the required frequency (1 per 
20 samples or 1 per analytical batch, whichever is more frequent) 
for the following matrices: 

36.1.2.1 Low Water? 
36.1.2.2 Low Solid? 

. - .  36.1.,2.3 Med Solid? 

ACTION: I f  any matrix spike data are missing, note on RIR and 
notify the OW'Manager/Designee. 
are unavailable, document effect on data under Carments 
Section and in OVR. 

If missing deliverables 
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36.1 Matrix Spikes (continued) 

36.1.3 HOW many Pest/PCB spike recoveries are outside QC limits? 

out of 12 - - ' out of 12 

36.1.4 How many RPOs for matrix spike and matrix spike duplicate recoveries 
are outside OC limits? 

- out of 12 - out of 12 
ACTION: NO action is taken based on MS/MSO data alone. However, using 

informed professional judgement. the HS/MSD results may be used 
in conjunction with other QC criteria (e.9.. surrogate data) to 
determine the need for qualificatron of the data. 

37.1 Slanks 

37.1.1 Is the Method Blank Summary-present? 

37.1.2 For the analysis of Pest/PCB compounds, has a 
reagent/method blank been analyzed or each 
Release No. or every 10 samples of similar matrix 
(low water, low solid, medium solid), whichever is more 
frequent? 

37.1.3 Was a Pest/PC8 methodlinstrument blank analyzed at least 
once every twelve hours for each concentration level and 
GC/HS system used? I 

NA - YES 4 
5 

ACTION: If no. note on RIR the missing T t h o d  blank data and 
notify the DV Manager/Designee. 
are unavailable use professional judgement to determine 
if the associated data should be qualified. 
Comnents Section and OVR list and justify any actions taken 

If missing deliverables 

I n  the 

ACTION: Review the blank raw data, including; chromatograms (RICs), 
quant reports or data system printouts and spectra. 

37.1.4 Is the chromatographic performance (baseline stability) for each 
instrument acceptable? L L ,  - 
ACTION: If no. use professional judgement to determine the effect 

on the data. 

38.1 Contaminatton 

- 3 8 . 1 . 1  Are there field/rinse/equipment blanks associated.with every sample? - 
ACTIOW: If no for low level samples, note in Comnents Section and 

DVR that there is no associated field/rinse/equlpnent blank. 
Exception: samples taken fran a drinking water tap do not 
require associated field blanks. 

38.1.2 Are there positive results in any method/instrument/reagent blanks for 
any target compounds? 

. _ _ . "  . .  . . .  . .: : .. : .i . 
. .  rc i . 

-I_ ... 
.! 
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38.1 Contamination (continued) 

38.1.3 Do any field/rinse blanks have positive Pest/PCB results for 
any target compounds? 

ACTION: If yes, prepare a list of the samples associated with 
each of the contaminated blanks (Attach a separate 
sheet.). 
compounds detected in the associated blanks where 
appropriate using the following Pest/PCB Blank 
Action Table. 

Blank results can be obtained fran the raw data. 
sample dilutions, however, must be taken into consideration. 

Examine each of these samples and qualify 

B: Any 

m: When applied as described below, the contaminant concentrations 
in these blanks are multiplied by the sample dilution factors, 
and corrected for X moisture when necessary. 

NOTE: Blanks may not be qualified by contamination in 
another blank . 

- 
MOTE: Field Blanks must be qualified for surrogates, instrument 

performance criteria, spectral or calibration OC problems. 
- 
ACTION: Follow the directions in the table below to qualify target 

results due to contamination. 
the associated blanks. If any blanks have saturated peaks, all 
associated detected data should be qualified as unusable (R) 
due to interference. 

Use the largest value fran all 

Pest/PCB Blank Action Table 

L I I 1 

39.1 Calibration and GC Performance 

39.1.1 Are the following GC and Data Systems Printouts for both columns 
present for all samples, blanks, HS/HSD: 

39.1.1.1 Resolution check? 

39.1.1.2 Performance evaluation mixtures? 

39.1.1.3 Aroclor 1016/1260? 

39.1.1.4 Atoclors 1221, 1232. 1242, 1248, 1254? 

39.1.1.5 Toxaphene? 

39.1.1.6 Low points individual mixture9 A & E ?  

39.1.1.7 Hed Points individual mixtures A & E? 

39.1.1.8 High points individual mixtures A & 8? . 

OOQ354 

Form 0-6. Organi c Data Val i d a t i  on Check1 i s t  
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39.1 Calibration and GC Performance (continued) 
NA - - YES 

39.1.1.9 Instrument blanks? u ,  - 
ACTION: If no to any of the above, note on RIR. and notify 

DV Manager/Designee. 
unavailable. document effect on the data in the 
Comnents Section and DVR. 

If missing deliverables are 

39.1.2 Are all Calibration and GC/MS Performance Forms present and complete 
for each column and each analytical sequence? 

ACTION: If no, note on RIR and notify DV Manager/Designee. 
missing deliverables are unavailable, document effect on 
the data in the C m n t s  Section and DVR. 

If 
u ,  - .  

39.1.3 Are there any transcription/calculation errors between raw data 
and the Cali bration and GC/MS Performance Forms? - L L ,  
ACTION: If errors > 10% exist, note on RIR. make necessary corrections, 

note errors in the Cements Section and DVR. 

39.1.4 Do all standard retention times of the initial calibration standards, 
including each pesticide in each level of Individual Mixtures A & E. 
fall within the windows established during the initial calibration 
analytical sequence? Ll., - 
(below) i s  calculated. Ll., - 

39.1.4.1 If no, do the outliers meet criteria when the Retention Time Index 

Procedure for Calculating Retention T i m  I d :  

RT index = RT std. - RT surf 1 
RT std. - RT surr 2 

- Substitute the value for the retention time of the known standard 
and its associated surrogate retention times into the above formula 
to calculate the RT index for the known standard. 

Using this RT index calculated above and the retention times f o r  the 
surrogates associated with the unknown sample solve the equation for 
the RT std. 

If this RT std is withjn the window established during the initial 
calibration analytical sequence, then consider the response to 38.1.4 
as "YES". 

- 

- 

ACTION: If no, for single-peak pesticides with retention times outside of the 
establ i shed wi ndows the reviewer wi 1 1  check each canpound to see if the 
chrmtograms contain peaks within the expanded window surrounding the 
expected retention-times. If no peaks are found and the surrogates are 
visible, .non-detects are valid. If peaks are present but can not be 
identified through pattern recognition and are outside the revised 
RT window. qualify positive results and non-detects as unusable ( R ) .  
For aroclors. RT may be outside the RT window, but the aroclor may 
still be identified from the individual pattern. 

39. 1. 

. _  . .  
... . . , . .  . .  _ .  . .. . - . .  

5 Is the RT for DOT > 12 minutes? u -  
ACTION: If no. qualify all data for DOT unusable (R).. 

Form 0-6. Organic Data Val idat ion Check1 1 s t  
(Sheet 36 of 46) 
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39.1 Calibration and GC Performance (continued) 

39.1.6 Are the linearity criteria for the initial analyses of 
Individual Standards A & E within limits for both columns? 

- NOTE: X RSD must be < 20.0% for all analytes except for the 
two surrogates. which must not exceed 30.0 % RSD. 
See Form 6 PEST-2. 

ACTIOII: If no, qualify all associated positive results and 
non-detected generated during the entire analytical 
sequence as estimated (J/UJ). 

39.1 .7  Are the Pesticide Evaluation Standards Sumnary forms present 
and canplete for each Performance Evaluation Mixture (PEM) 
analyzed during the analytical sequence for both columns? 

ACTIOII: if no, note on R I R .  If missing deliverables are 

Y -  - 
unavailable. document effect on the data under the 
Comnents Section. 

- u -  
either column? - L L ,  

column? - Y ,  

on either column? - 1 l -  

39.1.8 Has the individual X breakdown exceeded 20.0% on either column? 

39.1.8.1 Has the X breakdown for 4.4' - DOT exceeded 20.0% on 

39.1.8.2 Has the X breakdown for endrin exceeded 20.0% on either 

39.1.9 Has the combined X breakdown for 4 , 4 ' -  DDT/Endrin exceeded 30.0% 

ACTIW: If any % breakdown has failed (response=YES) the 
QC criteria i n  the initial calibration sequence qualify 
all sample analyses in the entire analytical sequence as 
described below. 

ACTION: If any X breakdown has failed the QC criteria in a 
PEH Verification calibration. review data beginning with 
the samples which followed the last in-control standard 
until the next acceptable PEH & qualify the data as 
described below. 

.. , - 
I .  ,. , 

.. .:- 

Form 0-6. Organic Data Validation Checklist 
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39.1 Calibration and GC Performance (continued) 

Criteria f o r  qualification: 

1 )  4 ,4 ' -DOT Breakdown(> 20%): 

- Qualify all positive results for DOT estimated (J). 

- If DOT was not detected, but DO0 and ODE are positive, then qualify 
the quantitation limit for DOT as unusable (R). 

Qualify positive results f o r  DO0 and/or ODE as presumptively present 
at an approximated quantity (NJ). 

- 

- MOTE: Reviewer should inspect the chranatograms to insure that DOT is not present 
but shifted out of RRT window. 

2) Endrin Breakdown(> 20%): 

- Qualify all positive results for endrin estimated (J). 

'. If endrin was not detected, but endrin aldehyde and endrin ketone 
are positive. then qualify the quantitation limit for endrin as 
unusable (R). 

- Qualify positive results for endrin ketone and endrin aldehyde as 
presumptively present at an approximated quantity (NJ), 

- MOTE: Reviewer should inspect the chromatograms to insure that endrin is not 
present but shifted out of RRT window. 

3 )  Combined Breakdown: If the combined 4,4'-ODT and endrin breakdown is greater 
than 30.0%: 

- Qualify all positive results for 3 l T  and endrin with (J) and note in the 
C m n t s  Section and DVR that these results may be biased low. 

- If endrin was not detected, but endrin aldehyde and endrin ketone are positive, 
then qualify the quantitation limit f o r  endrin as unusable (R) and indicate in the 
C m n t s  Section and OVR that the endrin aldehyde and endrin ketone results may be 
b i ased hi gh . 

Qualify positive results for endrin ketone and endrin aldehyde as presumptively 
present at arvapproximated quantity (NJ) and note in the Cannents Section and DVR that 
these results may be biased high. 

If DOT was not detected, but ODD and DOE are positive, then qualify the quantitation 

- 

- 
limit for OD1 as unusable ( R ) .  ' 

- Qualify positive results for DO0 and/or DOE as presumptively present at an approximated 
quantity (NJ) and note in the Comnents Section OVR that these 

results may be biased 
high. 

Form 0-6. Organic Data Validation Checklist 
(Sheat ?Q nf fik' 
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39.1 Calibration and GC Performance (continued) 

39.1.10 Are the relative percent difference ( R P O )  values for  all 
PEM analytes < 25.0%? 

ACTION: If no, qualify all associated data generated during the 
analytical sequence estimated (J/UJ). 

If the failing PEM is part of the initial calibration all 
samples are potentially affected. If the failed standard 
is a verification calibration, the associated samples are 
those which followed the last in-control standard until 
the next acceptable standard. 

I(OTE: 

39.1.11 Have all samples been injected-within a 12-hour period beginning 
with the injection of an Instrument Blank? 

ACTIO#: If no. use professional judgement to determine the 

u ,  
severity of the effect on the data and qualify 
accordingly. 

39.1.12 Is the Pesticide Calibration Verification Sumnary form present 
and caplete for each Individual Mixture-A(IN0A) and Individual 
Mixture-B(INO6) Verification Calibration analyzed? 

ACTION: If no, note on R I R  and notify the OV Manager/Oesignee. 
If missing deliverables are unavailable. document effect 
on the data in the C m n t s  Section and OVR. 

39.1.13 Are there any transcription/calculation errors between raw data 
and sumnary form? 

ACTION: If errors > 10% exists, note on RIR and notify the' 
OV Manager/Oesi gnee. make any necessary corrections 
and note errors in the C m n t s  Section. 

39.1.14 Do all standard retention times for each INOA and IN08 
Verification Calibration fall within the windows established 
by the initial calibration sequence? 

ACTION: If no, beginning with the samples which followed 
the last in-control standard, check to see if the 
chranatograms contain peaks within an expanded 
window surrounding the expected retention times. 
If no peaks are found and the surrogates are visible, 
non-detects are valid. If peaks are present and cannot 
be identified through pattern recognition or  using a 
revised RT window (step 38.1.4.1) ,  qualify all positive 
results and non-detects as unusable (R). 

39.1.15 Are RPO values for all verification calibration standard 
canpounds < 25.0%? 

ACTION: I f  the RPD is > 25.0% for the compound being quantitated, 
qualify all associated data estimated (J/UJ). 

The "associated samples" are those which followed the last 
in-control standard up to the next passing standard 
containing the analyte which failed the criteria. 

- NOTE: 
. 

Form 0-6. Organic Data Validation Checklist 
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60.1 Ana lv t i ca l  Seauence Check 

4 0 . 1 . 1  Are the  Ana ly t i ca l  Sequence Check Sumnary forms present 
and c q p l e t e  fo r  each column and each per iod of analyses? 

ACTIOII: If no, note on R I R  and n o t i f y  DV Manager/Oesignee. 
If missing del iverable3 are unavailable. document 
e f fec t  on the data i n  the Cannents Section and DVR. 

40.1.2 Was the proper ana ly t i ca l  sequence fol lowed f o r  each i n i t i a l  
c a l i b r a t i o n  and subsequent analyses? 

ACTION: If no, use professional judgement t o  determine the  ' 

sever i ty  of the ef fect  on the data and q u a l i f y  i t  
accordingly. Generally, the e f f e c t  i s  n e g l i g i b l e  
unless the sequence was grossly a l te red  or the 
c a l i b r a t i o n  was,also out o f  l i m i t s .  

41.1 Pesticide/PCB Iden t i f i ca t i on  

41.1.1 Is the Pesticide/PCB I d e n t i f i c a t i o n  form canplete f o r  
every sample i n  which a pes t ic ide  or PCE was detected? 

ACTION: If no, note on RIR and n o t i f y  DV Manager/Oesignee. 
If missing del iverables are unavailable, document 
ef fect  on the data i n  the Canents Section and DVR. 

41.1.2 Are there any ttanscription/calculation er ro rs  between raw data 
and a l l  associated slmmary forms? 

ACTION: If er rors  > 10% exist: note on RIR and n o t i f y  
OV Manager/Designee. Make necessary cor rec t ions  
and note e r ro rs  i n  the Camtents Section and DVR. 

41.1.3 Are re ten t ion  times ( R T )  o f  sample cunpounds w i t h i n  the 
establ ished RT windows fo r  both analyses? 

ACTIOII: Qual i f y  as unusable ( R )  a l l  pos i t i ve  resu l t s  not 
meeting R T  window unless associated standard 
canpounds are s i m i l a r l y  sh i f ted .  The reviewer 
should use professional judgement t o  assign an 
appropriate quant i ta t ion  l i m i t .  

m: Reference US EPA Functional Guide1:ines concerning 
R I  s h i f t s .  

4 
41.1.4 Was GC/HS confirmation provided when required? 

ACTION: I f  no, no t i f y  OV Hanger/Oesignee, and mention i n  
Comnents Section and DVR. Q u a l i f y  p o s i t i v e  resu l t s  
for appl i cable s i  ngl  e-peak pest i c i  des t e n t a t i  ve l  y 
i d e n t i f i e d  ( N ) ,  unless supported by other evidence 
such as associated breakdown o r  parent compounds. 

Page 136.7 of 14' 

- MOTE: I f  a pes t ic ide  GC/HS confirmation was not  performed 
the reviewer should inspect the. semivo la t i le  T I C  spectra 
for evidence o f  pes t ic ide  c q o u n d s ,  such as ch lo r ine  

s p l i t t i n g  patterns.  000353 
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40.1 Analytical Seauence 'Check (continued) 

41.1.5 Is the percent difference ( X  0 )  calculated for the 
positive sample results on the two GC columns < 25.0%? 

ACTION: If no, qualify all associated positive data 
estimated (J) . 

ACTION: Check chranatograms for false negatives, especially 
the mu1 tiple peak canpounds toxaphene and PCBs. 

41.1.6 Were there any false negatives? 

ACTION: Use professional judgement to decide if the canpound 
should be reported. If the appropriate PCB standards 
were not analyzed. qualify the data unusable ( R ) .  

42.1 Multiole Peak Criteria For PCEs and Toxaphene 

4 2 . 1 . 1  Did the laboratory provide chromatograms for PCEs and/or 
toxaohene for: 

4 ? .  1.1.1 both columns? 

42.1.1.2 that were full scale and readable? 

ACTIoI(: If no. for either of the above, note on R I R  and notify 
OV Manager/Designee. If usable data is not obtainable 
use professional judgement to evaluate impact on the data 
and note i n  the Comnents Section and DVR. 

42.1.2 For identified PCBs or Toxaphene-are 60%. or a minimum of 3, 
characteristic peaks present at the correct RRT and i n  the 
appropriate ratios? 

43.1 Compound Ouantitation and Aeoorted Detection Limits 

ACTION: Check the two. highest analyte results outside the range of 
contamination for every sample, and insure that there are no 
transcri ption/calcul at ion errors. 

43.1.1 Are there any transcription/calculation errars in Pesticide/PCB 
Analysis fonn results? 

ACTION: If errars were found, verify/recalculate all other analyte 
values for that sample. 

- NOTE: Single-peak pesticide, PCE and toxaphene results must always 
be checked for rough agreement between the quantitative 
results obtained on the two GC columns. 

ACTION: The reviewer'should use professional judgement to decide 
whether a much larger concentratlon obtained on one 
c o l m  versus the other indicates the presence of 'an 
interfering canpound. If an interfering compound is 
indicated, the lower of the two values should be 
reported and qualified as presumptively present at 
an approximated quantity (NJ). This necessitates a 
detenination of an estimated concentration on the 
confirmation column. The Comnent Section should 
indicate that the presence of interferences has 
interfered with the evaluation of the second 
column confirmation. 

, A  

NA YES 4 - 

Form 0-6. Organic Data Validation Checklist 
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43.1 Compound Quantitation and Reported Detection Limits (continued) 
43.1.1 (continued) 

ACTION: If groups of related compounds co-elute the reviewer 
should utilize the retention index technique using 
the following formula to verify their presence. 

RT index = RT std. - RT surr 1 
RT std. - RT surr 2 

43.1.2 Are the SQLs adjusted to reflect sample dilutions and, where 
applicable. X moisture? 

ACTIOII: If errors are > 10%. note on RIR, and notify the DV Chnaqer 
/Designee. 
any necessary corrections and note errors in the Cannents 
Section and DVR. 

If corrected Forms are not available, make 

ACTION: Uhen a sample is analyzed at more than one dilution, the lowest 
SQLs are used,' unless a QC exceedance dictates the use of 
the higher SQL data from the diluted sample analysis. If 
a sample was analyzed at more than one dilution, use criteria 
listed in section 26.1.3 to determine which result to r4eport, 
and place a'"2" qualifier next to each analyte which is repeated 
fran a different analysis. 

- NOTE: This means that each analyte will have the "Z" qualifier on 
every data sheet except one. I 

ACTION: Quantitation 1 imits affected by large, off-scale peaks should be 
qualified as unusable ( R ) .  If the interference is on-scale. the 
reviewer can provide an approximated quantitation 1 imit (UJ) for 
each affected canpound. 

44.1 Chromatoaram Quality 

44.1.1 Were baselines stable? 

44.1.2 Yere any electropositive displacement (negative peaks) or unusual 
peaks seen? 

ACTIOU: Address carments under heading of "System Performance" in 
Carments section. 

45.1 Field OuDlicates 

45.1.1 Were any field duplicates s u h i  tted for.PEST/PCB analysis? 

If yes, canpare the reported results for the duplicates, 
calculate the difference or RPD. and tabulate any 
data outside the above Field Duplicate Action 
Criteria. If these criteria are not met, qualify 
the associated values in both the sample and duplicate 
estimated (J/UJ). 

Any gross variation between field duplicate results must be 
addressed in the reviewer narrative. However, if large 
differences exist, this should be confirmed by the field 
sampling team. 

ACTIOII: 

ACTIOU: 

. -  . .  4 . -  .. : . . .  

Form 0-6. Organic Data Val idatlort Check1 i s t  
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L 

I 

45.1 Field Duplicates (continued) 

Field DUPlicate Action Criteria 

If one or both duplicate values for any analyte are 
< Sx CRDL, then both values should agree within f CRDL. 

If both duplicate values are > 5x CROL then the RPD 
between the two results should be < 30%. 

o 

o 

I 

I I 

Field  DUD^ icate Action Table 
Sample # for Sample 
Sample # for Duplicate 

000362 
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46.1  COHHENTS SECTION 

4 6 . 1 . 1  The release description and exceptions, if any, are noted below with reason(s) for 
rejection (R) or qualification as estimated (J). Any laboratory deficiencies also 
should be noted i n  this section. 

. 
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46.1.1 (Continuation) 
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46.1.1 (Continuation) 

, 
- .  

Rev i ewer : L 
Sianature Date - 

Form 0-6.. Organic Data Val idation Check1 i s t  
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ORWIC DATA VALIDATIOM S W A R Y  REPORT 

Matrix - gualifier Release No. - 
- 

Sample I D ( s 1  

Reasan(s1 for 
Qualification 

Validator: Oate: 

Coordinator Revieu/Approval : Date: 

Qual if i er Codes Entered by: 

Qual if ier Codes Reviewed/Approved By: 

Date: 

Date: 

Form 0-7. Organic Data Validation Sununary Report 



..r 

APPENDIX B 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT Revision 0.2 
1 4 May 1994 

Page 136.15 o f  147 

IWOAGAIIIC DATA VALIDATION CHECKLIST 

Release Number 
Project 
Analytical Support Level 
Sample Numbers: 

=:[ 3 i s  desired response (requiring no action) i n  the following check list. F o n  references 
For ASL 8.  check "HA" for criteria that are not applicable. are for CLP-like data only. 

YES fl 1.1 SCq Requiraents - 

1.1.1 Has a OC Review Checklist, field Oata II- Validation Checklist and Field Oata Validation 
Sumnary Report been completed? 

ACTIOU: If no. complete a Request for Additional 
Information/Resutnnittal (RIR) form and notify 
the Oata Validation (DV) Manager/ Designee. 

ACTIOU: Review listed documents and compiled results to qualify 
data. 
identified. 
be addressed and justified in the Carments Section. 

Refer to the SCO if specific problems are 
All Field Oata Validation discrepancies must 

1.2 Offsite Chain-Of-Custody (COC) Transfer Records and 
Laboratory Narrative 

1 . 2 . 1  

1 . 2 . 2  

1 . 2 . 3  

Vas a Method Reference listed for each 
anal ys i s? 

u- 
Are the Offsite COC Transfer Records (OCTR) 11- 
present for all sarrples? 

NA - 

ACTIM: If response is no, note on Request for Additional 
Information/ Resubmittal ( R I R )  form and notify the 
OV Manager/Oesignee. 

Do the OCTR or Lab Narrative indicate any 
problems with sample receipt, condition 
of samples, analytical problems or special 
circumstances affecting the quality of the 
data? 

ACTION: If response is yes, use professional 
judgement to evaluate the effect on 
the quality of the data. 

000367 
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1 . 2 . 4  Sample Hold lime and Preservation Reauirements 

ACTION: Examine Request For Analysis/Chain- 
of-Custody Request(RFA/COC) as well 
as the digestion logs to ensure that 
the proper preservation and holding 
time criteria were met: 

. 

AOUEOUS SAMPLE 
ANALYSIS PRESERVATION HOLD TIME' 

Cyani de pH > 1 2 . 0  14 days 
Mercury pH < 2 . 0  2 8  days 
Metals pH < 2 . 0  180 days 

The preservation required for solid and 
aqueous samples is storage at 4 %  (eo) 
* Hold time is measured from date of 
collection to date of analysis for metals 
and distallation for cyanide. 

1.2.4.1 Were a1 1 samples proper1 y preserved f l  
and analyzed within the holding time criteria? 

ACTION: 

ACTION: 

ACTION: 

ACTION: 

COWENTS : 

List exceeded hold times in the 
Carments Section and note a potential bias 
low. 

If holding times were severely exceeded 
( >  2X listed) the reviewer may use professional 
judgement to qualify data,< IOL unusable ( R ) .  

If sample temperatures were not 4Oc (f2) 
upon receipt, the reviewer should use professional 
judgement i n  qualifying the data. 

If aqueous samples were not at the appropriate 
pH qualify data as estimated (J/UJ). 

Qualify all data as estimated (J/UJ). 

1.3 Raw Data Review 

1 . 3 . 1  

1 . 3 . 2  

1 . 3 . 3  

1 . 3 . 4  

HA - YES - NO - 
/ 

Digestion Log for CFAA/ICP present? 

Preparation Log for Mercury (Hg) present? 

- 
II 

Oi still at ion Log for Cyani de present? f l  

Are pH values present on the Digestion/. 
Oi st i 1 1  at ion Logs?' 

f l  

ACTION: If no, submit R I R  form to the OV Manager/ Designee. 
If unable to obtain, note in the Comnents Section and 
qualify data as estimated (J/UJ). 

Form D-8. Inorganic Data Val idation Check1 i s t  
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1.3 Raw Data levier (cont.) 

1.3.5 Percent solids data present for solid samples? 

NA - YES 9 - 

1.3.6 Preparation dates present on Digestion/ r i  
Distillation Logs? 

1.3.7 Measurement readout present: 
. . ICP? 

Flame AA? 
Furnace AA 
Mercury? 
Cyani de? 

r l  - 1.3.8 All raw data present to support all sample 
analyses and QC operations? 

‘ACTIOII: If no, submit RI R  form to the OV Manager/ Designee. 
If unable to obtain, note in the Cawnents Section 
and qualify data as estimated (J/UJ). . 

WmEWTS: 

1.4 Data Validation and Verification 

1.4.1 Instrument Calibration 

1.4.1.1 Was a blank and at least 1 standard used 
to establish the ICP analytical curve? 

r i  

1.4.1.2 Was a blank and at least 3 standards, 1 of which r 1 
was at the Contract ‘Required Detection Limit (CRDL) 
used to establish the GFAA analytical curve? 

1.4.1.3 Was a blank and at least 4 standards used to 
establish the curve for the Hg analysis? 

r i  

1.4.1.4 Was a blank and at least 3 standards, one of which r 1 
was at the CRDL used to establish the CN analytical 
curve? 

ACTION: If no, qualify data estimated (J/UJ). 

ACTION: If the instrument was not calibrated daily or 
each time it was setup, qualify all associated 
data unusable (R) and note in the C m n t s  Section: 

1.4.1.5 Are all calibration curve’s correlation r i  
coefficients > 0.995 

m: The reviewer must recalculate a minimum 
of 1 or  2 of the correlation coefficients. 

ACTIOII: If no. qualify associated results estimated 
(J/UJ) and note in the C m n t s  Section. 

Form 0-8. Inorganic Data Val idation Check1 i s t  
(sheet 3 of 18) 
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Qualify results 
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Qualify all results 
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I C T U S  CYANIDE MERCURY 

30-89% (R) 3 0 4 4 %  (R) 30-79% (R) 
111-125% (R) 116-130% (R) 121-135% (R) 

> 125% (R) > 130% (R) > 135% ( R )  

< 30% (R) < 30% (R) < 30% (R) 
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1.4 h t a  Validation 

1.4.2 Initial 

1.4.2.1 

1.4.2.2 

1.4.2.3 

1.4.2.4 

and Verification (cont.) - YES 

and Continuing Calibration Verifications 

Present and complete for all metals and CN? r l  
ACTION: If no. submit RIR to OV Managec/Designee. 

If unable to obtain, note in the Comnents Section 
and qualify data as estimated ( J / U J ) .  

Are all ICP Bi GFAA ICVs and CCVs within . f 1 
90-110% control limits (80-120% for Hg)? 

Are all CN ICVs and CCVs within 85115% 

ACTION: If no. circle all values on data 

r 1 

sumnary sheet that are outside control windows'. . 

ACTION: If a CCV is out, apply the following criteria 
to all data before and after, until you come 
to a good standard. 
in the following Table to all data from the run. 

For ICV apply the criteria 

Was continuing calibration perfonned every 10 samples r 1 
every 10 samples or every 2 hours, whichever is less? 

ACTION: If no. use professional judgement to determine 
the usability of the data. 

- - 1.4.2.5 Was ICV for cyanide distilled? r l  

ACTION: If no, note in the C m n t s  Section and 
qualify the data estimated ( J / U J ) .  

COmENTS : 

. .  

'1.4.3 Contract Required Detection Limit Standards (CRDL) 
for ICP (CRI) and GFAA (CRA) 

1.4.3.1 For ICP was a CRI analyzed both after L l -  - 
the ICV/ICB and before the final CCV/CCB, for each 
analysis or every 8 hours, whichever i s  more frequent? 

- NOTE : CRI for Al, Ea, Ca. Fe,. Hg, Na and K is not  
required. 

080370 
Form 0-8. Inorganic Data Validation Check1 ist 

(sheet 4 o f  18) 
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1.4 Data Validation and Verification (cont.) 

Y E S  . - NA - 
- 1.4.3.2 Vas the concentration of the CRI 2x CRDL? r 1 - 

1.4.3.3 For GFAA was a CRA analyzed after the ICV/ICB? r 1 - - 
- . 1.4.3.4 Are CRA and CRI recoveries within the r 1 - 

advisory 1 imi ts (80-120%)? ' 

1.4.3.5 Vas 'a mid-range calibration verification r 1 - 
standard distilled and analyzed for CN? 

W E :  Find the results for the mid-range 
standard in the raw data. 

ACTIN: Circle all values on the s m r y  sheet 
that are outside acceptance windows. 

ACTION: If no, note this in the C m n t s  Section. Use 
this information in conjunction with other results 
to qualify data. 
on CRDL data alone.) 

(Data should not be qualified based 

1 . 4 . 4  Blanks f F o n  31 

1.4.4.1 Present and canplete for each method, concentration 
concentration range and matrix, or each analytical 
batch, whichever i s  more frequent? 

- 1.4.4.2 For both GFAA and ICP when both are used for r l  - 
the same analyte? 

1.4.4.3 Was an initial calibration blank analyzed? II, - 
- 1.4.4.4 Was a continuing calibration blank analyzed r 1 - 

after every 10 samples or every 2 hours 
(whiche.ver is more frequent)? 

1.4.4.5 Was a preparation blank analyzed for 
each method, matrix type and digestion 
batch? 

ACTION: If no, notify the OV Manager/ Designee, 

ACTION: Use professional judgement to determine 
whether results > IDL should be qualified. 

rl 

Form 0-8. Inorganic Data Val idation Check1 i s t  
(sheet 5 of 18) 
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1 .4  Oata Validation and Verification (cont.) 

NA - YES - NO 

1.4.4.6 Are all blank.results below the IDL? r i  

ACTIW: If no. complete the Blank Action Table 
with the highest level of contamination for 
each blank type to detennine how to qualify 
the associated samples. 

m: The preparation blank for mercury is the same 
as the calibration blank. 

The Action Level for all analytes is Sx the highest concentration of any 
associated blank. 
diluted should be multiplied by the concentration/dilution factor. -Positive 
sample results less than the calculated Action Level should be qualified "U". 

The Action Level for samples which have been concentrated or 

The following calculation is used to determine the equivalent blank Action 
Level when comparing aqueous and solid materials. 

Conversion from p g / l  to mg/kq: 

Conc. [IJCJ~L) x F . V .  [mil x 1L x loooq x Imp 
. samp. wgt. (9)  . 1 0 0 h l  . lkg 1 0 0 ~  = mg/kg 

F.V. = final volume 

ACTION: Qual i fy data according to appl i cable criteria and 
list actions bel.ow: each blank type to detennine 
how to qualify the associated samples. 

CDmENTS : 

Form D-8. Inorganic Data Val idation Checklist 
(sheet 6 o f  18) 
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1.4 Data Validation and Verification (cont.) 
NA - YES 

- 1.4.4.7 Are all absolute values for blank concentrations f 1 - 
< CRDL? 

ACTION: If no, samples associated with the blank 
and having an absolute analyte concentration 
< lox the absolute blank concentration are 
qualified unusable (R). 

1.4.5 ICP Interference Check SamDle (Fonn 41 

L 1 ,  - 1.4.5.1 Present and canplete? 

- MOTE: Not required for furnace AA. 
flame AA, mercury, and cyanide. 

- 1.4.5.2 Yas an ICs analyzed at the beginning r 1 - 
and end of run (or at least twice every 8 hours)? 

ACTION: If no, qualify as estimated (J) all samples 
for which Al, Ca. Fe. or Hg is higher than 
in the ICs. 

rl -, - 1.4.5.3 Are all Interference Check Sample resuslts 
results within control 1 imits (80-120%)? 

ACTION: If no, circle all values that are more than 
+/- 20% of true or established mean value. 

NOTE: Vhen ICs recoveries are low it is often 
necessary to use the ICs data in conjunction 
with other qual i ty control results. and to 
perform a canparison of the native analyte 
levels in the sample with those in the ICs. 

1.4.5.3.1 Is 1CS recovery 2 121%? u ,  
ACTION: If yes. qualify results for analytes 

with high recoveries estimated (J). 
in samples with Al. Ca, Fe or 
Hg 2 50% ICs levels. 

NOTE: There i s  no effect on data < IOL. - 
1.4.5.3.2 Is ICs recovery 2 S O X ,  < 79%? Ll- 

AtTIDN: If yes, qualify results for 
analytes with low recoveries 
estimated (J/UJ), in samples 
with Al; Ca. Fe o r  Mg 2 SO% 
IC$ levels. For samples with 
A1 , Ca. Fe or Hg < 50% ICs levels 

. evaluate the matrix spike and LCS 
and use professional judgement to 
determine impacts on data > IDL. 

000373 

Form 0-8. Inorganic Data Val idation Check1 1 s t  
(sheet 7 o f  18) 
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1.4 Data Va l i da t i on  and Ver i f i ca t i on  (cant.)  

NA - YES 

u -  1.4.5.3.3 Is I C s  recovery.2 SO%? 

ACTION: If yes, q u a l i f y  r e s u l t s  f o r  
analytes with low recover ies 
estimated (J), i n  samples with 
A1 , Ca, Fe o r  Mg 2 50% ICs l eve l s .  
For data < IOL and f o r  samples wi th 
A l .  Ca, Fe o r  Mg < 50% ICs l e v e l s  
evaluate the mat r ix  spike and 
LCS recoveries and use professional 
judgement t o  determine impacts on data IOL. 

1.4.6 Soiked Samle Recovery ( f o n  SAL 

- MOTE: Not required fo r  Ca, Mg, K, and Na (both matr ices),  A l .  
., and Fe ( s o i l  only). 

u., - 1.4.6.1 Present and complete fo r  each method, concentrat ion 
range, matr ix o r  ana ly t i ca l  batch, whichever i s  more 
frequent? 

- 1.4.6.2 Present and complete fo r  both GFAA and ICP when f 1 - 
used f o r  the same analyte? 

ACTION: I f  no, note on R I R  and contact the  
Manager of Oata Val j dation/Oesi gnee. 

ACTION: I f  unable t o  ob ta in  sample spike data, 
qua l i f y  a l l  data > IOL and < 4x the 
spik ing leve l  as estimated (J). 

If one spiked sample was analyzed fo r  more 
than 20 samoles. use professional judgement 
t o  determine whether resu l t s  > IDL should be 
q u a l i f i e d  estimated (J). 

NOTE: - 

1.4.6.3 Was the f i e l d  blank used as the spiked sample? - u . ,  
MOTE: Matr ix spike analysis should not be perfonned 

on a f i e l d  blank when i t  i s  the on ly  aqueous sample 
i n  the Release Number. 

ACTIOU: If yes. use professional judgement t o  determine 
whether data should be qua l i f i ed .  

- 1.4.6.4 Are a l l  recoveries w i th in  cont ro l  l i m i t s  (75-125%). r 1 - 
ACTION: Ci rc le  a l l  values tha t  are outside 

control  1 i m i  t s  (75-125%). 

000374 

Form 0-8. Inorganic Data Validation Check1 i s t  
(sheet 8 o f  18) ’ 
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1.4 Data Validation and Verification (cont.) 
HA - YES 

1.4.6.4.1 I f  no, is sample concentration greater than r 1 - . - 
greater than or equal to four times (2 ax) 
spike concentration? 

NOTE: If the sample concentration is 2 4 x  
the spike added, spike control limits 
do not apply. 

- 

ACTION: I f  no, circle those analytes on fonn(s) 
which correspond to spike recoveries outside 
control 1 imi ts and sample concentrations 
< 4x the spiking level. 

ACTION: Oual i fy results according to the fol 1 owing 
Spike Action table and note in the, 
Comnents Section, along with the probable 
direction of bias: 

- 1.4.6.4.2 Are results outside the control (75-125%) r '1 - 
i qualified with "N" on Inorganic Analysis 

Data Sheet(s) and Spike Sample Recovery Fonn(s)? 

ACTION: I f  no, manually correct, submit RlR request 
to OV Hanager/Designee to have the laboratory 
confirm/correct the error and note in the 
Comments Section. 

- NOTE: If both matrix spike and analytical spike recoveries 
are either high or low, this indicates a specific matrix 
interference and may not effect other sample results. 
these circumstpnces only qualify the associated analytes in the 
sample used for spike recovery estimated (J/UJ). Also qualify 
analytes in samples where the analytical spike recoveries were 
similar to the spiked sample. 

Under 

ACTION: If predigestion spike recovery is outside of OC criteria a post- 
digestion spike (Form SA) is required for all methods except 
furnace analyses and Ag. 
results; however, this information must be included in the s u m r y  
report. 

This data i s  not used to qualify samDle 

ACTION: I f  post-digestion spike recovery is < 30%. qualify all associated 
results c [DL unusable ( R ) .  

Form D-8. Inorganic Data Val ida t ion  Check1 1 s t  
(sheet 9 o f  18) 
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1.4 Data Validation and Verification (cont.) 

1 . 4 . 7  Lab Duplicates IFonn 61 

1 . 4 . 7 . 1  Present and complete for each method, concentration 
concentration range, matrix or analytical batch. 
whichever is more frequent? 

1 . 4 . 7 . 2  Present and complete for each 20 samples? 

1 . 4 . 7 . 3  Present and complete for both GFAA and ICP 
when used for the same analyte? 

ACTION: If the duplicate sample frequency criterion was 
not met. notify the DV Hanager/Designee and mention 
in the Cannents Section. 

ACTION: Use professional judgement to determine effect on 
results IDL. 

1 . 4 . 7 . 4  Yas the field blank used for the duplicate analysis? .u - 
m: Duplicate analysis should not be performed on a 

field blank when it i s  the only aqueous sample 
in the Release Number. 

1 . 4 . 7 . 5  Are all RPD values within control limits of 2 20% r 1 - 
(k 35% for solids) for sample values > 5x CRDL, and f CROL 
(2 2x CRDL for solids) for sample values < 5x CRDL. including 
the case when only one of the duplicate sample values 'is < 5x CRDL? 

1 . 4 . 7 . 5 . 1  If no. are all resul-ti outside the control limits u ,  - 
qualified with an asterisk on Fonn Is and Form 6? 

ACTION: If no, manually correct. submit RIR request 
to DV Hanager/Designee to have the laboratory 
confirm/correct the error and note i n  the 
Comnents Section. 

IIOTEIS~: 

1. RPD is not calculable for an analyte if the 
sample - duplicate pair values are < IDL or if 
results fall within the range of blank contamination. 

2.  Substitute 1DL for CRDL when IDL > CRDL. 

3. If laboratory sample or duplicate result is 
considered imprecise due to USA coefficient 
of correlation or duplicate injections criteria, do not apply precision 
criteria. 

I. 4 . 7 . 6  Yere f i el d dupl i cates anal yred? rl- - 
ACTIOI: If yes. calculate the RPD between 

the reported results for the field 
duplicates using the following fonnula: 

5 = sample RPD =. IS - 01 x 100 
D = duplicate ( S  + 0112 

Form D-8. Inorganic Data Val  idation Check1 ist 
(sheet 10 o f  18) 
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1.4 Data Validation and Verification (cont.) 
NA - - YES 2 

J -  - 1 . 4 . 7 . 6 . 1  Were field duplicate results within the 
corresponding control limit criteria specified 
in section 1.4.7.5 for laboratory duplicates o f  
the same matrix? 

ACTION: If no qualify the associated values in 
both the sample and duplicate sample 
estimated (J/UJ). 

1.4.8 Laboratorv Control Samole (Form 71 

NOTE: LCS is not rewired for aqueous Hg and Cyanide analyses. 

1.4.8.1 Yas one LCS prepared and analyzed at the beginning 

1.4.8.2 Was one LCS prepared and analyzed at the beginning 

1.4.8.3 Was one LCS prepared and analyzed each for GFAA 

II- - 
L l ,  - 
r l  

the beginning for water samoles? 

for solid samples? 

- 
and ICP 'when both are used for the same analyte? . .  

ACTION: If no, for any of the above, notify the 
DV Manager/ Designee, note in the Cannents 
Section and qualify estimated (J) all data 
for which LCS was not analyzed. 

1.4.8.4 Are all aqueous LCS values within the control limits 
control limits of 80-120% (except:ons: Ag and Sb)? 

limits. note i n  the C m n t s  Section and qualify 
data as outlined below: 

'ACTION: If no. circle all CCS values outside control 

-Ll , -  - 

L l ,  - 1.4.8.5 For the solid LCS are the Found values within the control 
limits for all analytes? 

ACTION: If no. qualify data according to the following criteria: 

If LCS recovery i s  outside o f  control limits qualify all 
results'> IDL estimated (J). 0063377 
If Lcs recovery is below control'limits qualify all 
results < IDL estimated (UJ). 

m: If LCS recovery is above the control limits all results 
< IDL are acceptable for use. I .  

: . ._ 

Form D-8. Inorganic Data Val idat ion Check1 ist 
(sheet 11 o f  la) 
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1.4 Data Validation and Verification (cont.) 

1.4.9 ICP Serial Dilution IFonn 9 1  

NOTE: Serial dilut.ion control limits apply only to 
analytes with initial concentrations equal to 
or greater than 50 x IDL and which are not 
rejectable due to blank contamination. 

II- - 1.4.9.1 Present and canplete for each method, concentration 
range, matrix or analytical batch, whichever is more frequent? 

ACTION: If, the Serial Dilution frequency criterion was not met. 
note in the C m n t s  Section and notify the 
DV Manager/Designee. 

ACTION: Use professional judgement to determine effect on 
results > IDL. 

- u l  1.4.9.2 Yas the field blank used for the Serial Dilutrion analysis? 

ACTION: If yes, notify the DV Manager/ Designee. 

m: Serial Dilution analysis should not be performed 
on a field blank when it is the only aqueous sample 
in the Release Number. 

1.4.9.3 Ooes any analyte with initial concentration 
> 50 x IDL have a X 0 > lo%? 

ACTION: If yes. circle those values that are outside 
control limits and qualify results for these 
analytes estimated (J). 

m: All results should be in units of pg/L. If not, convert. 

COMMENTS : 

1.4.10 Verification of  l n s t r w n t  Parameters 

1.4.10.1 guarterlv I n s t r w n t  Detection Limits (Fonn 101 

1.4.10.1.1 Are IDLs present for all analytes and 
instruments used (exception cyanide)? 

ACTION: ' ,If no, note on R I R  and notify the 
DV Manager/Des i gnee. 

- 1.4.10.1.2 Are IDLs present for both GFAA and ICP r 1 - 
when both are used for the same analyte? 

ACTION: If no.'note on R I R  and notify the 
DV Manager/Designee. 

800378 

Form 0-8. Inorganic Data Val idation Check1 ist 
(sheet 12 o f  18) 
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1.4 Oata Va l ida t ion  and Ver i f i ca t i on  (cont.) 

u ,  1.4.10-.1.3 Are any IDLs > CRDL f o r  any analyte? 

1.4110.1.3.1 I f  yes. are a l l  associated sample u - 
concentrat ions > 5x IDL? 

ACTION: If no, qua l i f y  a l l .  r esu l t s  
< 5x IDL as estimated (J/UJ), 
mention i n  Comnents Section and 
n o t i f y  the OV Manager/ Designee. 

1.4.10.2 Annual I C P  Intereleinent Correction Factors (Form 111 

r l  - - 1.4.10.2.1 Present? 

ACTION: I f  no, note on R I R  and n o t i f y  the 
DV Manager/Designee. 

1.4.10.3 Linear Ranaes ( F o n  l Z l (  

- 1.4.10.3.1 Are quar te r ly  I C P  Linear Ranges present? r 1 - 
ACTION: I f  no, note on RIR and n o t i f y  the  

OV Manager/ Designee. 

1.4.10.3.2 Was any I C P  resu l t  higher than the Linear 
Range? u ,  

1.4.10.3.3 Was any sample resu l t  higher than the 
highest ca l i b ra t i on  standard for  non-ICP 

parameters? L l ,  
- 1.4.10.3.3.1.  I f  yes. f o r  e i t he r  o f  the above, r 1 - 

was the sample d i l u t e d  t o  ob ta in  
the resu l t  on the Inorganic Analysis 
Data Sheet? 

ACTION: I f  no, q u a l i f y  resu l t s  as 

the DV Manager/ Designee. 
'est imated (J) and n o t i f y  

1.4.11 Graph i te  Furnace Atomic AbsorDtion IGFAA)  QC Analvsis 

- 1.4.11.1 Are dup l ica te  i n jec t i ons  present i n  furnace raw data r 1 - 
(except dur ing f u l l  Method of  Standard Addit ions) for 
each sample analyzed by GFAA? 

ACTION: If  no, qua l i f y  the data unusable ( R )  fo r  which 
dupl icate . in jec t ions  were not performed and 
n o t i f y  the OV Manager/Oesignee. 

. 
Form D-8. Inorganic Data Validation Check1 i s t  

(sheet 13 o f  18) 
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1.4 Data Validation and Verification (cont.) 

. 

- 1 . 4 . 1 1 . 2  1 Do Relative Standard Deviations (RSD) or Coefficient r 1 - 
of Variations (CV) for duplicate injection results agree 
within 20% for concentrations greater than CROL? 

1 . 4 . 1 1 . 2 . 1  If no. were the analyses re-run? 

ACTIOIIS: 

1.  If no, qualify the data estimated (J) for which RSD 
or. CV > 20X and notify the OV Hanager/Designea. 

2 .  If the RSD/CV for the rerun sample > 20% qualify 
the data estimated (J). 

1 . 4 . 1 1 . 2  Vas the GFAA scheme followed as described in 3/90 SO0 p. E-22? 

ACTIONS: 

1. If the GFAA scheme was not followed correctly use 
professional judgement to determine if the data should 
be qualified and notify the DV Manager/Oesignee. 

2 .  If MSA is required but has not been performed, qualify the 
data as estimated (J/UJ). 

3 .  If any of the samples analyzed by MSA were not spiked at the 
appropriate levels. qualify the data as estimated (J/UJ). 

1 . 4 . 1 1 . 3  Are analytical spike recoveries > 85% and < 115x1 1l - 
ACTION: If no, qualify data according to the following 

Analytical Spike Table: 

GFAA raw data? 

ACTIN: If yes, manually correct, mention i n  the 
Carments Section and notify the 
DV Hanager/Designee. 

1 . 4 . 1 1 . 5  Were any samples diluted beyond the requirements of  
the contract? 

ACTION: If yes, mention i n  the C m n t s  Section and notify 
the DV Manager/Designee. 

Form 0-8. Inorganic Data V a l  idation Check1 ist 
(sheet 14 o f  18) 
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1 .I Data Validation and Verification (cont.) 
YES - NO NA - -  

1.4.12 Method of Standard Addition Results [Form 81 

1.4.12.1 Were required MSAs perfonned? 

- NOTE: MSA analysis is required when the 
post-digestion spike recovery is 
> 40% and < 85%. or > 115% and the 
sample absorbance > 50% spike absorbance. 

1.4.12.2 Are MSA correlation coefficients > ,0.995? 

1.4.12.2.1 If no, was the MSA rerun? 

ACTION: If the reauired MSA uas not 
performed, or if a correlation 
coefficient < 0.995 and the 
analysis was not rerun once, 
qualify the associated result 
as estimated (J/UJ). 

ACTION: If no. qualify any result 
corresponding to a correlation 
coefficient < 0.995 estimated (J/UJ) 

ACTION: If two MSAs uere performed for the same 
sample analyte verify that the laboratory 
reported the value with the highest 
correlation coefficient. 

- NOTE: M A  is not .required on LCSs and preparation 
51 anks. 

1.4.13 Vater Content of Solid Matrix SarnDles 

- NOTE: I f  there is more water than solids in a sample analyzed as 
a solid. the data i s  most likely inaccurate due to difficulty 
i n  obtaining a representative/hmgenous sample for analysis. 
This approach is taken even if the results have been 
corrected for the % moisture present. 

1.4.13.1 Is solids content in solid matrix SamDles <SOX? 

ACTION: If yes. qualify all data not previously 
rejected or qualified due to other criteria 
as estimated (J/UJ). 

1.4.14 Oissolved/Unfiltered Anal-ytes 

. .I .::. . !'. ..,. 
< j c , .  , : 

" 

1.4.14.1 Were any analyses perfonned for disso'lved 

as well as total analytes for the same 
sample(s)? 

ACTION: If yes, prepare a list comparing 
differences between a1 1 dissolved 
and unf i 1 tered anal ytes. , Compute the 
differences as a percent of the total 
analyte only when the dissolved 
concentration is both > CRDL and 
> unfiltered concentration. 

Form 0-8. Inorganic Data Val ida t ion  Check1 i s t  
(sheet 15 of I f t \  
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1.4 Data Validation and Verification (cont.) 

1.4.14.2 Is the concentration of any dissolved 
dissolved analyte > its total concentration 
by more than 15X? 

is the concentration of any dissolved 
(f i 1 tered) anal yte > its total 
concentration by more than S O X .  

ACTIOWS: 1. 

1.4.14.3 

If more than IS, qualify 
the applicable dissolved 
values as estimated (J). 

If more than S O X .  qualify 
the applicable dissolved values 
as estimated (J) and add a note 
in the Comments Section. 

2. 

1.4.15 Forms 

1.4.15.1 Are all the Forms labeled with the 
1 aboratory name, Re1 ease Number, 
Laboratory Sample Number, FERMCO 
Sample Number, correct units, and 
matrix? 

ACTIONS: If no. note i n  the C m n t s  
Section and notify the 
DV Manager/Desi gnee. 

1.4.15.2 Do any cmputation/transcription errors 
exceed 10% of the reported values on 
any forms? 

ACTIONS: 1. If. yes, note in the Comnents 
Section..cmplete an RIR and notify 
the OV Hanager/Designee. Correct 
the error by placing a line through 
the incorrect entry. initialing and dating 
it, then writing i n  the correct value. 
Upon arrival from the laboratory corrected 
copies shall be placed with the data package. 

2. If errors were identified, recalculate/verify all 
other analyte values for that sample for that 
specific analysis type (ICP, Cold Vapor. etc.). 

- W E :  Check all Forms against raw data. 

u ,  

Form 0-8. Inorganic Data Val idation Check1 ist 
(sheet 16 of 18) 
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2.1 C m n t s  Section 

2 . 1 . 1  The release description and exceptions. i f  any, are noted below with reasonfs) for qualifications. 
In addition, any laboratory deficiencies noted previously should be sunmarired in this section. 

. .  
. . :  

Form D-8. Inorganic Data Validation Check1 ist 
(sheet 17 o f  18) 
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2.1 Comnents Section (cont.) 

(Continuation) 

Reviewed by: L 
Signature Date. 

Form 0-8. Inorganic Data Val idation Check1 i s t  
(sheet 18 o f  18) 
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INORGAWIC/CONVENTIONAL DATA VALIDATION s w r  REPORT 

ASL - Matrix &ai i f  ier Release No. - 

Cornoound/Analvte: 

Reasonfs) for 
gual i f  icati on 

Validator: Date: 

Coordinator Review/Approval : Date: 

Qual 1 fier Codes Entered by: Date: 

Oualifier Codes Reviewed/Approved By: Date: 

Form D-9. Inorganic/Conventi onal Data Val idati on Sumnary Report 
(Sheet 1 of 2) 

,-., .i_ 
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I . .  

6UIoAwcE FOR COWLETIOU OF INOR6ANIC/WNVENTIOHAl M T A  VKIMTION S W Y  REPORT 

1.  Each Inorganic/Conventional Data Validation Sumnary Report Form can include multiple samples, 
canpound/analytes. and reasons for qualification, but all samples and cmpounds/analytes must be from 
the same release package, have the same matrix, and have the same qualifier code. 

2 .  The following is a template ( i  .e., c m n  language) of problems/concerns which should be used to 
categorize the reasons for qualification: 

QC Review/Field Data Validation 

. Hold time 

Contamination (ID canpounds/analytes detected) 

Matrix Spike/Hatrix Spike Duplicate 

Laboratory duplicate 

Calibration (initial and continuing) 

. (ICP only) Serial dilution 

_. (ICP only) Interference check standard (Fe. Al, Ca. Hg) 

* Required Oetection Limit or control standard 

. (GFAAS only) Post digestion spike (i.e. re-analysis) 

. (GFAAS only) Duplicate injection (i , e .  re-analysis) 

. (ASL D only) Quantitation of results ( >  blank effects) 

. Laboratory Control Sample 

Form 0-9. Inorgani c/Conventi onal Data Val i dati on Sumnary Report 
(Sheet 2 of  2) 
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RADIOCHEMISTRY DATA VALIDATION CHECKLIST 

Release Number 
Project 
Sample Numbers 

Analytical Support Level 

YES NO NA - 1.1 GENERAL.PACKAGE REVIEW 

- NOTE: is the desired response for 
the following checklist. 

- NOTE: In any o f  the following steps, if required 
information is missing a ”Request for Additional 
Information/Resubmittal” should be submitted 
before the action to qualify the data is 
initiated. 

1.1.1 Has a QC Review Checklist and Field 
Oata Validation Summary been 
completed for every sample? 

ACTION: If no, note on Request 
for Add i ti onal I nformat i on/ 
Resubmittal Form. 

ACTION: If no, review Field Data 
Validation Summary and use 
professional judgement 
in qualifying any data. 
All field data validation 
di screpanci es wi 1 1  be 
addressed and justified in 
Comments section. The 
reviewer shall review the 
Field Data Val idation 
Checklist and the Data 
Validation Plan in the 
SCQ if problems are 
ident i f i ed. 

1.1.2 Were any transcriDtion errors 
di scoveredi -u- - NOTE: This question cannot be employed until 

review/val idation is completed. 

ACT I ON : If yes, note on the 
Request for Additional 
I n forma t i on /Re submi t t a1 
form. 

Form D-10. Radiochemistry Data Val idation Check1 ist 

600 3 8’7 

$ : .  (Sheet 1 of 40) 
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1.1 GENERAL PACKAGE REVIEW (continued) - YES NO NA 
1.1.3 Was a method reference listed 

for each analysis? 

ACTION: If no, note on the 
Request for Additional 
Information/Resubmi ttal 
Form. 

1.1.4 Are the Offsite COC Transfer 
Records (OCTR) present for all samples? 

ACTION: If no, note on Request 
for Additional Information/ 
Resubmi ttal Form. 

1.1.5 Do the OCTR or Lab Narrative 
indicate any problems with sample 
receipt, condition of samples, 
analytical problems or speci a1 
circumstances affecting the 
qual ity of the data? 

ACTION: Use professional judgement 
to evaluate the effect on 
the quality of the data. 

2.1 Initial and Continuins Calibration 

2.1.1 Is initial calibration data present 
for each geometry (i.e., Gamma 
Spectrometer) for each detector 
system used in the analyses? 

NOTE: Routine (e.g., annual) initial 
calibrations may not be necessary if the 
continuing calibrations demonstrate that 
the energy, efficiency, and resolution (as 
appropriate) have remained within the 
control limits. 

ACTION: If initial calibration data i s  
missing or count data cannot be 
verified, qualify all associated 
results as unusable (R) . 

, .. . 2.1.2 Were NIST, NIST-traceable, or equivalent, 
cert i f i ed standards used for 
cal i brat i on? r-- 

Form 0-10. Radiochemistry Data Val idation Check1 !&s388 
(Sheet 2 o f  40) 
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2 . 1  I n i t i a l  and Continuina C a l i b r a t i o n  (cont inued)  

ACTION: If  the s tandards  used f o r  
c a l  i b r a t  ion a r e  no t  cer t  i f i ed  
o r  t r a c e a b l e ,  o r  cannot be 
p o s i t i v e l y  i d e n t i f i e d ,  
qual i f y  a1 1 a s s o c i a t e d  d a t a  
a s  unusable ( R )  . 

2.1.3 Did the s tandards  used f o r  c a l i b r a t i o n  
have s u f f i c i e n t  a c t i v i t y ,  i . e . ,  d i d  
each peak, window, o r  energy reg ion  
o f  interest  used i n  the e f f i c i e n c y  
c a l  i b r a t i o n  have a t  l e a s t  800 net 
counts  and/or  was the repor ted  e r r o r  
f o r  each c a l i b r a t i o n  peak, window, 
o r  energy region o f  interest  less 
than  o r  equal t o  lo%? 

ACTION: I f  the s tandards  used f o r  
ca l  i b r a t i o n  d i d  not provide 
suff ic ient  a c t i v i t y ,  q u a l i f y  
a l l  assoc ia ted  d a t a  a s  
unusable ( R )  . 

2.1.4 Were the s tandards  f o r  c a l i b r a t i o n  
used w i t h i n  t he i r  e x p i r a t i o n  d a t e s ?  

ACTION: If the s tandards  used f o r  
c a l i b r a t i o n  have missed their 
e x p i r a t i o n  d a t e  by more than  s i x  
months and a s s o c i a t e d  QCs (LCS,  
s p i k e s ,  t r a c e r s )  were not  w i t h i n  
acceptab le  l imi t s ,  q u a l i f y  asso- 
c i a t e d  d a t a  a s  unusable ( R ) .  I f  
QC r e s u l t s  a r e  acceptab le ,  
q u a l i f y  the d a t a  as es t imated  ( J ) .  

2.1.5 Are the geometry ( i . e .  petri d i s h ,  beaker ,  
e t c . )  and the mat r ices  of  s t a n d a r d s  used f o r  
c a l i b r a t i o n  s i m i l a r  t o  t h o s e  used f o r  a n a l y s i s  
o f  samples? u-- 

ACTION: I f  both geometry and mat r ix  match 
between samples and s t a n d a r d s  a r e  
r a d i c a l l y  d i f f e r e n t ,  q u a l i f y  a l l  
assoc ia ted  results a s  unusable ( R ) .  

II-. 

1 5 '  OOQ385 
\ Form 0-10. Radiochemistry Data Val idation Check1 1st 

(Sheet 3 of 40) 
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ERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
QUALITY ASSURANCE PROJECT PLAN 

2 . 1  I n i t i a l  and C o n t i n u i n s  Calibration (cont inued)  
YES NA 

ACTION: I f  geometry match i s  a c c z a b l e  
and-matrices are dissimilar,  b u t  
associated Q C s  ( L C S ,  spikes, 
t racers)  are acceptable, then no 
qualification of associated data 
is required. 

ACTION: I f  geometry match i s  unacceptable 
and matr ix  matches acceptable, 
associated. d a t a  should be 
qual i f i ed unusabl e ( R )  . 

each 

ACT I ON : 

ACTION : 

2.1.6 Was a check source counted daily or before 
ba tch  (whichever i s  more frequent)? 

If  no check source was counted on 
the same day or just before 
analysis of samples and Q C s  ( L C S ,  
spikes, t racers)  are unacceptable, 
then qualify associated data as 
unusable ( R )  . 
If check source analysis frequency 
i s  outside the acceptable range, 
b u t  the QCs (LCS, spikes., t racers)  
are acceptable, qualify the d a t a  
as estimated ( J ) .  

2 . 1 . 7  Was the resul t  of the check source 
counts w i t h i n  established l imits?  

- NOTE: The check source counts shall 
be w i t h i n  the control l imi t s  
provided by the laboratory 
b u t  no greater t h a n  plus o r  
minus 3 standard deviations 
of the mean. 

ACT ION : I f  check source counts 
are confirmed t o  be outside 
of acceptable range for  
bo th  original and subsequent 
recounts, qual i fy a1 1 
associated data as unusable 
( R )  * 

Qt0039Q 

Form D-10. Radiochemistry Data Val idation Check1 1 s t  
(Sheet 4 o f  40) 
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2.1 I n i t i a l  and Continuins  C a l i b r a t i o n  (cont inued)  
YES NO NA - 

ACT ION : I f  o r i g i n a l  check source count  
was o u t s i d e  acceptab le  range ,  
b u t  a t  l e a s t  one a d d i t i o n a l  
recount was wi th in  a c c e p t a b l e  
range and QCs a r e  a c c e p t a b l e ,  
do not q u a l i f y  any a s s o c i a t e d  
d a t a .  

ACT I ON : I f  o r i g i n a l  check source was 
o u t s i d e  acceptab le  range,  bu t  
a t  l e a s t  one a d d i t i o n a l  
recount  was w i t h i n  a c c e p t a b l e  
range and QCs were not  

a s s o c i a t e d  d a t a  a s  es t imated  
(J) * 

’ accept  ab1 e ,  qual i f y  

2.1.8 Was the  check source i d e n t i f i e d  by 
a c t i v i t y  and r a d i o n u c l i d e ( s ) ?  

- NOTE: Ac t iv i ty  may be. the c e r t i f i e d  a c t i v i t y  
i n  dpm, u C i ,  o r  o t h e r  u n i t  provided by 
the vendor,  o r  a labora tory  e s t a b l i s h e d  
mean value.  

ACTION: I f  the  a c t i v i t y  and i d e n t i t y  
of  the r a d i o n u c l i d e ( s )  used 
i n  the check s o u r c e ( s )  cannot 
be obta ined ,  q u a l i f y  a l l  
a s s o c i a t e d  d a t a  a s  unusable 
( R )  * 

2 . 1 . 9  Were background counts  performed? 

ACTION: I f  no background count 
information can be obta ined ,  but 
method blank i s  a v a i l a b l e  and 
a c c e p t a b l e ,  q u a l i f y  a s s o c i a t e d  
d a t a  a s  es t imated ( J ) .  

ACTION: If  no background count 
information can be obtained and 
there i s  no method blank or 
unacceptable  method blank count ,  
q u a l i f y  a s s o c i a t e d  d a t a  as 
unusabl e (R) . 

Form 0-10. Radiochemistry Data Val i d a t i o n  Check1 1 s t  
(Sheet  5 o f  40) 
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2 . 1  In i t ia l  and C o n t i n u i n q  Calibration (continued) 

2 . 1 . 1 0  Were background counts done for 
reasonable time, a t  a reasonable 
frequency, and were the counts 
obtained w i t h i n  acceptable ranges? 

NOTE: The length of the background 
checks varies w i t h  techniques 
u t i  1 i zed. General 1 y , sol i d  
s t a t e  alpha detectors should 
be counted for relat ively long 
times ( i . e . ,  > 24 ho'urs) while 
proportional alpha/beta counters 
may suff ice  w i t h  less  t h a n  
one hour counts. 

- NOTE: The frequency of background 
checks varies w i t h  techniques 
ut i l ized.  The following should 
be used as counter guidelines: 

0 alpha/beta proportional-daily 
or before batch, whichever i s  
less  frequent 

0 l iquid scint i l la t ion-dai ly  
or before batch, whichever i s  
l ess  frequent 

0 gamma spectrometers-minimum of 
wee kl y 

0 alpha sol i d  s t a t e  detectors- 
minimum of weekly 

- NOTE: The background counts shall, 
be w i t h i n  the control 1 imits 
provided by the laboratory 
but  no greater t h a n  t 3  
standard deviations (or 
normalized deviations) of 
the mean. 000392 

Form 0-10. Radiochemistry Data Val ida t ion  Check1 i s t  
(Sheet 6 o f  40) 
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2 . 1  Initial and Continuinq Calibration (continued) 
- YES NO NA 

ACT ION : Us i ng prof es s i onal 
judgement, qual i fy 
associated data as 
estimated (J) if 
significant problem(s) 
were found with either 
count times, frequency, 
and/or counts obtained, 
but there is an 
associ atedlacceptabl e 
method blank. 

ACTION: Using professional 
judgement, qual i fy 
associated data as 
unusable (R) if 
significant problem(s) 
were found with either 
count times, frequency, 
and/or counts obtained 
and there is no 
associ ated/acceptabl e 
method blank. 

2.1.11 Supplemental Calibration Requirements 
for Gas Proportional Counters 

- NOTE: The analytical methods f o r  
strontium-90 radium-228 typically 
require the use of self-absorption 
curves, which are developed 
specifically for each radionuclide. 

- NOTE: The val idator must use professional 
judgement for calibrations that 
involve banks of detectors (i.e. 
assemblies o f  detectors that may 
use averaged parameters, rather 
than single detectors or detector 
systems. In this document a 
detector system is intended to mean 
'the single detector and be 
associated electronics, which may 
be part of an assembly of such 
systems but calibrated-as a unit. 

Form D-10. Radiochemistry Data Validation Checklis po393  
(Sheet 7 of 40) 
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2.1 Initial and Continuinq Calibration (continued) m @  NA 
2.1.11.1 Do self-absorption curves 

exist for each radionuclide 
determined? 

- NOTE: A1 though considered 
a part of cal i bration, 
sel f-absorption curves 
are validated and results 
qualified during the 
review of yields, 
Section 5.1. 

ACTION: If sei f-absorption 
curves do not exist for 
each radionuclide 
determined, qual ify a1 1 
associated results as 
unusable (R) . 

2.1.11.2 Are the data for the beta 
plateau determination 
present for each detector 
or detector system? -. 

ACTION: Qual i fy a1 1 associated 
results as unusable ( R )  
if the plateau data do 
not exist. 

2.1.11.3 Does the beta plateau for each 
detector or detector system extend 
a minimum of 300-400 volts and has 
a slope less than 8%? 

ACTION: If vol tage/sl ope 
requirements are not met 
and associated QCs are 
acceptable, qualify 
associated data as 
estimated (3). 

requirements are not met 
and associated QCs are 
not acceptable, qualify 
associated data as 
unusable (RI. 

ACTION: If vol tage/slope 

Page 136.42 of 147 

Form 0-10. Radiochemistry Data Val Ida-ion Check1 1st 
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2 . 1  Ini t ia l  and C o n t i n u i n s  Calibration (continued) 
YES NO NA - 

2.1 .11 .4  Was the beta efficiency (for  a beta 
Emax approximately the same energy 
as the one(s) of i n t e r e s t ) . f o r  the 
i n i t i a l  calibration for each 
detector or detector system greater 
t h a n  20%? r-- 
ACTION: If beta efficiency i s  

less t h a n  20% and 
associated QCs are 
acceptable, qualify 
associated data as 
estimated ( 3 ) .  

ACTION: I f  beta efficiency i s  
less  than  20% and 
associated QCs are 
unacceptable, qual i f y  
associated d a t a  as  
unusable ( R )  . 

2.1.11.5 I f  the sample resul ts  
were n o t  corrected for  
crosstalk, was the 
crosstalk factor (beta 
counts t h a t  end up i n  
t h e  alpha window) 
for the i n i t i a l  
calibration for each 
detector or detector 
system less t h a n  5%? 

ACTION: Qual  i fy a1 1 associated 
results as estimated .(J) 
i f  the.crosstalk 
i s  greater t h a n  5%. 

Form 0-10. Radiochemistry Data Val idation Check1 ist 
(Sheet 9 of 40) 
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2.1 Initial and Continuinq Calibration (continued) 

counted daily or were 
chi square tests 
performed to demonstrate 
continuing calibration 
for each detector or 
detector system? 

- YES NO NA 
2.1.11.6 Was a check source 

ACTION: If the daily check 
source or routine chi 
square test is not 
performed, qual i fy a1 1 
associated results as 
estimated (J). 

2.1.11.7 Did the check source counts 
remain within 3 standard 
deviations (or normalized 
deviations) from the established 
mean or did results from the 
chi square test have a 
probability between 0.10 
and 0.90? u l -  
- NOTE: The probability values are taken 

from standard references (e.g., 
Knoll, Radiation Detect:.on and 
Measurement, 1979). 

ACT I ON : Qual i fy a1 1 associated 
results as estimated (J) 
if the check source counts (or 
chi square test results) are 
beyond the control limits or 
3 standard deviations (or 0.10 
and 0.90 probability). 

2.1.11.8 Were stability checks (e.g., 
single point plateau checks) 
made after each gas bottle 

ACTION: Qual i fy a1 1 associ ated 
change? u z -  

results as estimated (J) 
if the stability checks 
were not performed. 

Form D-10. Radiochemistry Data Val idation Check1 ist 
(Sheet 10 o f  40) 
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2 . 1  Ini\tial and Continuinq Calibration (continued) 
- YES NO NA 

2.1.12 S u ~ ~ l e m e n t a l  Cal ibration Reauirements 
for A 1  oha SDectrometrv Anal Yses 

- NOTE: The variation of detection efficien- 
cy of solid state alpha spectrometry 
detectors, as a function of energy, 
i s  sufficiently constant that a 
single mixed nuclide (i.e. U-233/ 
U-235/U-238, or Pu-238/Pu-239/Pu-230) 
efficiency calibration is usually 
sufficient. 

2.1.12.1 Was a nominal value of 90 keV 
FWHM obtained for resolution 
for the detector system? 

ACTION: If the resolution 
of the system is 
greater than 90 
keV FWHM, qualify 
all results as 
estimated (J) . 

2 . 1 . 1 2 . 2  Could accurate identification of 
the peak centroid be made for 
each of .the peaks used for the 
cal i brat i on? u-- 
- NOTE: A minimum of 3 peaks 

covering an energy span 
of at least 1 MeV'should 
be utilized to determine 
efficiency calibration of 
alpha spectrometry. 

ACTION: If the centroids o f  the 
peaks used for calibra- 
tion cannot be determined 
from the initial calibra- 
tion, qualify all results 
as unusable (R )  . 000391 

Form 0-10. Radiochemistry Oata Val idation Check1 ist 
(Sheet 11 of 40) 
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2.1 Initial and Continuinq Calibration (continued) - YES NO NA 

2.1.12.3 Did the check source counts for the 

2.1.12.4 

detector and analysis date in 
question fall within the control 
limits or 3 standard deviations 
from the established mean? 

ACTION: If the check source 
count for the date in 
question exceeds the 
control limits or 
established mean by 3 
standard deviations 
and associated QCs are 
acceptable, qualify 
associated data as 
estimated (J). 

ACTION: If the check source 
count for the date in 
question exceeds the 
control limits or estab- 
lished mean by 3 
standard deviations and 
associated QCs are not 
acceptable, qual i fy 
associated data as 
usuable (R )  . 

Did the efficiency obtained from 
the check source counts .for the 
detector and analysis date in 
question fall within 5% of the 
initial calibration efficiency 
OR within the control limits or 
3 standard deviations from the 
established mean of check source 
efficiencies? 

ACTION: If the check source 
efficiency for the date 
in question exceeds 
stated criteria 1 imi ts 
and associated QCs are 
acceptable, qual i fy 
associated data as 
estimated (J). 

Form 0-10. Radiochemistry Data Val i L d t i o n  Check1 i s t  
(Sheet 12 o f  40) 
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2 . 1  In i t ia l  and C o n t i n u i n q  Calibration (cont'inued) 
YES NA 

ACTION: I f  t h e  check souI"ce 
efficiency for the date 
i n  question exceeds 
stated c r i t e r i a  l imits 
and associated QCs are 
unacceptable, qual i f y  
associated d a t a  as 
unusable ( R )  . 

2.1.13 Sumlemental Calibration Reauirements 
f o r  Gamma SDectrometry Analyses 

- NOTE: 

2 . 1  .' 13 .1  

2 . 1 . 1 3 . 2  

The review of the geometry 
and matrix factors i s  
contained i n  step 2 . 1 . 5 .  

Did the calculated efficiencies 
form a smooth curve t h a t  
increased slightly,  peaked 
before 200 keV, and then 
decreased w i t h  energy? 

NOTE: Some Ge detectqrs (e.g. ,  
those w i t h  a Be window 
or N-type) will show a 
f l a t t e r  response a t  the 
low energies than other 
detectors. 

ACTION: If the efficiency 
calibration does not  
approximate a smooth 
curve t h a t  r i ses ,  peaks, 
( o r  plateaus for N-type), 

' and f a l l s  w i t h  energy, 
then qualify a l l  resul ts  
as unusable ( R )  . 

Was the reported error for each 
calibration peak less  t h a n  or 
equal t o  5%? L l - 2  
- NOTE: This reported error should be 

part of I D  report and error  
result  i s  outputted by 
software. I f  not  available 
then request lab t o  submit 

008399 

, I  d a t a .  
* .  Form 0-10. Radiochemistry Data Val idation Check1 ist 
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2.1 Initial and Continuina Calibration (continued) 

ACTION: If the reported 
YES NO NA 

error for the peak 
is greater than 5%, 
qualify the 
associated results 
as estimated (J). 

2.1.13.3 Was the detector system 
deadtime less than or equal 
to 20% for the efficiency 
and energy cal i brat i on (s)? 

ACTION: Qual ify all sample 
results as unusable ( R )  
if the printouts show a 
deadtime greater than 
20%. 

2.1.13.4 Did an independent computation of 
the detection efficiency for one of 
the peaks used in the calibration 
result in a number which is 5 15% 
of the efficiency calculated by the 
gamma spectrometry software? 

- NOTE: Correct for decay from 
the standard's assay date to 
the counting date, i f  
necessary. 

ACTION: If the recalculation of 
efficiency varies by 
more than 15% from 
software cal cul ated 
value, qualify all 
associated sample 
results as unusable ( R ) .  

2.1.13.5 Did the peaks used for the 
energy cal i brat i on( s) cover 
the range of interest, 
i.e., 0-2 MeV? 

NQTE: Typically the low'energy end 
of the calibration is 0.088 
MeV and the high energy end is 
1.836 MeV. 

Page 136.48 of 147 
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2 . 1  Ini t ia l  and C o n t i n u i n q  Calibration (continued) 

ACTION: If the enerqies 
YES NO fg - 

of the gamma 
emitters i n  the 
samples f a l l  
outside the 
calibrated range 
b u t  QCs meet acceptable 
c r i t e r i a ,  qualify 
associated d a t a  as 
es,timated ( J ) .  

2.1.13.6 

ACTION: I f  the energies of the 
gamma emitters i n  the 
samples f a l l  outside 
the cal i brated ranges 
and QCs d i d  n o t  meet 
acceptable c r i t e r i a ,  
qual i fy  associated data 
as  unusable ( R )  . 

Was the resolution of the peaks 
used f o r  the cal i b r a t i o n  
acceptable, i . e . ,  could accurate 
of  the peak centroid 
be made, and were the peaks 
dis t inct  and separate from each 
other? r-- 
- NOTE: A maximum value of  

5 keV FWHM i s  used t o  gauge 
resol u t i  on .  

ACTION: If the resolution of the 
system i s  greater t h a n  
5 keV FWHM f o r  any of 
the peaks used for 
cal  i b r a t  i o n ,  qual i fy a1 1 
resul ts  as unusable ( R ) .  

ident i f icat i o n  

Form 0-10. Radiochemistry Data Val idation Check1 ist 
IChaa+ -e .A'  
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2.1 I n i t i a l  and Cont inuina C a l i b r a t i o n  (cont inued) 
YES NA - 

2.1.13.7 Was t h e  energy c a l  i b r a t i o n  
checked each day o f  operat ion o r  
before each batch, whichever i s  

- NOTE: The energy c a l  i b r a t  i on 
check may be combined . 
w i t h  t h e  d a i l y  check 
source count i dent i f i ed 
i n  s tep 2.1.6. 

more frequent. u - -  

. 

ACT I ON : 

ACTION: 

I f  t h e  energy 
c a l i b r a t i o n  i s  n o t  
checked a t  proper frequency 
bu t  associated QCs are 
w i t h i n  acceptable ranges, 
then qual i f y  associated 
da ta  as est imated (J). 

I f  t h e  energy c a l i b r a t i o n  
i s  n o t  checked a t  proper 
frequency and associated 
QCs are n o t  w i t h i n  acceptable 
ranges, then qual i fy 
associated data as unuseable (R) 

2.1.14 S U D D ~  emental C a l i  b r a t i o n  Reauirements f o r  
the A n a l y s i s  o f  Radium-226 bv S c i n t i l l a t i o n  

NOTE(S1: I - A  count ing system 
cons is t s  o f  a 
s c i n t i l l a t i o n  c e l l  and 
associated 
photomul t i p 1  i e r  tube, 
e l e c t r o n i c s  and scaler ,  
which should be 
c a l i b r a t e d  as a u n i t .  

2-The c a l  i b r a t  i on 
constant inc ludes the  
de-emanation 
e f f i c i e n c y  of t h a t  
system and t h e  
count ing e f f i c i e n c y  o f  
t h e  s c i n t i l l a t i o n  c e l l .  

3-The c a l i b r a t i o n  constant 
should be es tab l i shed  ' 

f o r  every new c e l l  
before use and every 
c e l l  a f t e r  every 20 uses 
o r  semi-annual l y ,  
whichever occurs f i r s t .  

000482 

Form D-10. Radiochemistry Data Val i d a t i o n  Check1 i s t  
(Sheet 16 crf dnl 
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2 . 1  Initial and Continuins Calibration (continued) 
YES NA - 

4-The calibration must be 
done after every repair 
or replacement of a 
system component that 
could affect the 
cal i brat i on. 

5-The scintillation cell 
should be uniquely 
identified to allow its 
association with a 
specific counting 
system to be identified. 

2.1.14.1 Uas each complete counting system 
uni que1 y ident i f i ed? 

ACTION: If the counting system 
can not be definitely 
identified, qualify the 
results unusable ( R ) .  

2.1.14.2 Was calibration performed on the 
identified Counting system? 

associated sample 

ACTION: If no calibration data 
are associated with the 
speci f i c counting 
system; qual i fy 
associated sample 
results unusable ( R ) .  

2.1.14.3 Was the calibration constant 
establ ished for each cell and/or 
system at the frequency specified 
above? I-- 
ACTION: If the cell and/or 

counting system is not 
calibrated at the 
speci f i ed frequency , 
qual i fy associated 

(J) ' results as estimated 0084633 

_ I  Form 0-10. Radiochemistry Data Val  idation Check1 ist 
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, .  

2.1 I n i t i a l  and Cont inuina C a l i b r a t i o n  (cont inued)  
YES NA - 

2.1.14.4 Was each system c a l  i bra ted  each 
t ime the  s c i n t i l l a t i o n  c e l l  was 
r e p l  aced? u-- 
ACTION: If t h e  count ing  system 

was n o t  c a l i b r a t e d  upon 
r e p l  ac ing t h e  
s c i n t i l l a t i o n  c e l l ,  b u t  
t he  c e l l  had a 
prev i ous 1 y d e t  ermi ned 
(acceptable) c a l  i b r a t i  on 
constant,  qual i f y  
associated r e s u l t s  
est imated ( 3 ) .  

. 

ACTION: I f  no constant  i s  
app l i cab le  f o r  t h e  
r e p l  acement c e l l ,  
qual i f y  associated 
r e s u l t s  as unusable ( R ) .  

t h e  Anal v s i  s o f  Urani  um bv 'F1 uoromet r t  
2.1.15 Sumlemental C a l i b r a t i o n  Reauirements f o r  

- NOTE: I f  method o f  standard a d d i t i o n s  i s  
n o t  u t i l i z e d ,  then a c a l i b r a t i o n  should 
be performed before  sample ana lys i s  
t o  conf i rm t h e  l i n e a r  r e l a t i o n s h i p  
between the  f luorometer  readings 
and uranium concentrat ions.  
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2.1 Initial and Continuinq Calibration (continued) 
YES NA - 

2.1.15.1 Was a calibration curve (i.e., 
minimum of 5 points). developed 
before sample analyses and did 
the curve establish that the 
instrument had a linear 
response? 

NOTE: The standard concentra- 
. tions used for calibra- 
tion purposes must 
bracket the range o f  
concentrations of the 
samples to be 
quantified. 

ACTION: If a calibration 
was not performed 
before analysis 
and/or there were 
less than 5 points 
used in the cali- 
brat i on curve 
and/or the linear- 
ity was not within 
0.9-1.1 slope 'by 
least squares 
method, but asso- 
ciated Q C s  (LCS, 
spikes) are 
acceptable, 
qual i fy associated 
data as estimated 
(J) 

Form D-10. Radiochemistry Data Val idation Check1 ist , 
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2 . 1  I n i t i a l  and Continuina C a l i b r a t i o n  (cont  
- YES 

ACTION: I f  c a l i b r a t i o n  was 
not performed 
before  a n a l y s i s  
and/or  there were 
less t h a n  5 p o i n t s  
used i n  the c a l i -  
b r a t i o n  curve  
and/or  the 1 inear -  
i t y  was not  w i t h i n  
0.9-1.1 s l o p e  by 
l e a s t  squares  
method, b u t  asso-  
c i a t e d  QCs (LCS, 
spikes) a r e  
unacceptabl e ,  
qual i f y  a s s o c i a t e d  
d a t a  a s  unusable  
( R )  

nued) - NO NA 

3.1  BLANKS 

NOTE(S1: 1-As a minimum one reagent  ( o r  method) 
blank of the same a l i q u o t  s ize  a s  the 
samples must be processed l i ke  a 
sample and analyzed w i t h  each 
a n a l y t i c a l  batch of samples on the 
same d e t e c t o r s  o r  d e t e c t o r  system. 

2-One blank i s  s u f f i c i e n t  f o r  a l l  
r ad ionuc l ides  analyzed by gamma 
spec t romet ry .  

3-In d a t a  packages where more than one 
b lank  a n a l y s i s  has been done f o r  a 
r a d i o n u c l i d e  use the blank a n a l y s i s  w i t h  
the h ighes t  levels of  contaminat ion f o r  
a s s i g n i n g  q u a l i f i e r s .  For example, i f  
two a lpha  i s o t o p i c  blanks were ana lyzed ,  
pick the one w i t h  t h e  h i g h e s t  uranium 
contaminat ion t o  apply t o  uranium 
r e s u l t s  and the one w i t h  the h i g h e s t  
thorium contaminat ion f o r  thorium 
results. 
uranium blank t o  the U t o t a l  result i f  
t h e  t o t a l  U result was determined by 
gamma spectrometry . 

However, do not  apply the a lpha  

Form 0-10. Radiochemistry Data Val idation Check1 1st 
I C h A , c  en - 0  
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3.1 BLANKS (continued) 
YES NO NA - 

4-Any blank with a negative result whose 
absolute value is greater than the LLD 
must be carefully evaluated to determine 
its effect on sample data. Review all 
the QC data specific to the method to 
evaluate the possibility of false 
negatives. 

' 

3.1.1 Was at least one blank for each 
method analyzed for every analytical 
batch of 20 or less samples on 
the same detectors or detector 
system as the samples? 

3 .  

-* NOTE- If different batches (i.e., lot 
number) of reagents utilized to 
prepare samples are not the same 
in the analytical batch, then 
additional method blanks should 
have been analyzed to assure that 
reagent contribution to method 
blank was consistent. This i s  
especially significant in 
analysis of radium due to the 
fact reagents have sign:-ficant 
quantities of this radionuclide. 

ACTION: Qual i fy a1 1 positive sampl e 
results (detects) as estimated 
(3) i f  no relevant blank QC data 
can be applied to the samples in 

. question. List affected samples. 

. 2  Was any contamination detected 
in the blank samples? 

-0 NOTE- The net blank value (i.e., the results 
from the blank analysis corrected for 
background) i s  usually used as the measure 
of contamination. It should be less than 
the MDA. Sample results are not qualified 
if the net blank value i s  less than the 
MDA . 088407 

- L l l  

Form 0-10. Radiochemistry Data Val idation Check1 ist 
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3.1 BLANKS (continued) 
- YES .NJ NA 

ACT I ON : If the net blank value 
is equal to or greater 
than the MOA, verify the 
calculation or method of 
calculating the net 
blank value. 

ACTION: Qualify all associated 
results reported which 
are statistically greater 
than background. but less 
than the MDA as nondetects 
(U) 
List radionuclides and 
sample numbers. 

ACTION: Qual i fy a1 1 associated resul ts 
greater than or equal to the 
MDA and less than 1OX the 
blank concentration as 
estimated (J). List radionu- 
clides and sample numbers. 

- NOTE: Generally, no action is taken for 
radionuclides detected in a blank 
but not in a sample, although the 
validator must be vigilant for 
situations when a radionuclide in 
a blank but not in a sample may 
cause interference with other 
radionuclides of interest in the 
sample. 

ACTION: Determine that no OOQrlQS interference is occurring 
in samples where 
radionuclides not being . 
quantitated are found in the blank. 



. .'? . -. ' 5527 
APPENDIX 

Revision 0. 

Page 136.57 of 14' 

FERNALD ENVIROmIENTAL hfANAGEhfENT PRO.JECT 
1 4 May 199 

4.1 SamDle Results and Detection Limits 
YES NA - 

NOTE(S1: 1-All positive results (detects or results 
not qualified with a ( U ) )  reported are 
compared to the detection limits stated 
in the SCQ and are verified to be above 
the MDA for the analysis or method. 

2-Some laboratories may use different 
terms for the LLD and MOA, or may 
reverse the meanings of the terms as 
stated here, or may use somewhat 
different concepts (e.g., decision 1 imit). 
The validator must determine what 
definition the laboratory is using with 
what term. The general equations 
specified at step 4.1.3 can be used to 
eZtablish consistent application of 
terms . 

4.1.1 Were the results calculated correctly and does 
the calculated activity match the reported 
activity? r - -  
- NOTE: If not specified in the analytical method, 

for most analyses with sample results 
> MOA, the activity concentration (pCi/L or . 

g) can be manually recalculated by the 
following formula: 

Activity (pCi/L or g) =(TSC - BKG) x 
SD/(SC - SBKG) x SVOL x 2.22 where 

TSC = Total sample counts in region o f  interest 
BKG = Background counts in region of interest 
SO = dpm of standard (aliquot) added 
SC = Counts from standard 
SBKG = background counts for standard 
SVOL = sample volume in liters (1 liter=lOOO mL) 
2.22 = conversion from dpm to pCi 

Form 0-10. Radiochemistry Data Val idation Check1 1 s t  
(Sheet 23 o f  40) 



APPENDIX B 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT Revision 0.2 
f 4 May 1994 

Page 136.58of 147 

4 . 1  SamDle Resul ts and De tec t i on  L i m i t s  (cont inued) 
- YES NO NA 

Assumption: 

1 )  Count t imes are the  same f o r  
standard and unknown. 

ACTION: F o r  t o t a l  uranium sample r e s u l t s  
> MDA, manually r e c a l c u l a t e  us ing  
only  t h e  a c t i v i t y  f o r  Th-232. 
Use 9.2 ug/pci  as conversion 
f a c t o r .  

- NOTE:' Recalcu lat ion o f  r e s u l t s  based on 
raw data t y p i c a l l y  y i e l d s  r e s u l t s  
which are c lose ( c  15%) b u t  n o t  
i d e n t i c a l .  

ACTION: Q u a l i f y  a l l  r e s u l t s  t h a t  
do no t  agree. w i t h i n  15% 
o f  the c a l c u l a t e d  va lue 
as unusable (R) i f  at tempts 
t o  r e c t i f y  t he  discrepancy 
w i t h  the  l a b o r a t o r y  are 
unsuccessful.  

4 . 1 . 2  Was the Lower L i m i t  of De tec t i on  (LLD) o r  
Minimum Detectable Amount (MDA) 1-isted f o r  each 
rad ionuc l  ide  l e s s  than the  r e s u l t  repor ted? Ll-- 
ACTION: I f  the lower l i m i t  o f  d e t e c t i o n  o r  

minimum de tec tab le  amount i s  
greater  than t h e  repo r ted  r e s u l t ,  
qual i f y  t he  r e s u l t  as (U) , 
non-detect. 

4 . 1 . 3  Can t h e  LLD o r  MDA be v e r i f i e d ?  

- NOTE: I f  t he  LLD o r  MDA f o r  each a n a l y t i c a l  
method i s  n o t  conta ined i n  t h e . d a t a  
package o r  cannot be obta ined from t h e  
l abo ra to ry ,  then r e c a l c u l a t e  t h e  LLD o r  
the MDA w i t h  t h e  f o l l o w i n g  equat ions:  

.. . 

LLD = 4 .66  (background counts)''2 t 3 

Form D-10. Radiochemistry Data Val idat ion Check1 i s t  
(Sheet 24 o f  40) 
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4.1 SamDle Results and Detection Limits (continued) 
NA 

MDA = 4.66 Ibl'ank counts)''2 t 3 
(volume) (yield)(efficiency)(conversion factors) 

NOTE: The "3" is added as a Poisson correction 
for low counts. 

m: If a comparison is made, the recalculated 
result should agree within 15% of the 
reported result. 

ACTION: If the Lower Limit of Detection or 
Minimum Detectable Amount can not 
be verified to be within 515% of 
submitted value, qual i fy the 
associated results as estimated (J). 

4.1.4 SamDle Results/Detection Limits 
Requirements for Gamma SDectrometrv Analvses 

4.1.4.1 For each radionuclide reported 
as a detect, were sufficient 
counts recorded so the propagated 
counting error remained below 80% 
at 2 Sigma Confidence limit for at 
least one of the peaks used for the 
reported radionuclide? 

ACTION: I f  the % error 
reported for the 
net peak area for 
one or more of the 
peaks used to 
cal cul ate the 
result is not L 80%, 
qual i fy the associated 
result as estimated (J). 

NOTE: The validator must judge 
each case since some 
radionuclides may have 
several usable peaks (as 
defined by the software). 

- 

Form 0-10. Radiochemistry Oata Val idation Check1 ist 
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5.1 
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SamDle Results and Detection Limits (continued) 
YES NA - 

4.1.4.2 Was the detector system deadtime 
for the sample counts less  t h a n  
or equal t o  lo%? 

ACTION: If the deadtime 
for  the sample i s  
greater t h a n  lo%, 
qualify the sample 
resul t  as estimated (J) .  

Radiometric or Gravimetric Yields, 

5.1.1 Was an appropriate spike, t racer ,  
or ca r r i e r  used for each sample o r  batch? 

ACTION: If no spike, t racer  or ca r r i e r  was 
analyzed per SCQ guidelines, b u t  
acceptable duplicates were obtained, 
qualify the associated d a t a  as 
unusable (J)  . 

ACTION: I f  no spike, t racer ,  or ca r r i e r  was 
analyzed per SCQ guidelines, b u t  
an acceptable duplicate was not 
obtained, qualify a l l  associated 
d a t a  as unusable ( R )  . 

5 .1 .2  Was the sample gravimetric or 
radiometric yield (recovery) 
acceptable? I-- 
NOTE(S1: 1-Only a single yield will 

be reported i f  samples were 
analyzed for  only total  
strontium, i .e . ,  no separation 
for y t t r i u m  would be performed. 

2-For spikes used t o  gauge 
matrix interference, ,not t o  
calculate a yield factor ,  i f  
the sample ac t iv i ty  i s  greater  
t h a n  4x the spike ac t iv i ty ,  
the l imits  do not apply. 

Form 0-10. Radiochemistry Data Val idation Check1 is t  
(Sheet 26 of 40) 
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5 . 1  Radiometric or Gravimetric Yields (continued) 
YES .NO NA. - 

ACTION: Qual ify results according 
to the following criteria: 

All Matrices ExceDt Water 

> 110% unusable (R )  
> 100% but 
45- 100% no qual i f i ers 
e 45% unusable (R )  

Water Matrix 

110% estimated (J) 

. > 110% unusable (R) 
> 100% but 
50-100% no qualifiers 
< 50% unusable ( R )  

110% estimated (J) 

5.1.3 Is the reported yield correct based 
recal cul at i on? on ul- 

NOTE(S1: 1-Gravimetric yield is determined by 
dividing the recovered precipitate 
weight by the added carrier weight. 

by dividing the net found activity 
by the known added activity. 
Corrections for decay and/or 
in growth of progeny may also be 
necessary. 

2-Radiometric yields are determined 

3-Sel f-absorption corrections may 
not be necessary for electrode- 
posited sample preparations. For 
precipitated sampl e preparations 
check that the appropriate self- 
absorption factor was used. The 
sel f-absorption .factor is obtained 
from the data reports or from the 
laboratory. The limits on sample 
preparation weight should also be 
available from the analyzing 
1 aboratory. . 

Form 0-10. Radiochemistry Data Val idation Check1 ist 
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5.1 Radiometric or Gravimetric Yields (continued) 
YES NA 

ACTION: If the yield is determinedto be 
incorrect (allow for rounding dif- 
ference), recalculate activity 
based on correct yield, report 
corrected result, and submit 
"Request for Additional 
Information/Resubmi ttal " to verify 
the correction(s). 

..' 

Example calculation for Sr-90: 

Sr-90 activity (dpm) = 

total sample countshinute - backaround counts/minute 
(efficiency) (yield) (self absorption) ( Y  ingrowth) 

Y ingrowth = 1 + (1-e-"), where t = time from the 
beginning of ingrowth to midpoint of counting time, 
and A = In 2 / Tllz of 

- NOTE: A different equation is used 
for the yttrium precipitation.) 

5.1.4 Suwlemental Reauirements for Radiometric 
Yields for A l ~ h a  SDectrometrv Analyses 

- NOTE: A NIST, or NIST-traceable, or 
equi val ent agency standard materi a1 
is used as an internal tracer for 
each sample analysis. 

5.1.4.1 Can the tracer for each alpha 
isotopic analysis be traced to 
a NIST or equivalent standard? 

ACTION: If the traceability to 
a NIST (or equivalent) 
standard cannot be 
established, but other 
QCs are acceptable, 
qual i fy the associated 
data as unusable (J). 

ACTION: If the traceability to 
a NIST (or equivalent) 
standard cannot be 
established, but other 
QCs are unacceptable, 
qual ify associated data 
as unusable (R) . 

Form D-10. Radiochemistry Data Val idation Check1 ist 
(Sheet 28 nf m! 
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5.1 Radiometric or Gravimetric Yields (continued) 
Y E S  NO NA 

5 . 1 . 4 . 2  Is the tracer percent recovery 
acceptable as determined with 
the following equation? u-- 

percent recovery - net tracer cDm x E x 100 
tracer dpm added 

where E = detector efficiency in 
dpmlcpm 

- NOTE: For uranium isotopic analyses, i t  may be 
necessary to correct the DPM added of the 
U-232 tracer for decay.) 

ACTION: Qual i fy results according to 
the following criteria for yields: 

All Matrices Except Water 

> 110% unusable (R) 
> 100% but 
45-100% no qualifiers 
< 45% unusable (R) . 

110% estimated (3) 

Water Matrix 

> 110% unusable (J) 
>loo% but 5 110% estimated (J) 
SO-100% no qualifiers 
< 50% unusable (R) 

5.1.5 Sutmlemental Reauirernents for Yield for 
Radium-226 Anal Yses by Scintill at ion 

5.1.5.1 Did the laboratory provide 
information on typical 
recoveries achieved with the 
method and evidence that 
sample results were corrected 
as appropriate? 

I’ -. * 

ACTION: If information is 
no t  provided on 
the determination 
of the yield for 
each sample, . 
qualify the results 
as estimated ( 3 ) .  

Form 0-10. Radiochemistry Data Val idation Check1 1st 
(Sheet 29 o f  40) 
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6 .1   DUD^ i c a t e s  - YES NA 
NOTElSI: 1-At l e a s t  one d u p l i c a t e  p rocess ing  

and a n a l y s i s  must be performed f o r  
each method f o r  every 20 samples o r  
each a n a l y t i c a l  batch.  

2 -Samples i d e n t i f i e d  a s  f i e l d  blanks 
a r e  not  be used f o r  d u p l i c a t e  sample 
a n a l y s i s .  
used f o r  d u p l i c a t e  a n a l y s i s ,  a l l  
o t h e r  QC d a t a  must be c a r e f u l l y  
checked and p ro fes s iona l  judgement 
exe rc i sed  when eva lua t ing  the d a t a .  
Oocument i f  the f i e l d  blank was 
used but  do not  q u a l i f y  d a t a  on this 
a1 one. 

I f  the f i e l d  blank was 

6.1.1 Was a d u p l i c a t e  analyzed f o r  every 20 
samples o r  a n a l y t i c a l  batch t o  de te rmine  the 
p r e c i s i o n  of  the radiochemical and count ing  
met hods ? II-- 
NOTE(S1: 1-Duplicates  may be counted on 

d i f f e r e n t  d e t e c t o r s .  

2 - F o r g amm a 's p e c t r ome t r y 
analyses  a d u p l i c a t e  may 
con ta in  only one of  the 
r ad ionuc l ides  o f  i n t e r e s t .  

ACTION: I f  no d u p l i c a t e  a n a l y s i s  results 
can be obta ined  for da ta .  package 
but  ca l  i b r a t i o n  and a l l  o t h e r  
r equ i r ed  QCs (LCS, spikes, t r a c e r s ,  
b lanks)  a r e  present and accep tab le ,  
do no t  q u a l i f y  the as soc ia t ed  d a t a .  

ACTION: I f  no d u p l i c a t e  a n a l y s i s  results can 
be obta ined  f o r  d a t a  package bu t  
c a l  i b r a t i o n  and/or  some o t h e r  
r equ i r ed  QCs (LCS, spikes, c a r r i e r s ,  
t r a c e r s ,  b lanks)  a r e  missing o r  
unacceptab le ,  qual i f y  a s s o c i a t e d  
d a t a  a s  es t imated  (J).- 
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6.1  DUD^ icates (continued) 

6.1.2 Was the relat ive error r a t i o  (RER) 
w i t h i n  acceptance c r i t e r i a?  

Acceptance Cri ter ia :  Measurements are 
acceptable i f  RER i s  5 2 ,  questionable 
i f  RER i s  > 2 b u t  5 3 ,  and n o t  acceptable 
i f  RER i s  > 3 .  

RER = I C ,  - C,] / [(TPU,)'  + (TPU,)']"' 

Where: C, and C, are measured concentrations 
f o r  sample and duplicate and TPU, and 
TPU, are respective total propagated 
errors  supplied by the analyzing lab. 

ACTION: If the RER i s  2 2 ,  qualify associated 
resu l t s  as estimated ( J ) .  Record the 
radionuclide, sample number, and RER. 

Radionucl ide Sample Number RER 

(Attach extra sheet i f  required.) 

7.1 Laboratory Control Samples 

NOTEfSl: 1-Laboratory Control Samples (LCS) may 
be prepared by the same laboratory 
performing the analyses or by a 
reference 1 abora tory  or agency 
and are equivalent t o  internal or 
external control samples. 

2-Some laboratories may use the terms 
"QC samples" or "spikes" t o  identify 
Laboratory Control Samples, 

DOE or other agency may be used as LCSs. 

. . #  

I 3-Performance samples from the EPA or 

Page 136.65 of 147 
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7.1 Laboratory Control Samoles (continued) 
YES NO NA 

7.1.1 Was at least one Laboratory Control S a m p c  

.. *. 

analyzed for each method, each analytical batch 
or every 20 samples? 

NOTES: 1-LCS for g a m a  spectrometry 
analyses do not have to have each 
of the radionuclides for which 
results are reported. However 
there should be at least one 
spiked radionuclide that matches 
a radionuclide on the request for 
analysis form. 

2-For alpha spectrometry, a LCS that 
contains a single radionuclide 
may be used for each set ( i  .e., 
Th-232 for all the thorium 
isotopes, Pu-239 for all the 
plutonium isotopes, and 
urani um-234 and/or uranium-238 for 
a1 1 uranium i sotopes. 

ACTION: If there are no LCS data in 
the data package, qual ify all 
associated radionucl ide 
results as estimated (J). 
List radionuclides and sample numbers. 

7.1.2 Was the LCS recovery acceptable? u-- 
NOTE: The validator must check the 

appl i cab1 e SCQ performance based 
criteria for method specific acceptance 
ranges. 

ACTION: Recalculate the LCS recovery 
and qualify results for the 
associated radionucl ide 
according to the following: 

> 125% unusable ( R )  
75-125% no qualifier . 
50% to 74% estimated (J) 
< 50% unusable (R) 

- NOTE: LCS % recovery = LCS found X 100 
LCS added 

Form D-10. Radiochemistry Data Val ida t ion  Check1 i s t  
(Sheet 32 o f  40) 
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7.1 Laboratory Controi SamDl es (continued) 

ACTION: Record the radionuclide, sample 
number, and % recovery. 

8.1 HoldinQ Times and SamDle Preservation 

NOfE(SI: 1-The holding times for all samples 
are 5 half-lives of the radionuclide 
of interest or as specified in 
Appendix A of the S C Q ,  whichever comes 
first. ) 

2-Holding times are calculated from 
the date o f  collection to the date 
of analysis. 

3-Samples shall be properly contained 
and preserved (e.g., acidified) in 
accordance with Appendix A of the 
SCQ, to ensure that sample 
integrity is maintained. 

8.1.1 Were holding times exceeded for any sample 
anal ys i s? -I1 
ACTION: If hold time has been exceeded 

by factor of 1-ZX,qualify all ' 

associated data as estimated (J). 

ACTION: If hold time has been exceeded 
by factor > 2X,  qualify all 
associated data as unusable 
( R )  - 

Form D-10. Radiochemistry Data Val idation Check1 ist 
/than+ 3 3  -a Om' 
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8.1 Holding Times and Samole Preservation (continued) - YES NA 
8.1.2 Were any samples not  correctly 

preserved? u-- 
- NOTE: Aqueous samples are general ly  

preserved by a d j u s t i n g  the 
pH t o  < 2 w i t h  n i t r i c  acid. 
The holding time requirements 
depend on the time of 

\ preservation. I f  the sample 
was preserved a t  the time of 
collection, the requirements 
i n  Steps 8.1.1 and 8.1.2 
apply. 
preserved a t  the time of  
collection, the time from 
sampling t o  receipt a t  
l abo ra to ry  should n o t  exceed 
5 days, and the laboratory 
must preserve the sample, i n  
the original container, upon 
receipt and hold for  a t  l ea s t  
16 hours prior t o  analysis. 

If the sample was not  

ACTION: Qualify al l  resul ts  as 
estimated ( J )  for samples n o t  
preserved correctly, or . 
documented as such. 
P r o f  es s i onal j udgemen t mus t be 
used t o  qualify resul ts  i f  the 
lack of preservation could 
cause much lower resul ts  
t h a n  those reported. 

ACTION: List a l l  samples which are not 
preserved properly. 

000420 
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9.1 Method SDecific and Other Oualitv Control 
- YES NA 

- NOTE: Area 
Qual i ty 
1 imi ted 

s that may be addressed under other 
' Control include, but are not 
to, the following: 

Biases or trends observed in QC or 
field sample results, the performance 
of an instrument, method, or the 
laboratory over the course of the 
Release Group or past history 

Anomalies associated with the 
Chain-of-Custody documentation 

Anomalies associated with the 
shipment or receipt of samples. 

9.1.1 Are there any other factors noted by the 
validator that result in qualifiers applied 
to results or other criteria that apply to 
some results, such as samples with very high 
activities or specific modifications to the 
standard protocol ? -u- 
ACTION: Review on a case by case basis 

and fully document in the 
comments section. 

9.2 IsotoDic Ratios for Uranium Analyses by AlDha 
SDectrometry 

- NOTE: Uranium isotopic ratios should fall within 
the ranges expected for most samples. 
Values outside the ranges are not qualified 
as estimated or unusable, but are documented 
in the Comments section for the users 
attenti on. 

Form D-10. Radiochemistry Data Val idation Check1 i s t  
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9 . 1  Method SPecific and Other Oualitv Control (continued) 
YES NO NA 

9 . 2 . 1  Are both U-235 and U-238 resultsfor a 
sample > 1 O X  the MOA? ' U - -  
ACTION: Determine if the percent 

enrichment of U-235 falls 
within the range of 0 . 2  to 
1.3% expected for most 
samples. 

-8 NOTE* U-235 d i / L  x 15.6  = % enrichment 
U-238 pCi/L 

ACTION: 00 not qualify the U-235 result 
i f  the calculated enrichment is 
outside the range of 0 . 2  to 1 . 3 % ,  
but list the sample numbers and 
resul ts. 

9 . 2 . 2  Are both U-234 and U-238 results > 1OX the 
MOA? L l l -  
ACTION: Determine if the ratio of 

U-234 to U-238 falls within 
the range o f  0 . 4  to 1.3% 
expected for most samples. 

- NOTE: Calculate the U-234/U-238 ratio: 
U-234 DCi/L = Ratio 
U-238 pCi/L 

ACTION: Do not qual ify the U-234 result 
if the calculated ratio is 
outside the range o f  0 . 4  to 1 .3%,  
but list the sample numbers and 
.resul ts. 

Form 0-10. Radiochemistry Data Val idation Check1 ist . -. 
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9 .1  Method SDecific and Other Oualitv Control (continued) 
YES NA - 

9.2.3 Method Standardization for Uranium by 
F 1 uorometrv 

NOTE: . The fusion operation is the most 
critical step in the fluorometric 
procedure. Small variations in the 
duration of the fusion temperature 
of the fusion, and in the method o f  
cooling the fused disk can cause 
1 arge vari at i ons in the fl uorescence 
yield. 
process should be standardized to 
obtain reproducible results. 

Each step of the fusion 

9.2.3.1 Did the analytical laboratory 
provide a description of the 
method for fusion 
standardization? 

ACTION: If the fusion 
process i s  not 
standardized, or 
information is 
not provided to 
a1 1 ow the 
independent 
assessment of the 
standardization 
process, qual i fy 
associated results 
estimated (J). 

000423 

Form D-10. Radiochemistry Data Val idation Check1 ist 
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Radionuclide Qual i f  i er Remarks 
CS-137 

Re-226 

Re-228 

u rota\  

Sr-90 

Tc-99 

U-234 

U-2351236 

U- 238 

Pu-238 

Pu-239/260 

Pu-261 

fh-227 

Th-228 

Th-230 I 

Th-232 

Np-237 

I 

7 

! 
I 

Pb-210 

Po-210 

Am- 26 1 

Gross a/B 

Page 136.72of 147 

10.1 Radionuclide Qualifier Summary Sheet 

ACTION: Complete the following form for each 
sample which has been qualified in 
steps 1.1-9.1 above. 

J - estimated result 
R - vxsable (reject)  data 
u - non-detect (MOA > reported value) 

Form 0-10. Radiochemistry Data Val i d a t i o n  Check1 1st  
#-La-&. -1 - --. 
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Comments Section 

11.1.1 The release description and exceptions, 
if any are noted below with reason(s) 
for rejection (R) or qualification as 
estimated ( 3 ) .  Any 1 aboratory 
deficiencies also should be noted in 
this section. 

- NOTE: Attached Radionuclide Qualifier 
Summary forms from step 10.1 
above may be attached. 

Form D-10. Radiochemistry Data Val idation Check1 i s t  
f P I - - L  - -  - - - -  
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11.1.1 ( C o n t i n u a t i o n )  

Rev i ewer: DATE / / 

Form 0-10. Radiochemistry Data Val idation Check1 ist 
I C h a n +  ~n ,e a n *  
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RADIOCHEMISTRY DATA VALIDATION S W Y  REPORT 

Release No. - Matrix gual i f i er 

Radionuclide(s1: 
Cs-137 Ra-226 Ra-228 U total Sr-90 
T c - 9 9  U-234 U - 2 3 5 / 2 3 6  U-238 Pu-238 
PU - 23 9 / 2 40- P u - 24 1 Th-227 Th-228 Th-230 
Th-232 Np-237 Pb-210 Po-210 Am-241 

--- Gross a10 

Reason for Qualification. 

Validator: Oate: 
Coordinator ReviewlAporoval: Date: 
Oualifier Codes Entered by: Oate: 
Qualifier Codes Reviewed/Approved by: . Oate: 

L . .  . .. _. ... . 

Form 0-11. Radiochemistry Data Val idatiion Sumnary Report 
(Sheet 1 of 2) 
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GUIDANCE FOR COMPLETION OF RADIOCHEHISTRY DATA VALIDATION SUMMARY REPORT 

1. Each "Radiochemistry Data Val idation Summary Report" Form can include 
multiple samples, radionuclides, and reasons for qualification, but all 
samples and radionuclides must be from the same release package, have the 
same matrix, and have the same qualifier. 

2 .  The following template (i .e., common language) should be used to 
categorize the reasons for qualification: 

QC Review/Field Validation 

Hold time 

Contamination 

Background 

Radiometric/Gravimetric (i . e . ,  spike, tracer, carrier) Yield 

Self-absorption 

(U isotopic only) U isotopic ratio 

Calibration (i .e., energy, efficiency, or resolution) 

Laboratory Control Sample 

Radionuclide quantitation 

Positive identification of instrument components (i.e., 
calibration/performance) 

o(-m!23 
form D-11. Radiochemistry Data Val idatiion Sumnary Report 

(Sheet 2 o f  2) 
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CONVENTIONAL DATA VALIDATION CMCKlIST 

Release Number 
Project 
Sample Numbers 

Analytical Support Level 

1.1 General Packaae Review 

- NOTE: is the desired response for the following checklist. 

1.1.1 Is the QC Review and Field Data validation S m r y  
present for all samples? 

ACTION: If no, note on Request for Additional Information/ 
Resubnittal (R I A )  form and notify the Data Validation 
( O V )  Hanager/Oesi gnee. 

ACTION: Review Field Oata Validation S u m r y  and use professional 
judgement in qualifying any data. Justification as to why 
or why not data were qualified will be given for all Field 
Oata discrepancies in the C m n t s  section. The reviewer 
will review the Field Data Validation Checklist and refer 
to SCQ if problems are identified. 

1.1.2 Were any samples diluted beyond the requirements of the contract? 

1.1.2.1 If yes, were they noted on Form 1s and in the raw data? 

ACTION: If no, note in the Comnents Section and notify 
the OV Manager/Oesignee. 

2.1 Oata Validation Checklist 

2.1.1 Holdino Times/Preservation 

- NOTE: Refer to SCQ TABLE 6-1, "Sample Container and Preservation 
Requirements", for a list of specific hold times/preservation 
requirements. 

2.1.1.1 Have holding times been exceeded for any sample analysis? 

2.1.1.2 Were any samples not preserved appropriately? 

ACTION: If holding times and/or proper preservative 
criteria have not been met, qualify results 
as estimated (J/UJ). List in the Comnents Section 
and mention a probable-low bias. 

Holding time in days = Analysis date minus 
Sampl i ng date. 

- NOTE: 

Form D-12. Conventional Data Val i d a t i o n  Check1 ist 
(Sheet 1 of 6) 
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2.1 Data Validation Checklis; (continued) 

2.1.2 Cal i bration 

2 . 1 . 2 . 1  Did initial calibration (IC) results meet 
method reauirements? 

2 . 1 . 2 . 2  Did continual calibration ( C C )  results meet 
method requirements? 

2.1.4 

.. 

MOTE: Actions for IC deficiencies apply 
to deficiencies apply,to all sample 
values for that run. Actions for 
CC deficiencies apply to all sample 
values not derived between two good 
CC standards. 

- 

Example : 10:05 Good CC 
10:28 Good CC 
10:45 CC was out 
10:54 Good CC 

In this example the action would be applied to all 
sample values derived between 10:28 and 10:54.  

ACTIOII: If calibration results are high, at a 
minimum qualify all associated data 
> Method Detection Limit (MOL) 
estimated ( J ) .  If calibration results 
are extremely high the reviewer may 
choose to qualify all detected values 
unusable (R). 

ACTION: If calibration results are low at a minimum 
qualify all data estimated .(J/UJ). The 
reviewer may choose to qualify ail associated 
data unusable ( R )  if calibration percent 
recoveries were extremely low. 

2.1.3 Blanks 

2.1.3.1 Was any contamination found in a blank above 
the MOL? 

ACTION: If contamination was detected in a 
blank above the MOL qualify all 
associated data < 5x the value 
detected in the blank undetected ( U ) .  

- MOTE: For soil samples make sure to convert 
-.values to pg/L and incorporate, the dry 
weight ( X  sol ids) correction factor. 

Matrix Spike Analvsis 

I#)TE: Matrix Spike analysis results 
do not apply if the sample 
concentration is > 4x the amount 
of spike added. e30330 

Form 0-12. Conventional Data Val ida t ion  Check1 i s t  
(Sheet 2 o f  6)  
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2.1 3ata Validation Checklist (continued) 

2.1.4.1 Were all Matrix Spike Recoveries between 75 - 12%? 
ACTION: If spike recoveries were < 30% qualify 

all results > MOL estimated (J), and 
.results < MOL unusable ( R ) .  In the 
C m n t s  Section note that the Matrix Spike 
indicates the data are biased extremely low 

ACTION: If spike recoveries were between 30-74% 
qualify all results estimated (J/UJ). 
In the Ccnnnents Section note that the 
Matrix Spike indicates the data are biased low. 

ACTION: If spike recoveries were greater than 125% 
qualify all data > MOL estimated (J): In 
the C m n t s  Section note that the Matrix Spike 
indicates the data are biased high. 

2.1.4.2 Was a field blank used for the matrix spike analysis? -u, 
- NOTE: An aqueous matrix spike analysis should not be 

performed when the only aqueous samples are 
field blanks. 

ACTION: Notify the OV Manager/Oesignee. mention in the 
C m n t s  Section, and use professional judgement 
to determine the impact on data. 

2.1.5 Laboratory Duplicate Sample Analvsis 

2.1.5.1 Were Laboratory Duplicate RPO values within control limits 
o f  20% (k 35% for solids) for sample values > 5x MOL; 2 MOL 
( 2  2x MOL for solids) for sample values < 5x MOL, including 
the case wnen only one of the duplicate sample values is 
< 5x MOL? 

- NOTE: RPO is not calculable for an analyte if the sample- 
duplicate pair values are less than MOL or if results 
fall within the range of blank contamination. 

ACTION: If no, qualify results estimated (J/UJ). 

Ll-, 

. .  . . .  
,,,, $ +> ;! ! (. ' 

Form 0-12. Conventional Data Val idation Check1 ist 
(Sheet 3 of 6 )  
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2.1 D a t a  V a l i d a t i o n  Checklist (continued) 

2.1.4 Laboratorv Control SamPle(LCS1 

2.1.4.1 Vere any recoveries outside of control limits? 

m: Limits: 
aqueous: 80-120% 
solid: as specified in method 

m: . For the items listed below, the 
direction of bias must be listed In 
the Cannents section. 

ACTION: Aaueous 
-If LCS recoveries are between 50-79%. 
qualify associated data estimated (J/UJ) 

-If LCS recoveries were less than 50%. qualify 
dl1 associated data unusable (R). 

-If LCS recoveries were greater than 120%. qualify 
all data > HDL estimated (J). 

ACTION: 

-If LCS recoveries are above control limits, qualify 
all data > MOL estimated (J). 

-If LCS recoveries are below control limits, qualify 
a11 data estimated (J/UJ). 

2.1.5 Vere field duplicates analyzed? u-- 
ACTION: If yes, calculate the R P D  between the reported results 

for the field duplicates using the following formula: 

S = Sample RPD = IS - 01 x 100 
0 = Duplicate ( S  + 0 ) / 2  

2.1.5.1 Vere field duplicate results within the corresponding 
control limit criteria specified in section 2.1.5.1 
for laboratory duplicates of the same matrix? 

ACTION: If no note in the Cannents Section and qualify 
the associated values in both the sample and 
duplicate sample estimated (J/UJ). 

2.1.6 Sample Results Verification 

2.1.6.1 Vere.any calculation errors found in 
the package? 

ACTION: If Yes. note in the Carments Section and make 
necessary corrections. List on the RIR. and 
notify the DV Manager/Designee 

Form 0-12 Convent1 onal Data Val i d a t i  on Check1.i s t  . -. . - - .  
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2 . 1 . 7  COMMENTS SECTION 

2 . 1 . 7 . 1  The release description and excentions, if any, are noted below 
with reason(s) for qualification as estimated (J/UJ). unusable 
( R )  or undetected (U). Laboratory deficiencies also should be 
noted i n  this section. 

Form 0-12. Conventional Data Val idation Check1 ist 
(Sheet 5 nf 6’ 
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2.1.9.1 (Continuation) 

L I 
Rev i ewer: 

S i gnat ure Date 

Form 0-12. Conventional Data Val i dation Check1 i st 
(Sheet 6 o f  6) 
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APPENDIX c 
DATA QUALITY OBJECTIVES 

C.1 INTRODUCTION 

DOE orders, environmental regulations, the FEMP Federal Facilities Compliance 
Agreement, Ohio Environmental Protection Agency Director's Findings and Orders, and the 
EPA/DOE 1991 amended Consent Agreement require sampling and analysis by specific 
methods and procedures for analytes of FEMP environmental media. All sampling and 
analysis programs at FEMP ultimately contribute toward fulfillment of the site mission: 
restoration of the environment. The samples collected will fulfill one of these purposes. 

Identification of potential contamination (e.g., routine monitoring programs, air and 
water permit verification, investigation of suspect source arw, sampling of 
decommissioned equipment and materials) 

Confirmation of contamination (e.g., biased sampling of spill areas, collection of 
samples from areas targeted during screening investigations, sampling of suspected 
asbestos containing materials) 

Characterization of contamination (e.g., delineation of source areas or plumes by 
random, biased, or combination methods; sampling of containerized waste) 

Determination of environmental and human health risks (e.g., risk assessments and 
environmental assessments) 

Evaluation of remedial alternatives (e.g. , treatability studies) 

Design of remedial alternatives (e.g., remedial design) 

Monitoring of response actions (e.g., monitoring during removal actions, confirmation 
sampling to evaluate the effectiveness of a response action) 

Monitoring to comply with regulations (1991 amended Consent Agreement, 
CERCLA, NPDES, RCRA.) 

Determine background concentration of constituents 

Data Quality Objectives (DQOs) are scoping and planning tools applicable to every 

< I  . * (PO0441 



C.2 DATA QUALITY OBJECTIVE LOGIC FLOW PROCESS 

environmental sample collection effort and are a necessary step in the generation of a project- 
specific plan. DQOs are quantitative and qualitative descriptions of the data required for one 
of these purposes. As target values for data quality, they are not necessarily criteria for 
acceptance or rejection of data. The DQO process generates a logical set of decisions that 
determines whether collection of samples is necessary; types of samples to collect, including 
quality control samples; design of the sample collection effort including location and number 
of samples; analyticai requirements including precision, accuracy, comparability, 
completeness, and sensitivity of the method; and overall confidence level that the data will 
fulfill requirements. 

Decisions should fill existing data gaps and depend on intended data use. All steps of the 
process should be completed in sequence, and be appropriately documented. 

Analytical support levels (ASLs) must be specified for each analysis. See SCQ Section 2 for 
a description of FEMP ASLs and example uses. All DQOs will be approved and 
documented in a separate document controlled by the FEMP 

The logic flow process presents the rationale for deciding what data are necessary, the 
quality and type of data required, the data’s technical defensibility and the understanding and 
minimization of risk throughout the remediation process. 

The logic flow will help to identify areas of concern, the selection of equipment, quality 
assurance requirements, and analytical support levels. The logic statement is a DQO 
supporting document that is kept on file. This logic flow process has seven steps. 

1. Statement of the problem 

2. Identification of a decision that addresses the problem 

3. Identification of inputs that affect the decision 

4. Specification of the domain of the decision 

5. Development of logic statement 

6. Establishment of constraints on uncertainty 

000442 
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7. Optimization of design for obtaining data , 

These steps as defined by Neptune (1991) are presented in paragraphs C.2.1 through C.2.7. 

C.2.1 Statement of the Problem (Step 1) 

This paragraph describes problem definition and any resource, time, or other practical limits 
on data collection. The purpose of step 1 is to evaluate existing knowledge about the 
problem and identify available resources. By carefully defining the problem early in the 
planning process, the planning team can ultimately save time and money. In addition, 
refinements to the way in which the problem is stated are often made when the planning team 
better understands the implications of the original problem definition. Items to be addressed 
include, but are not limited to the following. 

0 Identification of the planning team, including senior program staff, technical experts, 
senior managers (decision makers) whose planning input will be needed during the 
process to ensure implementation of the study findings and a statistician (or someone 
with statistical expertise) 

Specification of resource or time limits for this study, including the anticipated budget 
and available personnel (Identify obvious practical considerations, such as time of 
year when data collection is not possible; these practical considerations will be 
expanded upon later in the process) 

Statement of the problem, including the following elements 

0 Description of the problem as it is currently understood 

0 Consideration of the importance of social and political concerns to the problem 

0 Organization and. review of existing information including preliminary studies 
and indication of the source and reliability .of information 

0 Literature searches and exploration of on-going studies to ensure that the 
problem was not previously resolved 

If it is a complex problem, organize understanding of it by identifying 
components of the problem, each of which could potentially be addressed by a 
separate study (try to prioritize these components for further planning) 

m r-. T 

L L  - J:; 
0 Determination of whether new data are critical to resolving this problem 
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C.2.2 Identification of a Decision That Addresses the Problem (Step 2) 

Step 2 is identification of a primary decision that will address the concern, a list of alternate 
actions that address the problem, and the actions that will result. If the planning team 
believes actions may be taken based on the study data, but doesn't know what specific 
actions, then it will save time and resources to try to elicit possible actions from the decision 
maker so that the team understands the intended use of the data. The decision should be 
stated as narrowly and specifically as possible. General statements of goals or objectives are 
not adequate. 

Items to be addressed include, but are not limited to, the following as appropriate. 

1. State the decision so that the role of data is clear in deciding action to be taken. 

a. 'Describe initial ideas on approaches to resolving the problem. 

- b. State the range of actions that may be taken based on the outcome of the 
study. Consider agency policies that may influence these actions (e.g., agency' 
emphasis on pollution prevention instead of source containment or treatment). 

c. Specify criteria for taking these actions as "if. . ., then . . ." scenarios when 
possible. Specify how unknown criteria will be established. 

d. State the decision as a choice among alternative courses of action that will 
resolve one or more components of the problem. 

2. If several separate decisions must be made to address a component of the problem, 
begin by mapping out a decision or logic tree. This exercise should reveal the 
relationship among decisions. Try to find the relative importance of each decision to 
the complete problem. Decide which decisions require new environmental data and 
the importance of those data to the decision. Use the DQO process for each decision 
that requires new data starting with the most important decision. In certain cases, go 
back and reflect further on the problem. 

The decision maker (data user) should be involved in step 2 and is encouraged to provide 
general guidance for taking action. 

C.2.3 Identification of Inputs That Affect the Decision (Step 3) 

This paragraph discusses identification of environmental variables or characteristics to be 
measured; criteria for taking action; and other information needed to make the decision. 
During step 3 the planning team should identify all variables or environmental characteristics 
that may be relevant to the decision and then focus on those that must be measured to have 
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information needed for the decision. Items to address shall include, but are not limited to, 
the following as appropriate. 

Development of a list of variables (or environmental characteristics) that may affect 
the decision and separation of those that must be measured to make the decision 
(which action to take) (Identify those variables that together will provide sufficient 
information to make the decision) 

0 Specification of criteria for taking action (Identify information from other studies and 
regulations needed to establish the criteria for taking action) 

Confirmation that each variable (environmental characteristic) can be measured. If it 
cannot, decide if it is reasonable to make assumptions about the variable to draw 
conclusions without data. If the necessary assumptions cannot be defended, conduct 
a pilot study or select an alternative approach that involves different variables that are 
measurable. If no practical approach can be developed, consider shifting the effort to 
develop the research tools needed to address the problem. Consider not conducting 
the study at this time. 

C.2.4 Specification of the Domain of the Decision (Step 4) 

This paragraph concerns development of a statement addressing the domain of the decision. 
The process includes a detailed description of the boundaries of the decision including area 
and time period. The purpose of step 4 is to define the population for which the decision 
will be made (people, objects, portions of media) so that it is clear what belongs in this 
population and what the boundaries on this population are (area or volume and time period). 

When the population consists of people and objects, it is important to define space and time 
boundaries and other characteristics to indicate what belongs in and out of the population. 
Alternatively, the population may consist of a continuous medium (air, water, soil). In this 
case, the portion of the medium that belongs in the  population can usually be defined just by 
spatial and temporal boundaries, although other characteristics may help to define it further. 

Sampling from this population may be necessary to make inferences about the population as a 
whole. Sometimes it is not possible to sample from the entire population. In this case, 
either make inferences only to that portion of the population that can be measured, or make 
assumptions that allow inference to the entire population. Statistical analysis will be 
implemented based upon available data on the population. 

Items to address include, but are not limited to, the following as appropriate. 

1. Specify the population for which the decision will be made so that it is clear what 
belongs in this population. 

000445 
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2. Define the spatial and temporal boundaries of this population. 

3. Define additional characteristics needed to decide what belongs in the population. 

4. If applicable, specify the smallest sub-population for which the decision will be made. 
The cost of the study usually increases for each sub-population group because more 
samples are required to estimate the variables within each group. 

5 .  Make sure that practical considerations (step 1) are consistent with these boundaries. 

C.2.S Development of Logic Statement (Step 5) 

This paragraph describes steps in developing a statement to define how environmental data 
will be summarized and used to make the decision. After the data for a study are collected, 
they are summarized to form a result for the study, which is compared to the criteria for 
taking action to make the decision. The purpose of step 5 is to integrate output from 
previous steps into a single statement specifying how environmental data will be summarized 
and used to make the decision, including quantitative criteria for determining what action to 
take. 

It is important that staff with statistical expertise are involved in this step to insure statement 
of the decision rule in a way leads to an efficient sample collection design. 

Items to be addressed include, but are not limited to, the following as appropriate. 

1. Describe the intended study result (the way in which the data will be summarized) 
and how the result will be calculated (e.g., mean, range, maximum). 

2. Develop a decision rule as an "if. . .,then. . . I 1  statement that incorporates the study 
result, criteria for taking action, and actions that will be taken under various possible 
scenarios. 

Example; If in the monthly sample, X analyte exceeds Y ppm for two sampling 
periods, increase sample frequency to analyze for 2 on a weekly basis. 

In this example, the study result is the X analyte over two sampling periods, the 
criterion for taking action is maximum allowable of X analyte of Y ppm, and the 
actions are to increase sample frequency to weekly and to add 2 analyte. 

3. Confirm that all data collected 8 f e  necessary. If they ate not, define a more 
narrowly-focused set of input variables. 

4. Consider uses of the data by other . For example, if the primary 
reason for collecting the data is to determine nature and extent of potential 

00044% 
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APPENDIX D 

DATA VALIDATION PLAN 

D.l INTRODUCTION 

Data generated for FEMP activities with Data Quality 
Objectives @QOS) defined in Appe ribed in Section 3. 
Implementation of procedures in this Data Validation Plan (DVP) is one step in providing quality 
data on which to base definitive decisions at a known level of confidence. 

and in 

Data validation procedures generally fall into two categories depending upon whether the data 
in question are field- or laboratory-generated. Field data validation consists of verifying PSP 
compliance and appropriate documentation of field activities. The laboratory data validation 
process includes assessment of data package completeness and DQO compliance to ensure that 
data generated are at the specified Analytical Support Level (ASL) (Section 2). 

D. l . l  Purpose 

Prescribed data validation procedures, implemented in a timely, independent, systematic process, 
will ensure that FEMP data are in compliance with specified criteria and adequate for the 
intended use. 

D.1.2 Scope 

This DVP establishes the following requirements for validating FEMP data. 

Technical Approach (subsection D.2) 

0 

0 Checklists (paragraph D.2.2) 

Data Validation Gubnce (paragraph D.2.1) 

0 

a 

Analytical Support Levels (paragraph D.2.3) 

Data Qualifier Codes (paragraph D.2.4) 

0 Sequence of Data Validation Activities (paragraph D.2.5) 

(paragraph D.2.6) 
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Data Validation Documentation (paragraph D.2.7) 

Organizational Responsibilities and Functions (subsection D.3) 

0 FEMP 

Surveillance and Audit (paragraph D.2.8) 

. . . . . . . Manager (paragraph D.3.1) 

Designated FEMP Quality Assurance Organhion Representative 
(paragraph D.3.2) 

Data Validation and Reports (subsection D.4) 

Field Data Validation Personnel (paragraph D.3.3) 

Laboratory Data Validation Personnel (paragraph D.3.4) 

Overview of Data Validation (paragraph D.4.1) 

Field Data Validation Guidance (subsection D.5) 

Data Validation Report Requirements (paragraph D.4.2) 

Review of Data Validation S u m q  Reports (paragraph D.4.3) 

0 

General Instructions (paragraph D.5.1) 

General Instructions (paragraph D.5.3) 

Guidance for Field Data Validation (paragraph D.5.2) 

Volatile and Semi-volatile Data Vaidation -.&& for A S L ~  c and D . . .:.... :...:.: ... :.: .......: ..... :.: ... j 

(subsection D.6) 

Holding Times (paragraph D.6.1) 

Calibration (paragraph D.6.3) 

Blanks (paragraph D.6.4) 

Gas Chromatography/Mass Spectroscopy (GUMS) Tuning (paragraph D.6.2) 

Percent Surrogate Recovery (paragraph D.6.5) 
\ OOQ451 
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0 

Field Duplicates (paragraph D.6.7) 

Matrix Spike/Matrix Spike Duplicates (paragraph D.6.6) 

Internal Standards Performance (paragraph D.6.8) 

System Performance (paragraph D.6.12) 

Target Compound Identification (paragraph D.6.9) 

Compound Quantitation and Reported Detection Limits (paragraph D.6.10) 

Tentatively Identified Compd.unds (paragraph D.6.11) 
,. . 

I’ 

Overall Assessment of Data for a Case (paragraph D.6.13) 

Pesticides Data Validation Guidance for ASLs C and D (subsection D.7) 

Holding Times (paragraph D.7.1) 

0 

Instrument Performance (paragraph D.7.2) 

Calibration (paragraph D.7.3) . 

Blanks (paragraph D.7.4) 

Field Duplicates (paragraph D.7.7) 

Percent Surrogate Recovery (paragraph D.7.5) 

Matrix Spike/Matrix Spike Duplicates (paragraph D.7.6) 

Compound Identification (paragraph D.7.8) 

Compound Quantitation and Reported Detection Limits (paragraph D.7.9) 

Overall Assessment of Data for a Case (paragraph D.7.10) 

Inorganic Data Validation Procedures for ASLs C and D (subsection D.8) 0 

Holding times (paragraph D.8.1) . 

Calibration (initial and continuing) (paragraph D.8.2) 



. 
0 

0 

0 

a 

a 

0 

0 

0 

0 

0 
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Blanks (paragraph D.8.3) 

Inductively Coupled Plasma (ICP) interference check sample 
(paragraph D.8.4) 

Laboratory control sample (paragraph D.8.5) 

Duplicate sample analyses (paragraph D.8.6) 

Matrix spike sample analyses (paragraph D.8.7) 

Furnace Atomic Absorption (paragraph D.8.9) 

ICP serial dilution (paragraph D.8.’ 

Sample result verification (paragraph D.8. 

Field duplicates (paragraph D.8. 

Overall assessment of data for a case (ASL D data only) (paragraph D.8. ..... 

Data Validation Gukhnce for Gas Chromatography of Organic Compounds for ASLs B, 
C, and D (subsection D.9) 

Validation Guidelines for Gas Chromatography Data (paragraph D.9.1) 

Holding Times (paragraph D.9.2) 

Calibration (paragraph D.9.3) 

Blanks (paragraph D.9.4) 

0 Surrogates (paragraph D.9.5) 

Compound Identification (paragraph D.9.7) 

. 

Matrix Spike/Matrix Spike Duplicate (paragraph D.9.6) 

Laboratory Control Samples (paragraph D.9.8) 

Compound Quantitation and Reported Detection Limits (paragraph D.9.9) 

Overall Assessment of Data for a Case (paragraph D.9.10) 
008453 
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0 Drinking Water Data Validation Guidance for ASL B (subsection D.10) 

0 

0 

0 

0 

0 

0 

0 

8 

.. 

0 

Internal Standard (paragraph D. 10.1) 

Surrogate Analyte (paragraph D. 10.2) 

Laboratory Duplicates (paragraph D. 10.3) 

Field Duplicates (paragraph D. 10.4) 

Laboratory Reagent Blanks (paragraph D. 10.5) 

Field Reagent Blanks (paragraph D.10.6) 

Laboratory Performance Check Solution (paragraph D. 10.7) 

Matrix SpikdMatrix Spike Duplicates (paragraph D. 10.8) 

Calibration Standards (paragraph D. 10.9) 

Compound Quantitation and Reported Detection Limits (paragraph D. 10.10) 

Overall Assessment of Data for a Case (paragraph D. 10.11) 

Data Validation Guidance for Radiological Analyses (subsection D. 11) 

0 Completeness Checks (paragraph D. 1 1.1) 

0 

0 Blanks (paragraph D. 11.3) 

0 

0 

0 

Calibration (paragraph D. 1 1.2) 

Detection Limits and Sample Results (paragraph D. 11.4) 

Radiometric and Gravimetric Yields (paragraph D. 11.5) 

Duplicate Samples and Analyses (paragraph D. 1 1.6) 

8 

0 

0 

Laboratory Control Samples (paragraph D. 11.7) 

Holding Times (paragraph D. 1 1.8) 

Alpha-Emitting Ra Isotopes Using Scintillation Counting @arag!@&%$fl9) 
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0 Analysis of Ra-226 Using Scintillation (Lucas) Cell Counting (paragraph D. 11.10) 

Supplemental Requirements for Fluorometric Analysis of Uranium (paragraph 
D. 11.11) 

0 Other Quality Control (paragraph D. 11.12) 

0 Data Validation (subsection D. 12) 

0 Holding Times (paragraph D. 12.1) 

a Calibration (paragraph D. 12.2) 

0 Blanks (paragraph D. 12.3) 

0 

0 

0 

Laboratory Control Samples (paragraph D. 12.4) 

Duplicate Sample Analyses (paragraph D. 12.5) 

Matrix Spike Sample Analysis @aragraph D.12.6) 

0 evi 

0 

0 

0 

Sample Result Verification (paragraph D. 12.8) 

Field Duplicates (paragraph D. 12.9) 

Overall Assessment of Data for a Case @amgraph D.12.10) 

D.2 TECHNICAL APPROACH 

The following technical approach shall be applied to ensure that data validation activities are 
cost-effective and technically sound. 

D*2.1 Data .GGdance 
. , . :.. ..... .........\....,. :<.:.:.:.:.:.:.:. . . . . . . . . . . . . . . . 

G u h @  .... . ...................... . ........... .. herein meets technical, regulatory, and Quality Assu'rance (QA) requirements and 
guidance of the documents listed in D.12. 

000455 
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D.2.2 Checklists 

Checklists are provided for reviewing data. 
automated. When possible, data validation shall be conducted eiectronically . 

Checklists may either be on hard copy or 

I *- 

Data validation checklists were bevr;loged based on the following documents. 

0 F E W  DQOs (Appendix C) 

Laboratory Data Validanon Functional Guidelines for Evaluating Organic and Inorganic 
Analysis, U.S. Environmental Protection Agency, 1988a and 1988b 

0 Radiochemical and other QA acceptance criteria for other methods 

Data review checklists contain questions and specific guidance on information to be provided for 
each major measurement parameter. Completion of the checklist will reveal missing data, 
anomalous data or lack of criteria compliance that may threaten data integrity. 

D.2.2.2 Field Checklist Develomnent. Validity of the sample collection process is as 
important as sample analysis. The field data package shall be available for validation and shall 
include, but not be limited to, the following as applicable. 

Soil boring logs or drillers logs 

0 Water sampling logs 

Soil/sediment sampling logs 

Custody records 

0 Field instrument calibration records . 

0 Shipping records 

0 Field logs or daily log forms 

0 Health and safety logs 00045G 

1 0 Data sheets for temperature correction adjustments (e.g., pH and conduction with 
measurements) 
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These items are portions of the daily log specified in Sections 5 and 6 (field activities and 
sampling procedures). \ 

D.2.2.3 Laboratom Checklist DeveloDment. Checklists for validating chemical analyses 
shall be directly traceable to appropriate requirements and industry standards [e.g., American 
National Standards Institute (ANSI), American Society for Testing and Materials (ASTM), 
American Society of.Mechanical Engineers (ASME), EPA]. Laboratory data validation criteria 
are determined by analytical methods and AS 

g criteria. 

0 Organic Materials 

0 Holding times 

0 Gas chromatograph/spectrometer tuning 

0 Calibration 

0 Blanks 

0 Percent Surrogate recovery 

0 

0 Internal standards 

0 Mass spectralchromatograms 

Matrix SpikejMatrix Spike Duplicates (MS/MSD) 

0 Inorganic Materials 

0 Holding times 

0 Calibration 

0 Blanks 

0 Serial dilution analysis 
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e Contract-Required Detection Limit (CRDL) standards for 

e ICP interference check sample 

e Verification of instrument parameters (e.g., detection limits, linear ranges) 

0 Radiochemical 

e Holding times 

e Calibration verifications 

e Blanks 

e Replicates 

a Relative 

e Spikes 

a Percent bias exceeding control limits 

e 

D.2.3 Analytical Support Levels 

A graded approach shall be applied to determine extent of the validation effort required and 
useability of data generated based on the following. Reporting and deliverable requirements are 
determined by the ASL specified for the analysis. 

0 Intended use of data (level of confidence) 

0 ASL of the sample 

0 Usability of qualified data 
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D.2.4 Data Qualifier Codes 

Codes shall be assigned to data during the validation process to identify the confidence level of 
identification and quantitation. Qualifiers are taken from the following fundamental guides for 
organic and inorganic analysis validation. 

Lobomtory Lkta Validation Functional Guidelines for Evaluating Organic Analysis, 
U.S. Environmental Protection Agency, February 1, 1988a 

a Labomtory Data ValLhtion Functional Guidelines for Evaluating Inorganic Analysis, 
U.S. Environmental Protection Agency, July 1, 1988b 

NOTE 

J The analyte was analyzed for and positively identified, but the associated numerical value 
may not be consistent with amount present in the environmental sample. The data are 
considered quantitatively estimated. . . . . . .  

R Data are unusable for any purpose. Analyte was analyzed for, but the presence or 
absence of the analyte was not verified. Resampling and re-analysis are necessary to 
confirm or deny presence of the analyte. 

U Analyte was analyzed for and was not present above the level of the associated value. 
Associated numerical value indicates the approximate concentration necessary to detect 
the analyte in the sample. 

UJ . This is a combination of the "U" and "J" qualifiers. Analyte was analyzed for and was 
iated value. 
The associa 

precisely represent the concentration necessary to detect the analyte in the shple .  If a 
decision requires quantitation of the analyte close to-the associated numerical level, re- 
analysis or alternative analytical methods should be considered. 000453 



APPENDIX D 
Revision 0.2 
4 May 1994 

FERNALD ENVKRONlrlEENTAL MANAGEMENT PROJECT 
TQUALITY ASSURANCE PROJECT PLAN 

N 

B Reported value was obtained from a reading that was less than the Required Detection 
Limit (RDL) but greater than or equal to the Instrument Detection Limit (IDL). 

* 



APPENDIX D 
FERNALD ENVIRONTifENTAL MANAGEMENT PROJECT Revision 0.2 

QUALITY ASSURANCE PROJECT PLAN 4 May 1994 
Page 12 of  109 

E 

M 

N 

S 

W 

* 

+ 

Spiked sample recovery was not within control limits. 

Reported value was determined by the Method of Standard Additions (MSA) 

Postdigestion spike for furnace AA analysis is out of control limits (85 to 115 percent), 
while sample absorbance is less than 50 percent of spike absorbance. 

Duplicate analysis was not within control limits. 

Correlation coefficient for the MSA was less than 0.995. 

No combination of "S", "W", or "+" shall appear in the same field for an anaiyte. Use of the; 
qualifiers is mutually exclusive. 

D.2.5 Sequence of Data Validation Activities 

Validation activities for field sample collection and laboratory analysis data shall be 
accomplished in the following sequence. Subsection D.5 provides complete field data validation 
guidance. Subsections D.6 through D. 12 provide complete laboratory analysis data validation 
guidance. 

D.2.5.1 
analytical methods for ASL A, shall be performed in the following sequence. 

Field Data Validation. Validation of field activities, including results of field 

1. Prior to beginning data validation, ensure that the custody record and daily log (defined 
in Sections 5 and 7)  are available as specified in paragraph D.5.2. Sample numbers on 
the custody record should be compared to the two part sample label to make sure the 
numbers are identical. 

2. Review completed sampling data in the field log and associated documentation to ensure 
that forms specified in PSP and the SCQ have been completed and that required 
instrument calibration documentation exists. 

3. 

4. Report data validation results to the project manager by hard copy or electronic data 
transfer. Provide a hard copy summary that lists sample numbers, flag 
discrepant/deficient data samples, and include copies of the data validation RIR without 
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5 .  Retain copies of completed review checklists in Data Validation Team (DVT) files. 
Place original field data forms and records in FEMP files. 

D.2.5.2 Laboratom Analvsis Validation. Laboratory analysis data validation activities shall 
be performed in the following sequence. 

1. Obtain original, completed laboratory certificate-of-analysis data packages from the 
project manager. 

2. Review data sets using laboratory analysis review instructions, procedures, and. 
checklists. 

3. Check that sample numbers on custody record match those reported on the laboratory 
data package. 

4. results do not meet review requirements, 

5 .  Report laboratory data review results to the FEMP project manager. List sample 
numbers, flag discrepant, deficient, or questionable samples and include copies of data 
validation RlRs without review checklists. 

6. Retain copies of Completed review checklists in DVT files. Replace original laboratory 
documentation in FEMP files. 

0 PSP 

Sample collection/tracking procedures 

Holding times 

Field and analytical instrument calibration requirements 

0 Quality control procedures 

0 Compliance with method procedures or requirements (Appendix G) 
oad4sz 

0 Laboratory contamination evaluation 
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The process to be followed for submissi 
group procedures. 

to be specifled in 

.. .. 
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.................... 

. . . . . . . . . . . . .  

NOTE 

D.2.7 Data Validation Documentation 

Documentation of the data validation process shall become part of FEMP files and shall include 
the following. 

original project documentation, validation documentation, and reports summarizing or 
evaluating validation effort 

0 DVT reports to the project manager that document progress of validation 

0 surveillance reports 

D.2.8 Surveillance and Audit 

The data validation process shall be subject to periodic surveillance and audit by the designated 
FEMP QA organization as specified in Section 12 to monitor and document DVT compliance 
with the DVP and to assess DVT effectiveness. 

D.3 ORGANIZATIONAL RESPONSIBILITIES AND FUNCTIONS 

organizational responsibility. 

0063464 

D.3 ORGANIZATIONAL RESPONSIBILITIES AND FUNCTIONS 

organizational responsibility. 

0063464 

. .  
. .  

..... , ......... . . .  . . .  
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NOTE 

D.3.1 FEMP Manager 

D.3.2 Designated FEMP Quality Assurance Organization Representative 

The designated FEMP QA organization representative is responsible for the following. 

D.3.3 Field Data Validation Personnel 

The following activities shall be done in accordance with supervisory gu$hnee and the DVP. 

complete review checklists 
- .  

prepare when n e c e s ~ ~ ( j - & ~  
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D.3.4 Laboratory Data Validation Personnel . . 

Personnel shall be responsible for performing the following activities in accordance with 
supervisory g@hp and the DVP. 

0 . review, verify, and certify laboratory analyses as specified 

complete review checklists 

0 prepare 

0 prepare sum reports of data validation results 

D.4 DATA VALIDATION AND REPORTS 

Data validation begins with a review of data by a data validator who is independent of the data 
acquisition process or the analytical laboratory. The review confirms that data processing was 
performed as specified. Data review continues with verification that reported analytical results 
correspond to data acquired and processed. 

D.4.1 Overview of Data Validation 

The 'following describes the basic approach to be used for validating data. Specific procedural 
steps are prescribed in paragraphs D.4.2 and D.4.3. 

1. The data package shall include, as applicable, raw data; data sheets; strip charts; dates 
of sample receipt, preparation, and analysis; lab bench sheets; computer input/ output; 
calculations; and sources for input parameters such as Response Factor (RF). 

2, Data package items shall be identified so that the sample number can be correctly 
associated with all parts of the reported data package. 

The independent validator shall review the data package for the following. 3. 

0 appropriateness of equations 

8 correctness of numerical output, including correct united and consistent rounding 
of numerical values 

numerid correctness of calculations (by repeating computations) 

correct -interpretation of strip charts 

00046G 
a 

0 
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e appropriate detection limits 
. . . . . . . . . . . . . . . . . . . . 

NOTE 

D.4.2 Data Validation Report Requirements 

Data validation reports shall be prepared to cornpi-y with the following requirements. 

Data shall be presented in a tabular format whenever possible. 

0 Each table shall be identified with project number and name and date of report issue. 

Tables shall include the following. 

sample identification (ID) number used by'laboratory and sample identification 
provided to laboratory if different than laboratory ID 

analyte parameters, reported values, and units of measurement reported with 
consistent significant figures for samples 

detection limit of analytical procedure if reported value is less than quantitation 
limit 

e results of QC sample analyses including calibration standards 

e achieved accuracy, precision, and completeness of data when appropriate 

, 
.*  e footnotes to specific data if required to explain reported values 0 0 0 4 6 ~  

e data qualifiers 
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~~~i~~ of Data validation Surmnacv Reports 
............................................. 

. . . . . . . . . . . . . . . . . . . .  

D.5 FIELD DATA VALIDATION GUIDANCF, 

Field data validation guidance for ASL A is based on the Remedial Investigation/ Feasibility 
Study (RVFS) DVP (an addendum to the IWFS Quality Assurance Project Plan, U.S: 
Department of Energy, 1988a). The purpose of field data validation is to ensure that sample 
collection and documentation was in accordance with PSPs and the SCQ. 

Field measurements and observations generated at the FEMP consist primarily of radiological 
screening data; field temperature, pH, and specific conductance data; and data associated with 
soil boring advancement, monitoring well installation and development, geophysical logging, and 
soil classification. These data shall be validated by a review of project documentation to ensure 
that forms specified in PSPs are complete and comply with SCQ requirements and that 
documentation exists for required instrument calibration. 

Compliance with the following procedure is sufficient for the DVT to certify that proper 
procedures were followed during field investigation as specified in Section 10 and that data 
reports and forms have been validated. 

D.5.1 General Instructions 

The following general guidelines shall be applied throughout the data validation process. 

ev 
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0 .  ., .... 

D.5.2.1 Field Instrument Calibration Logs. 

1. Check that field measuring instruments [ , pH meters, 
conductivity meters, Flame-Ionization Detectors (FID), and Photo-Ionization Detectors 
(PID)] were calibrated in accordance with manufacturer specifications and SCQ and PSP 
requirements. 

2. Review calibration logs to verify that instruments were properly calibrated prior to use, 
and indicate this on checklist. 

D.6 VOLATILE AND SEMI-VOLATILE ORGANIC DATA VALIDATION GUIDANCE 
FOR ASIA C AND D 

Volatile and semi-volatile organic data validation 
Guidelines for Evaluating Organics Analyses (June 1 
for validation of data that must be in compliance with ASLs C and D. 

is based on EPA Functional 
s subsection de 

D.6.1 Holding Times 

Ascertain that sample holding time from sample collection to analysis or sample preparation, as 
applicable, was not exceeded. 

D.6.1.1 Criteria. The following technical requirements for sample holding times have been 
established for water and soil matrices. 

0 Purgeables (Volatiles) - Samples shall be analyzed within the holding times specified in 
Table 6-1 (Appendix A). 

in Table 6-1 (Appendix A). 
Extractables - Samples shall be extracted and analyzed within the holding times specified 

Q00469 
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1. Establish actual holding times by comparing sample collection dates on the Site-wide 
Analysis Request/Custody Record (SAWCR (Form 7-1, Appendix B) with dates of 
analysis and/or extraction. 

2. If holding times were exceeded, flag positive results as estimated (J) and sample 
quantitation limits as estimated (UJ). Document that holding times were exceeded. 
Reviewer may determine that non-detect data are unusable (R). 

h have 

3. If holding times are exceeded, either on the first analysis or upon re-analysis, use 
professional judgement to determine reliability of data and effects of additional storage 
on sample results. 

D.6.2 Gas Chromatography/Mass Spectroscopy Tuning 

Tuning and performance criteria for Gas ChromatographylMass Spectroscopy (GUMS) are 
established to ensure mass resolution, identification, and, to some degree, sensitivity. The 
criteria are from the EPA Contract Laboratory Program (CLP) Statement of Work (U.S. 
Environmental Protection Agency, and are subject to review 
and change. The most recent set of tones if the listed criteria 
are superseded. Appendix G method modifications shall be submitted to DOE if this occurs. 

D.6.2.1 Criteria. Criteria are not sample-specific; conformance is determined using standard 
materials; therefore, criteria shall be met in all circumstances. 

DecaFluoroTriPhenyIPhosphine (DFI'PP) for Semivolatile Organic Compounds 

51 
68 
69 
70 
127 
197 
198 
199 
275 
365 
441 
442 
443 

Ion Abundance Criteria 
ASL Level B 

30.0 - 60.0% of m/z 198 
less than 2.0% of mlz 69 
present (record 46 relative abundance) 
less than 2.0% of mlz 69 

less than 1.0% of m/z 198 
base peak, 100% relative abundance 

40.0 - 60.0% of m l ~  198 

5.0 - 9.0% of mlz 198 
10.0 - 30.0% of m/z 198 
greater than 1.0% of m/z 198 000476 
present, but less than m/z 443 
> 40.0 of m/z 198 
17.0 - 23.0% of m/z 442 

ASL Levels C and D 

Same 
Same 
Present 
25.0 - 60.0% of m/z 198 
Same 
same 
Same 
Same 
greater than 1.0% of m h  198 
Same 
40.0 - 110.05% of m/z 198 
15.0 - 24.0% of mlz 442 
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0 BromoFluoroBenzene (BFB) for Volatile Organic Compounds 

mlz Ion Abundance Criterh 

50 
75 
95 
96 
173 
174 
175 
176 
In 

15.0 - 40.046 of m/z 95 

base peak, 100% relative abundance 
5.0 - 9.0% of m/z 95 
ICM than 2.0% of d z  174 
> 50.0of d z 9 S  
5.0 - 9.0% of mlz 174 
95.0 - 101.0% of m/z 174 

30.0 - 60.0% of m/z 95 

5.0 - 9.0% of d t  176 

8.0 - 40.0% of m/z 95 

Same 
Same 
Same 
50.0 - 120.0% of m/z 95 
4.0 - 9.0% of m/z 174 
93.0 - 101.0% of m/z 174 
Same 

30.0 - 66.0% of m/z 95 

D.6.2.2 Gu idaace for ASL D. The following gukkmce applies to ASL D data. 

1. Verify from raw data that mass calibration is correct. 

2. Compare data presented for each tuning to each mass listing submitted. 

3. Ensure the following. 

a. Forms are available for each 12-hour period that samples are analyzed as 
specified in the Laboratory Services Contract (LSC) 

b. Laboratory made no transcription errors 

c. Appropriate number of significant figures h a s  been reported (number of 
significant figures given for each ion in ion abundance criteria column). 

d. Laboratory made no calculation errors (e.g., percent mass of m/z 443 relative to 
mass of m/z 442 was calculated using the following equation) 

percent abundance = relative abundance of m/z 443 x 100% 
relative abundance of m/z 442 

4. If possible, verify that spectra were generated using appropriate background subtraction 
techniques. DFTPP and BFB spectra are obtained from chromatographic peaks that 
should be free from co-elution problems, so background subtraction should be 
straightforward and designed only to eliminate column bleed or instrument background 
ions. Background subtraction actions resulting in spectral distortions for the sole purpose 
of meeting contract specifications are contrary to QA objectives and are unacceptable. 

If mass calibration is in error, classify associated data as unusable (R). 5 .  
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The following guf&n% ................... applies to A S b  C and D 
..................... ................... 

D.6.2.3 
data and shall be performed if tuning acceptance criteria in paragraph D.6.2.2 are not met. 

_Guidance for ASLs C and D. 
. . . . . . .  

1 

2. If ion abundance criteria are not met and the data in question are needed on a priority 
basis, use the following guidelines and apply professional judgement to determine extent 
of data that may be used. 

a. DFlTP - The most critical factors in DFTPP criteria are non-instrument-specific 
requirements that are not unduly affected by location of the spectrum on the 
chromatographic profile. The m/z 198/199 and 4421443 ratios are based on 
natural abundance of carbon 12 and carbon 13 and are critical. They shall always 
be met. 

Similarly, m/z 68, 70, 197, and 441 relative abundance ratios indicate condition 
of the instrument and suitability of resolution adjustment and are very important. 
These ratios relate to adjacent ions and are relatively insensitive to differences in 
instrument design and position of the spectrum on the chromatographic profile. 

For ions at m/z 51, 127, and 275, actual relative abundance is not as critical. 
For instance, if m/z 275 has 40 percent relative abundance (criteria 10 to 30 
percent) and other criteria are met, the deficiency is minor. 
The relative abundance of m/z 365 is an indicator of suitable instrument zero 
adjustment. If m/z 365 relative abundance is zero, minimum detection limits may 
be affected. However, if m/z 365 is present but is less than the 1.0 percent 
minimum abundance criteria, the deficiency is not as serious. 

' 

b. BFB - The most important factors to consider are the empirical results that are 
relatively insensitive to location on the chromatographic profile and the type of 
instrumentation. Therefore, the critical ion abundance criteria for BFB are the 
m/z 95/96, 1741175, 1761177, and 1741176 ratios. Relative abundance of m/z 50 
and 75 are of lesser importance. 

3. In line with guideline 2, an expansion of minus ten percent of the low limit and plus ten 
percent of the high limit for selected ions may be appropriate. For example, in DFTPP, 
the m/z 51 ion abundance criteria might be expanded from 30 to 80 percent of m/z 198 
to 27 to 88 percent of d z  198. Complete expanded criteria for DFI'PP and BFB 
follows. 

c 
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DFI'PP Expanded Criteria 

- m/Z Ion Abundance Criteria 

51 
68 
70 
127 
197 
198 
199 
275 
365 
441 
442 
443 

22.0 - 75.0 % of m/z 198 
less than 2.0 % of m/z 69 
less than 2.0 % of m/z 69 
30.0 - 75.0 % of m/z 198 
less than 1.0 % of m/z 198 
base peak, 100 % relative abundance 
5.0 - 9.0 % of rn/z 198 
> 7.0 - 37.0 % of m/z 198 
greater than 0.75' % of m/z 198 
present, but less than m/z 443 
> 30.0 of m/z 198 
17.0 - 23.0 % of m/z 442 

0 BFB Expanded Criteria 

- m/Z Ion Abundance Criteria 

50 
75 
95 
96 
173 
174 
175 
176 
177 

11.0 - 50.0 % of m/z 95 
22.0 - 75.0 % of m/z 95 
base peak, 100 % relative abundance 
5.0 - 9.0 % of m/z 9-5 
less than 2% of m/z 174 
> 50.0% of m/z 95 
5.0 - 9.0 % of rn/z 174 

5.0 - 9.0 % of m/z 176 
95.0 - 101.0 % of ni/z 174 

If results fall within these expanded criteria, data may be acceptable. If results fall 
outside these expanded criteria, data are unusable (R). 

If the reviewer has reason to believe that tuning. criteria were achieved using techniques that 
distorted the spectra, full documentation on tuning quality control shall be obtained. If 
techniques employed are found to be at variance with accepted practices, the laboratory QA 
program may merit evaluation. 

It is at the reviewer's discretion based on professional judgement to flag data associated with 
times meeting expanded criteria, but not basic criteria. If only one element falls within the 
expanded criteria, qualification may not be needed. On the other hand, if several data elements 
are in the expanded windows, associated data may merit an estimated flag (J). The data 
reviewer is not required to use expanded criteria. The reviewer may still choose to flag data 

-. 

80 04'73 
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associated with a tune as unusable (R) if it is appropriate to do so. A decision to use expanded 
criteria shall be based on intended use of the data. 

D.6.3 Calibration 

Compliance requirements for instrument calibration are established to ensure that the instrument 
is capable of producing acceptable quantitative data. Initial calibration demonstrates that the 
instrument is capable of acceptable performance in the beginning, and continuing calibration 
checks document satisfactory maintenance and adjustment of the instrument on a day-to-day 
basis. 

\ D.6.3.1 Criteriq. Initial calibration criteria for volatile and semi-volatile fractions follow. 

Average Relative Response Factors (AVGRRF) for Target Compound List (TCL) and 
compounds shall be greater than or equal to 0.05 and greater 

than 0.01 for all other compounds. 

Percent Relative Standard Deviations (%RSD) shall be less than or equal to 30 percent. 0 

Continuing calibration criteria for volatile and semi-volatile fractions follow. 

Relative Response Factors (RRF) for TCL and HSL compounds shall be greater than or 
equal to 0.05 and greater than 0.01 for other compounds. 

0 Percent Difference (%D) shall be less than or equal to 25 percent. 

D.6.3.2 (hldancg. Initial calibration guidance are as follows. 

1. Evaluate RkF for compounds and verify the following. 

a. Check and recalculate the RRF and AVGRRF for one or more volatile and semi- 
volatile compounds and verify that recalculated values agree with laboratory 
reported values. 

b. Verify that the compounds have an AVGRRF of at least 0.05 for those 
compounds that are on the TCL and HSL and have AVGRRFs of at least 0.01 for 
all other compounds. The other compounds not on the HSL or TCL are often 
times “poor performers” such as amines or ketones. If these analytes are held to 
the same AVGRRF requirement of 0.05, they would often fail to meet it. This 
would result in qualification of much of the data as estimated or unusable. Since 
it is known that these analytes may present a problem a more realistic acceptance 
criterion has been set for use in data validation. 

2. Evaluate %RSD for compounds and verify the following. 
0004Sa4 
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- 2  
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(7 = . .  . . . . . . . . . . . .  .::.. ...... ............................... ...................... 

Where: 

%RSD = Q *  1 O O / x  

Q = Standard deviation of 5 response factors 

x = Mean of 5 response factors 

xi = individually measured response factor 

a. Check and recalculate %RSD for one or more compounds and verify that 
recalculated value agrees with laboratory reported value. 

b. Verify that compounds (volatile and semi-volatile) have a %RSD of less than or 
equal to 30 percent. 

3. If errors are detected in calculations of either RRF or %RSD, perform a more 
comprehensive recalculation. 

4. If a compound has an AVGRRF of less than 0.05 for TCL or HSL compounds or less 
than 0.01 for all other compounds, proceed as follows. 

a. Flag positive results for that compound as estimated (J). 

b. Flag nondetects for that compound as unusable (R). 

5 .  If any compound has a %RSD greater than 30 percent, proceed as follows. 

a. 

b. Qualify nondetects 

Flag positive results for that compound as estimated (J). 
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as unusable @I. 
2. If a compound has an RRF of less than 0.05 for TCL or HSL compounds or less than 

0.01 for all other compounds, proceed as follows. 

a. Flag positive results for that compound as estimated (J). 

b. Flag nondemts for that compound as unusable (R). 

3. If any compound has a %D between initial and continuing calibration greater than‘25 
percent, proceed as follows. 

a. 

b. 

Flag positive results for that compound as estimated (J). 

Qualify non-detects using professional judgement. 

D.6.4 Blanks 

Blank analysis results shall be assessed to determine existence and magnitude of contamination 
problems. 

D.6.4.1 Criteria. Criteria for evaluation apply to blanks associated with samples. If there 
is a problem with a blank, associated sample data shall be evaluated to determine if there is an 
inherent variability in data for the case or if the problem is an isolated occurrence not affecting 
other data. 

Contaminants should not be present in blanks. 

0.6.4.2 Guidanq. 

1. 

2. 

3. 

Review results of associated blanks, FEMP forms, and raw data (e.g., chromatogram, 
reconstructed ion chromatogram, quantitation reports or data system printouts). 

Verify that method blank analysis has been reported per matrix, per concentration level 
for each GUMS system used to analyze Volatile Organic Analysis (VOA) samples and 
for each extraction batch for semi-volatiles. When unsuitable blank results are obtained, 
action depends on circumstances and origin of the blank. The method blank summary 
may be used to assist in identifying samples associated with each method blank. 

Do not report positive sample results unless concentration of compound in sample 
exceeds ten times amount in any blank for common contaminants listed in step 7 or five 
times amount for other compounds. .&J03’7S 
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4. When more than one blank is associated with a given sample, base qualification upon 
comparison with the associated blank having the highest concentration of contaminant. 

NOTE 

Results shall not be corrected by subtracting a blank value. 

5 .  Take no action if compound is found in a blank but not found in the sample. 

6. Qualify compounds other than those listed in step 7 that are detected in the sample and 
also detected in an associated blank when sample concentration is less than five times the 
blank concentration. 

7. Report a positive result, if concentration of compound in the sample exceeds ten times 
amount in a blank for the following common laboratory contaminants. 

0 Methylene chloride / 

0 Acetone- 

0 Toluene 

2-butanone (Methyl-ethyl Ketone) 

Common phthalate esters 

NOTE 

The blank analyses may not involve the same weights, volumes, or dilution 
factors as the associated samples. These factors shall be taken into consideration 
when applying the 5-times and 10-times criteria so that a comparison of the total 
amount of contamination is actually made. 

Additionally, there may be instances where little or no contamination is present 
in the associated blanks, but qualification of the sample was deemed necessary. 
Contamination introduced through dilution water is one example. Although it is 
not always possible to determine, instances of this can be detected when 
contaminants are found in the diluted sample result but are absent in the undiluted 
sample result. However, if the reviewer determines that the contamination is 
from a source other than the sample, data.shal1 be qualified. In this case, the 5- 
times or 10-times rules do not apply and sample value shall be reported as a non- 
detect. 

Following are examples of applying blank qualification guidelines; however, certain 
circumstances may warrant deviation from these guidelines. 

000477 
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Case 1 Sample result is greater than contract Required Quantitation Limit (RQL) but less 
than (5- or 10-times) required amount of the blank result. 

Rule. 
10 Times 5 Times 

7 7 
5 5 
60 30 

Blank Results 
RQL 
Sample Results 
Qualified Sample Result 6OU 30U 

In the example for the 10-times rule, sample results less than 70 (or 10 x 7) are 
qualified as non-detects. 

For the 5-times rule, sample results less than 35 (or 5 x 7) are qualified as non: 
detects. 

Sample result is less than RQL and also less than (5- or 10-times) required 
amount of the blank result. 

Case 2 

Rule 
10 Times 5 Times 

6 6 
5 5 
4J 4J 

Blank Result 

Sample Result 
RQL 

Qualified Sample Result 5u 5u 

Data are not reported as 4U because this indicates a detection limit below the 
RQL. 
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case 3 Sample result is greater than (5- or 10-times) required amount of the blank result. 

Rule 
10 Times 5 Times 

Blank Result 10 10 
RQL 5 5 
Sample Result 120 60 
Qualified Sample Result 120 60 

For both 10-times and 5-times release, sample results exceeded adjusted blank 
results of 100 (or 10 x 10) and 50 (or 5 x 10). 

8. 

9. 

10. 

If gross contamination exists (e.g., saturated peaks by GUMS),  flag affected compoundh 
as unusable (R) in samples affected by interference. 

If inordinate amounts of other compounds are found at low levels in blanks, record it in 
data review comments because it may be indicative of a laboratory problem. 

If Tentatively Identified Compounds (TIC) are found in both the sample and associated 
blanks, record this in data review comments because it may be indicative of a laboratory 
problem. 

D.6.5 Percent Surrogate Recovery 

Laboratory performance on individual samples is ,checked by spiking samples with surrogate 
compounds prior to sample preparation and evaluating the percent recovery. Evaluation of 
results of surrogate spikes is not necessarily straightforward. The sample itself may produce 
effects caused by such factors as interferences and high concentrations of analytes. Because 
effects of the sample matrix are frequently outside laboratory control and may present relatively 
unique problems, review and validation of data based on specific sample results is frequently 
subjective and demands analytical experience and professional judgement. Accordingly, the 
following procedures consist primarily of guidelines and, in some cases, optional approaches are 
suggested. 

D.6.5.1 Sample and blank surrogate recoveries for volatile and 
semi-volatile compounds shall be within limits specified in the applicable method and the LSC. 
When unacceptable surrogate recoveries are followed by successful re-analyses, only the 
successful run must be reported. 

ASL C and D Criteria. 
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1. Check raw data (e.g., chromatogram, quantitation list) to verify recoveries on surrogate 
recovery form. 

2. From surrogate recovery forms, determine if any two surrogates within a base/neutral 
or acid fraction (or one surrogate for the VOA fraction) are out of specification or if any 
one badneutral, acid, or VOA surrogate has a recovery of less than ten percent. 
From surrogate recovery forms, determine if recoveries are out of specification with no 
evidence of repurging, re-injection, or re-extraction. If so, the laboratory has failed to 
perform satisfactorily. 

3. 

4.  Verify that no blanks have surrogates outside criteria parameters. 

5 .  If there are two or more analyses for a particular fraction, determine which are the best 
data to report based on the following considerations. 

0 Surrogate recovery (marginal versus gross deviation) 

0 Holding times 

Comparison of compound values reported in each fraction 

6. For surrogate spike recoveries out of specification, proceed as follows. 

a. If at least two surrogates in either the baseheutral or acid fraction, or one 
surrogate in the volatile fraction, are out of specification but have recoveries 
greater than ten percent, proceed as follows. 

(1) Flag positive results for that fraction as estimated (J). 

(2) Flag negative results for that fraction with the sample quantitation limit as 
estimated (VJ). 

limits. 

b. If a surrogate in a fraction shows less than ten percent recovery, proceed as 
follows . 

(1) Flag positive results for that fraction as estimated (J). 

.. . 

(2) Flag negative results for that fraction as unusable (R). 
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c. Do not qualify data with respect to surrogate recovery unless at least two 
surrogates are out of specification in the base/neutral or acid fraction, one is out 
of specification in the volatile fraction, or unless recovery of a surrogate is less 
than ten percent. If reanalysis was performed results of the original analysis and 
reanalysis should be compared to assess whether the results are due to matrix 
effects or to a problem with the analytical process. 

d. For a blank analysis with surrogates out of specification, give special 
consideration to validity of associated sample data and determine whether 
problems are isolated to the blank alone or if there is a fundamental problem with 
the analytical process. 

NOTE 

For example, if one or more samples in the batch 
show acceptable surrogate recoveries, the blank 
problem may be considered an isolated occurrence. 
However, even if this judgement allows some use of 
the affected data, analytical problems remain, which 
shall be reported to and corrected by the laboratory. 

D.6.6 Matrix SpikeiMatrix Spike Duplicates 

MS/MSD data are generated to determine long-term precision and accuracy of the analytical 
method on various matrices. These data alone cannot be used to evaluate precision and accuracy 
of individual samples.. 

D.6.6.1 Criteria. Spike recoveries and Relative Percent Differences (RPD) between 
MS/MSD recoveries shall be within advisory limits in the applicable method (Appendix G). 

D.6.6.2 w e  for ASLs C and D Data. The following gtMarice is applicable to both 
ASLs C and D data. 

1. Inspect data results for MS/MSD recovery. 

2. Verify transcriptions from raw data for ASL D and verify calculations. 

3. Do not use MS/MSD data alone to qualify an entire case. Use informed professional 
judgement and MS/MSD results in conjunction with other QC criteria to determine the 
need for some qualification of the data. 

4. Try to determine effect of MS/MSD results on associated data with regard to the 
MS/MSD sample and specific analytes for samples associated with the MSIMSD. 

000481 
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5 .  If it can be determined that results of the MSIMSD affect only the spiked sample, limit 
qualification to this sample alone. 

6 .  If it is determined through MS/MSD results that a laboratory is having a systematic 
problem in analysis of one or more analytes, apply qualification to associated samples. 

D.6.7 Field Duplicates 

Field duplicate samples may be taken and analyzed as an indication of overall precision. These 
analyses measure both field and laboratory precision; therefore, results may have more 
variability than laboratory duplicates, which measure only laboratory performance. It is also 
expected that solid matrix duplicate results will have a greater variance than water matrices 
because of difficulty in collecting identical samples. 

D.6.7.1 
comparability. 

D.6.7.2 Gaidancg. 

Criteria. There are no specific review criteria for field duplicate analyses 

1. Identify samples that are field duplicates using FEMP forms specified in LSC or PSP. 

2. Compare results reported for each sample and calculate the RPD. 

3. Provide evaluation of field duplicates with reviewer comments. 

D.6.8 Internal Standards Performance 

D.6.8.1 
G U M S  sensitivity response is stable during every analytical run. 

Criteria. The following Internal Standards (IS) performance criteria ensure that 

0 IS area counts shall not vary by more than a factor of two (- 50 percent to + 100 
percent) from associated calibration standard. 

0 Retention time of the IS shall not vary more than 
calibration standard. 

30 seconds from the associated 

D.6.8.2 Guidancg. 

2. Check raw data (e.g., chromatograms, quantitation lists) and verify recoveries reported 
on FEMP forms specified in the LSC. 

000382 
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3. Verify that retention times and IS areas are acceptable. 

4. If there are two analyses for a particular fraction, determine which data are best to report 
considering the following. 

Magnitude and direction of the IS area shift 

Magnitude and direction of the IS retention time shift 

0 Holding times 

Comparison of TCL, HSL, and Resource Conservation and Recovery Act 
(RCRA) Appendix IX compounds values reported in each fraction 

C 

6. If an IS retention time varies by more than 30 seconds, examine chromatographic profile 
for that sample to determine if false positives or negatives exist. 

7. For shifts of a large magnitude, consider partial or total rejection of data for that sample 
fraction. 

D.6.9 Target Compound Identification 

The objective of criteria for G U M S  qualitative analysis is to minimize the number of erroneous 
identifications of compounds. An erroneous identification can either be a false positive 
(reporting a compound present when it is not present) or a false negative (not reporting a 
compound that is present). 

Identification criteria can be applied much more easily to detect false positives than false 
negatives. More information is available because of the requirement for submittal of data 
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supporting positive identifications. Negatives (non-detected compounds), however, represent an 
absence of data and are, therefore, much more difficult to assess. 

D.6.9.1 Criteria. 

Compound shall be within f 0.06 Relative Retention Time (RRT) units of the standard 
RRT. 

Mass spectra of the sample compound and a current laboratory-generated standard shall 
match according to the following criteria. 

0 Ions present in the standard mass spectrum at a relative intensity greater than ten 
percent shall be present in the sample spectrum. 

0 Relative intensities of ions shall agree within & 20 percent between the standard 
and sample spectra (e.g., for an ion with 50 percent abundance in the standard 
spectrum, the corresponding sample ion abundance shall be between 30 and 70 
percent). 

0 Ions greater than ten percent in the sample spectrum but not present in the 
standard spectrum shall be considered and accounted for. 

D.6.9.2 Gufdaoq. The following gUidance is applicable to both ASLs C and D data. 

1. Ensure that RRT of reported compounds is within 0.06 units of reference standard. 

2. Check laboratory standard spectra versus sample compound spectra for ASL D validation 
as specified in paragraph D.6.9.1. 

3. Be alert for situations where sample carry-over is a possibility (e.g., high concentration 
samples preceding low concentration samples) and’ use professional judgement to 
determine if instrument cross-contamination has affected positive compound 
identification. 

4. Use professional judgement to apply qualitative criteria for GUMS analyses; if it is 
determined that incorrect identifications were made, flag such data as not detected (U) 
or unusable (R). , - a 3  >a 

v 

5 .  Use professional judgement to qualify data if it is determined that cross-contamination 
OCCUrred. 

gpO0484 
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D.6.10 Compound Quantitation and Reported Detection Limits 

The data validation objective is to ensure that reported quantitation results and the RQL are 
accurate. 

D.6.10.1 Criteria. 

0 Compound quantitation as well as adjustment of the RQL shall be calculated according 
to the applicable method. 

0 Compound RRF shall be calculated based on the IS specified in the method for that 
compound. 

0 

0 

Quantitation shall be based on the ion (m/z) specified in the method. 

Compound quantitation shall be based on the RRF from the appropriate daily standard. 

D.6.10.2 -. 
1. For fractions, examine raw data to verify correct calculation of sample results reponed 

by the laboratory. I 

2. Compare quantitation lists, chromatogram, and sample preparation log sheets to reported 
positive sample results and quantitation limits. 

3. Verify that correct internal standard, quantitation ion, and RRF were used. 

4. Verify that RQLs have been adjusted to reflect sample dilutions, concentrations, splits, 
clean-up activities, and dry-weight factors are not accounted for by the method. 

5 .  If discrepancies are found, obtain additional information from the laboratory that may 
resolve differences. If discrepancy remains unresolved, decide which value is best. 
Reviewer may determine qualification of data is wananted. 
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D.6.11 Tentatively Identified Compounds 

This procedure for TICs is applicable to ASL D data. Chromatographic peaks in volatile and 
semi-volatile fraction analyses that are not on the TCL, HSL, or RCRA Appendix IX list; 
analytes; .surrogates; or internal standards are potential TICs that the reviewer shall qualitatively 
identify by GUMS library search and assess. 

D.6.11.1 criteria 

For each sample, the laboratory shall conduct a mass spectral search of the National 
Institute of Standards and Technology (NIST) library and report possible identities for 
the ten largest VOA fraction peaks and the 20 largest Base Neutrals Analysis (BNA) 
fraction peaks that are not surrogate, IS, or compounds, but have ardheight greater than 
ten percent of the size of the nearest IS. TIC results shall be reported for each sample. 

0 Guidelines for tentative identification are as follows. 

Major ions (greater than ten percent relative intensity) in the reference spectrum 
shall be present in the sample spectrum. 

a Relative intensities of major ions shall agree within t 20 percent between the 
sample and reference spectra. 

Molecular ions present in the reference spectrum shall be present in the sample 
spectrum. 

e Ions present in the sample spectrum but not in the reference spectrum shall be 
reviewed for possible background contamination, interference, or co-elution of 
additional compounds. 

e Even if these criteria are not met, the data reviewer may report identification if 
a mass spectral interpretation specialist reviewer judges it to be correct. 

e If, in the data reviewer's judgement, identification is uncertain or there are 
extenuating factors affecting compound identifications, the TIC result may be 
reported as "unknown". 

D.6.11.2 -. 
1. Check raw data to verify that laboratory has generated a library search for required peaks 

in the chromatogram (samples and blanks). 

Examine blank chromatogram to verify that TIC peaks present in samples are not in 
blanks. If a low-level compound that is a common artifact or laboratory contaminant is 

2. 



APPENDIX D ~ 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
QUALITY ASSURANCE PROJECT PLAN 

Revision 0.2 
4 May 1994 

Page 38 of 109 

detected in a sample, check the blank chromatogram for peaks of less than ten percent 
of IS height that are present in the blank chromatogram at a similar RRT. 

3.  Examine mass spectra in each sample and blank. 

4. Because TIC library searches often yield several candidate compounds with a close 
matching score, consider all reasonable choices. 

5 .  Be alert for the following common laboratory artifacts/contaminants and their sourcei 
that may be present in blanks and not reported as sample TICS. 

0 Common laboratory contaminants: CO, (m/z 44), siloxanes (m/z 73), diethyl 
ether, hexane, certain freons (1,1,2-trichloro-l,2,2-trifluoroethane or fluoro- 
trichloromethane), and phthalates at levels less than 100 pg/l or 4000 pg/kg 

Solvent preservatives: cyclohexene, a methylene chloride preservative, and 
related by-products including cyclohexanone, cyclohexenone, cyclohexanol, 
cyclohexenol, chlorocyclohexene, and chlorocyclohexanol 

Aldol reaction products of acetone including 4-hydroxy-4-methyl-2-pentanone; 4- 
methyl-2-penten-2-one; and S,S-dimethyl-2(5H)-furanone 

NOTE 

A compound may be identified in the proper 
analytical fraction by non-target library search 
procedures even though it was not found on the 
quantitation list. 

6. If total-area-quantitation method was used, request laboratory recalculation of the result 
using proper quantitation ion. Also, evaluate other sample chromatograms and check 
library reference retention times on quantitation lists to determine if the false negative 
result is an isolated Occurrence or if data from the entire case is affected. 

7 .  Compounds may be identified in more than one fraction, so verify that quantitation is 
made from the proper fraction. 

0004 8'7 
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Flag TIC results as tentatively identified with estimated concentrations (JN). 

If it is determined that tentative identification of a compound is not acceptable, change 
the tentative identification to "unknown" or an appropriate identification. 

If contractually required peaks were not library searched, request the data from the 
laboratory. 

Do.not report TICs that are not sufficiently above the level in the blank. Consider 
dilutions and sample size when comparing amounts present in blanks and samples. 

When a compound is not found in blanks but is a suspected artifact or a common 
laboratory contaminant, flag result as unusable (R). 

To decide i f  a library search identification of a TIC is realistic, exercise professional 
judgement. If there is more than one reasonable match, report result as either 
compound "X" or "Y". If there is a lack of isomer specificity, change TIC result to ' 

a non-specific isomer result (1,3,5-trimethyl benzene to trimethyl benzene isomer) or 
to compound class (2-methyl-3-ethyl benzene to substituted aromatic compound). The 
reviewer may elect to summarize and report similar isomers as a total (e.g., alkanes 
may be reported as total hydrocarbons). 

NOTE 

Other case factors may influence TIC judgements. If a sample 
TIC match is poor but other samples have a TIC with a good 
library match, similar relative retention time, and the same ions; 
identification information may be inferred from the other TIC 
results. Physical constants, such as boiling point, may be 
factored into professional judgement of TIC results. 

D.6.12 Guidance for ASL C 

Because the ASL C data package does not include the raw data, it is not possible to review 
the spectra and tentative spectral' identifications of TICS. However, the reviewer shall 
examine the reported list of TICs and the apparent reported concentrations and tentative 
identifications. The review shall consider other reported site data and information in 
assessing the overall significance of reported TICs. , 

0 00.4 $8 D.6.:13 '- Sydem Performance 

After instrument performance QC checks (e.g., blanks, tuning, calibration), changes may 
occur that degrade data quality. While this degradation is not directly shown until the next 
series of analytical QC checks, a thorough review of ongoing data acquisition can indicate 
degradation of instrument performance. Following are some examples of these indicators. 
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0 Abrupt, discrete shifts in Reconstructed Ion Chromatograph (RIC) baseline may 
indicate gain or threshold changes. 

0 Poor chromatographic performance affects both qualitative and quantitative results. 
Indications of substandard performance include the following. 

a High Reconstructed Ion Chromatograph (RIC) background levels or shifts in 
absolutk retention times of ISs 

a Excessive baseline rise at elevated temperature 

a Extraneous peaks 

a Loss of resolution suggested by factors such as non-resolution of 2,4- and 2,5- 
diniuotoluene 

a Peak d i n g  or peak splitting may result in accurate quantitation 

Continued analytical activity with degraded performance suggests lack of attention or 
professional experience. Using instrument performance indicators, data reviewer shall decide 
if the system has degraded to the point of affecting data quality or validity. If data quality 
may have been affected, data shall be qualified using reviewer's best professional judgement. 

D.6.14 Overall Assessment of Data for a Case 

It is appropriate for data reviewer to make professional judgements and express concerns and 
comments on validity of the overall data package for a case. This is particulariy true when 
there are several QC criteria out of specification. 

The additive nature of QC factors out of specification is difficult to assess in an objective 
manner, but reviewer has a responsibility to inform users concerning data quality and data 
limitations in order to avoid inappropriate use of data while not precluding consideration of 
the data. The reviewer is greatly assisted if DQOs are provided. 

D.7 PESTICIDES DATA VALIDATION G.mMm FOR ASLs C AND D ................................ i ............................ 

Data validation &&me ................... for pesticides i$ based on the Lubormory Dma Validation 
Functional Guidelines for Evaluaring Organic Analysis, 1 July 1988 ( U . S .  Environmental 
Protection Agency, 1988b). 

... I This subsection describes general procedures for data validation from Gas Chromatography 
(GC) analysis of pesticides (e.g., herbicides, purgeable halocarbon, organo-phosphate 
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pesticides) for ASLs C and D. Specific performance criteria, surrogates, spike compounds, 
instrument performance requirements, calibration, and standards are provided in Appendix G 
and shall be used as validation criteria. The following procedures shall be performed for GC 

D.7.1 Holding Times 

The objective of validating holding time data is to establish validity of analysis results by 
ensuring that sample holding times from receipt to analysis or preparation were in 
compliance with the specified method in Appendix G. This procedure applies to both 
ASLs C and D data. 

D.7.1.1 Criteria, 

0 Extraction of water samples by the separatory funnel methais shall be completed 
within seven days of sample collection date. 

0 Extraction of water samples by continuous IiquidAiqujd extraction shall be started 
within seven days of sample collection time. 

0 Extraction of soil or sediment samples by sonication shall be completed within 
fourteen days of sample collection time. 

Analysis of samples shall be completed within forty days following start of extraction. 

D.7.1.2 Gidance. 

1. Verify holding time by comparing sample collection date with dates of extraction and 
analysis on LSC-specified FEMP form. 

2. Examine sample records to determine if samples were preserved as specified in the 
Project-Specific Plan (PSP). 

3. If holding times were exceeded, proceed as follows. 

NUTE 

a. Flag positive results as estimated (J). 



APPENDIX D 
: FERNALD Ej"R0NMENTAL MANAGEMENT PROJECT 

QUALlTY ASSURANCE PROJECT PLAN 4 May 1994 
Page 42 of 109 

b. Flag sample quantitation limits as estimated (UJ). 

c. Document that holding times were exceeded. 

4. If holding times are grossly exceeded either on first analysis or re-analysis, proceed 
as follows. 

a. Use professional judgement to establish reliability of data and effect of 
additional storage on sample results. 

b. If nondetect data are unusable, flag data as (R). 

D.7.2 Instrument Performance 

D.7.2.1 Criteria. Criteria are established to ensure that adequate chromatographic 
resolution and instrument sensitivity are achieved by the chromatographic system. These 
criteria are not sample specific. Conformance is determined using standard materials; 
therefore, criteria shall be met in all circumstances. 

D.7.2.2 a for ASL D. 

1. 
\ 

Check raw data to verify that the following conditions exist. 

a. Retention-time windows are reported and pesticide stardards are within 
established windows. 

b. Percent breakdown for DDT or endrin does not exceed 20 percent in 
evaluation standard analyses. 

% Breakdown = Total (DDE + DDD) x 100 
(DDT) Total (DDE+DDD+DDT) 

% Breakdown = Total(Endrin ketone + Endrin Aldehyde) x 100 
(Endrin) Total (Endrin ketone + Endrin Aldehyde + Endrin) 

c. Percent breakdown for combined endrin and DDT does not exceed 30 percent 
in evaluation standard analyses. 

d. If the retention time shift for DiButylChlorendate (DBC) is greater than 0.3 
percent for narrow-bore capillary columns or greater than 1.5 percent for 

- wide-bore capillary columns, the analyses may be flagged unusable (R) for that 
sample, but the reviewer shall use professional judgement to qualify data. 
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2. Check affected sample chromatograms for peaks within an expanded window 
surrounding expected retention-time window of analyte of interest and proceed as 
follows to ensure that standards fall within retention-time windows. Retention-time 
windows are used for qualitative identification. If standards do not fall within the 
windows, associated sample results shall be evaluated. Samples injected after the last 
in-control standard may be affected. 

a. If no peaks are present within or close to the window of the deviant target 
compound, there is usually no effect on data. won-detected values can be 
considered valid.) 

b. If affected sample chromatograms contain peaks that may be of concern (i.e.* 
above PQL and either close to or within expected retention-time window of 
analyte), two options (steps c and d) are available to determine affect on data. 

c. If no additional effort is warranted, flag positive results and quantitation limits 
as unusable (R). In the comments, emphasize the possibility of either false .' 

negatives or. false positives as appropriate. 

d. If additional effort is warranted (e.g., if data are needed on a priority basis 
and if peaks may represent a level of concern for that particular analyte), 
proceed as follows to determine a useable window for affected samples. 

Examine data package for presence of three or more standards 
containing analyte of interest that were run within a 24-hour period 
during which sample was analyzed. 

If three or more such standards are present, reevaluate mean and 
standard deviation of retention-time window. 

If all standards and matrix spikes fall within revised window, determine 
valid positive or negative sample results using this window. 

Record additional efforts taken and resultant impact on data useability. 

Include calculations and comparisons generated in support 
documentation. 
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D.7.3 Calibration 

Calibration requirements ensure that measuring instruments are capable of producing 
acceptable quantitative data. Initial calibration ensures that instruments are capable of 
specified performance in the beginning. Continuing calibration ensures that instruments are 
adjusted at specific time periods and that required calibration documentation is maintained. 

D.7.3.1 Initial Calibration Criteria for ASLs C and D Data. 

0 Retention-time windows are specified for compounds in the applicable method 
(Appendix G). 

Ual 0 

0 

0 

Surrogates shall have a %RSD less than or equal to 30.0 percent. 

Up to two target compounds (except surrogates) may have a %RSD greater than 20.0 
percent but less than or equal to 30.0 percent. 

D.7.3.2 Continuine Calibration Criterion for ASLs C and D Data. 

0 RPD shall be less than or equal to 25.0 percent. 

D.7.3.3 (&&a nce for Initial Calibration Data for ASL C. 

1. Verify that %RSD for calibration factor of each analyte is less than or equal to 20 
percent for each 12-hour period. 

2. If linearity criteria are not met, flag associated quantitative results as estimated (J). 

D.7.3.4 -ce for Initial Calibration Data for ASL D. 

1. Verify that %RSD for calibration factor of each analyte is less than or equal to 20 
percent for each 12-hour period. 

If linearity criteria are not met, flag associated quantitative results as estimated (J). 2. 

3. Inspect standards results and verify agreement with raw GC data (chromatograms and 
.data system printouts). 
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4. Check raw data and recalculate one percent of the calibration factors and %RSD for 
C a l i  bration concentrations. 

5 .  If errors are detected, perform more comprehensive recalculations. 

6 .  Inspect multi-component analysis results and verify agreement with the raw data. 

D.7.3.5 wdaoce for Continuing Calibration Data for ASLs C and D. 

1. To verify quantitative results, check %D between calibration factors by recalculating 
approximately ten percent of values reported in raw data using the following formula. 

Where: 

R, - R, 
%D = x 100 

R, 

R, = Calibration factor from first analysis 

R2 = Calibration factor from subsequent analysis 

2. If percent difference between calibration factors is greater than 25 percent of 
quantitated compounds, flag associated positive quantitative results as estimated (J). 

/' 

D.7.4 Blanks 

Assessment of blank analyses results determines existence and magnitude of contamination 
problems. If problems exist, data associated with the case shall be evaluated to determine 
whether there is an inherent variability in data for the case or if the problem is an isolated 
occurre& not affecting other data. . . 

D.7.4.1 Criteria. The following criterion applies to both ASLs C and D data. 

0 No contaminants should be present in blanks. 

D.7.4.2 . The following . .. applies to both ASLsC 
and D data. 

1. Verify that method blank analyses contain less than RQL of target analytes or 
interfering peaks. 
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2. Verify that method blank analysis has  been reported per matrix, per concentration 
level, per GC system used to analyze samples for each extraction batch. 

NOTE 

When unsuitable blank results occur, action depends on 
circumstances and origin of the blank. Positive sample results 
shall not be reported unless compound concentration in sample 
exceeds five times amount in blank. When more than one blank 
is associated with a given sample, qualification shall be based 
upon a comparison with the associated blank having the highest 
concentration of a contaminant. Results shall not be corrected 
by subtracting the blank value. 

3. 

4. 

If a contaminant is found in the blank but not in the samples, take no action. 

Qualify target analytes detected in sample and also detected in an associated blank 
when sample concentration is less than five times blank concentration. 

NOTE 

Blank analyses may not involve the same weights, volumes, or 
dilution factors as associated samples. These factors shall be 
taken into consideration when applying the five-times criteria so 
that a comparison of the total amount of contamination may be 
made. 

Additionally, there may be instances where little or no 
contamination was present in associated blanks, but qualification 
of sample was deemed necessary (e.g., contamination introduced 
through dilution water). 

Although it is not always possible to determine, instances of this 
occumng can be detected when contaminants are found in a 
diluted sample result, but are absent in the undiluted sample 
result. Because both results are not routinely reported, it may 
be impossible to verify this source of contamination. However, 
if reviewer determines that contamination is from a source other 
than the sample, data shall be qualified. In this case, the 5- 
times criterion does not apply; the sample value shall be 
reported as a non-detect. 

Examples of applying blank qualification guidelines follow. Certain circumstances may 
warrant deviations from these guidelines. \ 

OoQm5 
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case 1 Sample result is greater than RQL but is less than required amount (5 times) of 
blank result. 

Blank result 1 .o 
RQL 0.5 
Sample result 4.0 
Qualified sample result 4.0U 

. In this case, sample results less than 5.0 ( 5  x 1.0) are qualified 
as non-detects. 

case 2 Sample result is greater than required amount (5-times) of blank result. 

Blank result 1 .o 
0.5 

. 6.0 
RQL 
Sample result 
Qualified sample result 6.0 

D.7.4.3 Procedure for ASL D. 
shall be performed in addition to procedure in paragraphs D.7.4.2. 

The following procedure applies only to ASL D data and 

1. Review results of associated blanks and raw data (chromatograms, quantitation reports 
or data system printouts). 

D.7.5 Percent Surrogate Recovery 

Quality of laboratory analysis of individual samples is established by spiking samples with a 
surrogate compound prior to sample preparation and evaluating the percent recovery. 
However, evaluation of results of surrogate spikes is not necessarily straightfoxward. The 
sample itself may produce effects caused by factors such as interferences and high 
concentrations of analytes. 

The review and validation of data based on specific sample results is frequently subjective 
and demands analytical experience and professional judgement because effects of the sample 
matrix are frequently outside the control of the laboratory and may present relatively unique 

, , ;.. : ' ~ ' .  
~ , . ' >  
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problems. Accordingly, this guidance consists primarily of guidelines and, in some cases, 
several optional approaches are suggested. 

D.7.5.1 Criteria. The following criterion applies to both ASLs C and D data. 

0 Sample and blank recoveries of surrogates shall be within advisory limits of the 
specified method (Appendix G). 

D.7.5.2 The follow applies to ASL C data only and 
shall be performed prior to and in addition to in paragraph D.7.5.4. 

1. Verify that surrogate recoveries are within advisory limits (paragraph D.7.5.1). 

D.7.5.3 . The follow applies to ASL D data only and 
shall be performed prior to and in addition to aragraph D.7.5.4. 

1. Check raw data (e.g., chromatograms, quantitation list) to verify recoveries. 

2. If recoveries are not within advisory limits, check raw data for possible interferences 
that may have affected surrogate recoveries. 

D.7.5.4 . The following 
recovery data for both ASLs C and D and shall be perfor 
paragraphs D.7.5.2 and D.7.5.3. 

1. Use the following guidelines if surrogate recoveries are outside advisory windows. 

a. If low recoveries are obtained, flag associated positive results and quantitation 
limits as estimated (3). 

NOTE 

A high bias may be caused by co-eluting 
interferences. 

b. If high recoveries are obtained, use professional judgement to determine 
appropriate action. 

c. If zero surrogate recovery is reported, examine sample chromatogram to 
determine if surrogate may be present, but slightly outside its retention-time 
window. 

d. If surrogate is present, in addition to assessing surrogate recovery for 
quantitative bias, investigate qualitative validity of analysis. 

@(JQ49'1 
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e. If surrogate is not present, flag negative results as unusable (R). 

D.7.6 Matrix SpikeIMatrix Spike Duplicates 

MS/MSD data are generated to determine long-term precision and accuracy of the analytical 
method (Appendix G) on various matrices. These data alone cannot be used to evaluate 
precision and accuracy of individual samples. 

. This guidance applies to both ASLs C and D data. 

D.7.6.1 criteria. 

Advisory limits are established for spike recovery limits in the applicable method 
idenufied in Appendix G and on LSC-specified FEMP forms. 

Advisory limits are established for RPD between matrix spike and matrix spike 
duplicate recoveries in the applicable method identified in Appendix G and on LSC- .. 
specified FEMP forms. 

D.7.6.2 @Idan=. 

1. Inspect results for MS/MSD recoveries. 

2. Verify transcriptions from raw data for ASL D evaluation. 

3. Verify calculations. 

4. Do not use MS/MSD data alone to qualify an entire case, but, using informed 
professional judgement and MS/MSD results in conjunction with other QC criteria, 
determine need for qualification of data. 

5 .  First try to determine extent of effects of MS/MSD results on associated data. Make 
this determination in regard to the sample as well as specific analytes for samples 
associated with MS/MSD. 

6. If it can be determined that results of MS/MSD affect only the spiked sample, limit 
qualification to sample alone. 

7 .  If it is determined through MS/MSD results that a laboratory is having a systematic 
problem in analysis of one or more analytes that affect associated samples, laboratory 
shall be notified and affected samples qualified. 
. 1 .  

C .  
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D.7.7 Field Duplicates 

Field duplicate samples may be collected and analyzed to evaluate overall precision. These 
analyses measure both field and laboratory precision; therefore, results may have more 
variability than laboratory duplicates, which masure only laboratory performance. It is also 
expected that solid matrix duplicate results will have a greater variance than duplicates of 
water matrices because of difficulty collecting identical samples. This guidance applies to 
both ASLs C and D data. 

D.7.7.1 Criteria. 

There are no specific review criteria for field duplicate analyses comparability. 

D.7.7.2 cclidaw. 

1. Identify field duplicate samples. 

2. Compare results reponed for each sample and calculate RPD. 

3. Document field duplicate evaluation. 

D.7.8 Compound Identification 

Qualitative criteria for compound identification were established to minimize erroneous 
identifications, which can be either a false positive (reporting a compound when it is not 
present) or a false negative (not reporting a compound that is present). 

D.7.8.1 Criteria. The following criteria apply to both ASLs C and D data. 

0 Retention times of reported compounds shall fall within calculated windows for the 
two chromatographic columns. 

GUMS confirmation is required if the concentration of a compound exceeds 10 
ng/pL in the final sample extract. 

D.7.8.2 The following shall be performed prior to 
and in ad graph D.7.8.3. 

1. Review compound identification results and associated raw data (chromatograms, data 
system printouts). 

2. Confirm reported positive detects using appropriate retention times and retention-time 
.windows, and verify that compounds listed as "not detected" are correct. 

. I  

000499 
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.................. ..................... 
D.7.8.3 -ce .................... for ASLs C and D Data. 

1. Verify that positive identifications have dissimilar column analysis. 

2. If qualitative criteria for the two-column confirmation were not met, consider reported 
positive detects as non-detects; use professional judgement and assign an appropriate 
quantitation limit based on the following guidelines. 

a. If misidentified peak was sufficiently outside target pesticide retention-time 
window, report RQL. 

b. 

D.7.9 Compound Quantitation and Reported Detection Limits 

The validation objective is to ensure that reported quantitation results and RQLs are accurate. 

D.7.9.1 Criteria. The following criterion applies to both ASLs C and D data. 

Compound quantitation, as well as adjustment of the RQL, shall be calculated in 
accordance with the specified method in Appendix G. 

D.7.9.2 m c e  for ASLs C and D. The following guidance applies to both ASLs C 
and D data. 

1. Verify that RQLs were adjusted to reflect sample dilutions, splits, concentrations, 
clean-up activities, and dry weight factors that were not accounted for in the method. 

2. Flag quantitation limits affected by large, off-scale peaks as unusable (R). 

3. If interference is on-scale, provide an estimated quantitation limit (UJ) for each 
affected compound. 

4. Use professional judgement to decide whether a much larger concentration obtained in 
one column versus the other column indicates presence of an interfering compound 

................ 

000500 

I '  
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NOTE 

. . . . . . . . . . . . . . . . . . . . . . . . . . . 
0 

5 .  If an interfering compound is indicated, report lower of the two values and qualify it 
as presumptively present at an estimated quantity (NJ), which will necessitate a 
determination of an estimated concentration in confmation column. 

6 .  Document that presence of interferences has obscured attempt at second-column 
confirmation. 

D.7.9.3 -ce for ASL D. The following g a h c e  applies to ASL D data only and 
shall be performed in addition to guidance in paragraph D.7.9.2. 

1. Examine raw data to verify correct calculation of sample results reported by the 
laboratory. 

2. Compare quantitation reports, chromatograms, and sample preparation logs to 
reported positive sample results and quantitation limits. 

D.7.10 Overall Assessment of Data for a Case 

The data reviewer shall make professional judgements, express concerns, and comment on 
validity of the overall data package. This is particularly appropriate when there are several 
QC criteria out of specification. 

The additive nature of QC factors out of specification is difficult to assess in an objective 
manner, but reviewer has a responsibility to inform users concerning data quality and 
limitations. Availability of DQOs is helpful in this review. The information will help the 
user avoid inappropriate use of data and yet not preclude all consideration of the data. 

D.8 INORGANIC DATA VALIDATION GWANCE FOR ASLs C AND D 

for inorganic data for ASLs C and D. The 

L ~~ 
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D.8.1 Holding Times 

The objective of validating holding times data is to establish the validity of analysis results by 
ensuring that sample holding times from receipt to analysis or extraction were in compliance 
with the specified method (Appendix G). 

This gUidmz applies to both ASLs C and D data. 

D.8.1.1 Criteria. Samples shall be analyzed within the holding times specified in Table 
6-1. 

D.8.1.2 . The following to both ASLs C and D data. 

1. Establish holding times by comparing sample collection date with dates of analysis in 
raw laboratory data (e.g., digestion logs and instrument run logs). Analyte holding 
time (days) equals analysis date minus sample collection date. 

2. Examine digestion and distillation logs to determine if samples were preserved at pH 
specified in paragraph D.8.1.1. 

3. If holding times and preservation requirements are not met, qualify results that are 
greater than IDL as estimated (J) and results smaller than IDL as estimated (UJ). 

4. If holding times are exceeded, use professional judgement to determine reliability of 
data and effects of additional storage on sample results. The expected bias will be 
low, so reviewer may determine that results smaller than IDL are unusable (R). 

I 

D.8.2 Calibration 

Requirements for instrument calibration are established to ensure that instruments are capable 
of producing acceptable quantitative data. Initial calibration demonstrates that an instrument 
is capable of required performance at the beginning of an analysis run. Verification of 
continuing calibration ensures that the initial calibration remains valid. 

Di8.2.1 Initial Calibration Criteria for ASLs C and D. The following criteria applies to 
data- for both ASLs C and D. 

0 ICP Analysis 

0 A blank and at least one standard Shall be used to establish the analytical 
curve. 

.I (%R) of true value. 
Analysis results shall fall within control limits of 90 to 110 Percent Recovery 
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0 AA Analysis 

0 A blank and at least three standards, one of which is at specified IDL, shall be 
used to establish the analytical curve. 

NOTE 

The correlation coefficient of 0.995 is a technical 
criterion and not contractual. 

The correlation coefficient shall be greater than approximately 0.995. 

0 Analysis results shall fall within control limits of 90 to 110 %R of true value. 

e Mercury Analysis 

0 A blank and at least four standards shall be used to establish the analytical 
curve. 

.' 

0 The correlation coefficient shall be greater than approximately 0.995. 

0 Analysis results shall fall within control limits of 80 to 120 %R. 

0 Cyanide Analysis 

0 A blank and at least three standards shall be used to establish the analytical 
curve. 

0 A correlation coefficient greater than approximately 0.995 is required for 
photometric determination. 

e Analysis results shall fall within control limits of 85 to 115 %R. 

D.8.2.2 Initial Calibration Criteria for ASL D. The following criterion applies to data 
for ASL D only and is in addition to criteria in paragraph D.8.2.1. 

Cyanide Analysis - A mid-range standard shall be distilled. 

D,8.2,3 Co ntinuing Calibration Criteria. The following criteria apply to both ASLs C 
and D data. The instrument shall be calibrated daily and each time it is set up. 

0 Analysis results shall fall within control limits of 90 to 110 %R of true value for all 
analytes except mercury and cyanide. 

0990503 
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0 Analysis results for mercury shall fall within control limits of 80 to 120 %R. 

0 Analysis results for cyanide shall fall within control limits of 85 to 115 %R. 

D.8.2.4 m c e  for ASLs C and D. The following @iance applies to calibration data 
for both ASLs C and D. 

1. 

2. 

3. 

4. 

Verify that instrument was calibrated daily and each time it was set up using correct 
number of standards and blanks. 

Verify that correlation coefficient was greater than approximately 0.995. 

If minimum number of standards were not used for initial calibration, or, if 
instrument was not calibrated daily and each time it was set up, qualify data as 
unusable (R). 

If correlation coefficient is smaller than 0.995, qualify results greater than IDL as 
estimated (J) and results smaller than IDL as estimated (UJ). 

D.8.2.5 . The following ies to calibration data for 
ASL D only and shall be performed in addition to in paragraph D.8.2.4. 

1.  Check distillation log and verify that mid-range cyanide standard was distilled. 

2. Recalculate one or more of Initial Calibration Verification (ICV) and Continuing 
Calibration Verification (CCV) %R per type of analysis [e.g., ICP, Gas Furnace 
Atomic Absorption (GFAA)] using the following equation. Verify that recalculated 
value agrees with laboratory-reported values on LSC-specified FEMP forms. Because 
of possible rounding discrepancies, allow results to fall within one percent of contract 
windows (e.g., 89 to 11 1 percent). 

%R = Found x 100 
True 

Where: 

Found = Concentration (in pg/L) of each analyte measured in analysis of 
ICV or CCV solution 

True = Concentration (in pg/L) of each analyte in ICV or CCV source 

3. If mid-range cyanide standard was not distilled, qualify associa&%&&!% estimated 
0. 
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4.- ** If ICV or CCV %R falls outside acceptance windows, use professional judgement to 
qualify associated data. If possible, indicate review bias as follows. 

a. For all anaiytes except cyanide and mercury, use the following guidelines. 

(1) If ICVS or CCVS %R falls outside acceptance windows, but within 
to 89 percent or 
IDL as estimated (J). 

, qualify results 

(2) If ICVS or CCVS %R is 75 to 89 percent, 
qualify results less than IDL as estimated (UJ). 

NOTE 

m 

b. For cyanide, use the following -guidelines. 

(1) .If ICVS or CCVS %R falls o 
to 84 percent dr 

less than IDL as estimated (J). 

(2) If ICVS or CCVS %R is 
qualify results less than I 

(3) If ICVS or CCVS %R is less than 30 percent, qualify results less than 
IDL as unusable (R). 

NOTE 
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c. For mercury, use the following guidelines. 

(1) If ICVS or CCVS %R falls outside acceptance windows but within 
es of 30 to 79 percent or 
than IDL as estimated (J). 

, qualify results 

(2) If ICVS or CCVS %R is * 
qualify results less than I 

(3) VS or CCVS %R is less than percent, qualify 
as unusable (R). 

NOTE 

a t  
should be used to qualify data. 

s D.8.3 Blanks 

Blank analysis results are assessed to determine existence and magnitude of sample 
contamination problems. Criteria for blanks evaluation apply to all blanks associated with a 
sample. If problems with blanks data for ASL C or D exist, associated data shall be 
evaluated to determine whether there is an inherent variability in the data or if the problem is 
an isolated Occurrence not affecting other data. 

D.8.3.1 Criteria. There shall be no contaminants in blanks. 

D.8.3.2 Guidanq. 

1. Review analytical results as well as raw data (ICP printouts, strip charts, printer 
tapes, bench sheets) for blanks and verify that results are reported accurately. 

NOTE 

If absolute value of the blank contaminant concentration is less 
than or equal to the DL, coqection of sample results is not 
necessary. If a blank analyte concentration is above IDL, the 

be five times the blank concentration. 
lowest concentration of that analyte in associated samples shall O O ~ S O S  

2. If samples associated with the blank have an analyte concentration less than Eve times 
the blank concentration and above IDL, qualify data for these samples as undetected 
(VI. 

, 
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3. Do not correct sample concentration for the blank value. 

4. If concentration of the bl is g 
then use 

D.8.4 ICP Interference Check Sample 

The ICP Interference Check Sample (ICs) verifies inter-element and background correction 
factors. 

D.8.4.1 Criteria. 

0 An ICs shall be run at the beginning and end of each sample analysis run or a 
minimum of twice per eight-hour shift, whichever is more frequent. 

0 Results for ICs solution AB analysis shall fall within control limits of & 20 percent 
. of true value. 

D.8.4.2 Guidance for ASLs C and D Data. 

1. Check ICs raw data for ASL D results with an absolute value greater than IDL for 
those analytes that are not present in the ICs solution. 

2. For samples with concentrations of aluminum, calcium, iron, and magnesium that are 
comparable to or greater than their respective levels in the ICs, proceed as follows. 

cate bias for estimated results in the review; 

c. If ICs recovery for an element is greater than 120 percent and sample results 
are smaller than IDL, identify data as acceptable for use. 

d If ICs recovery for an element is greater than 120 percent and sample results 
are greater than IDL, qualify affected data as estimated (J). 
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e, If sample results are smaller than IDL and the ICs recovery for that analyte 
falls within the range of 50 to 79 percent, the possibility of false negatives 
may exist, so qualify data for these samples as estimated (UJ). 

esu ent are less than 50 percent, qualify 
as 

h 
...... :.:: :.::: .:.:.: :.:.; ... :. 
.... :.,.:.:.+: j:.:.< 

....... ............. ....................... 
.............. ........... ... .................... 

are above the aD 

D.8.4.3 W a o c e  for ASL D. The following g u k k ~ ~ ?  applies to ASL D data only and 
shall be performed in addition to guidance in paragraph D.8.4.2. 

1. From ICP printout, recalculate one or more recoveries using the following equation 
for %R and verify that recalculated value agrees with laboratory-reported value. 

ICs %R = Found Solution AB x 100 
True Solution AB 

Where: 

Found Solution AB = concentration (in pg/L) of each analyte measured in 
analysis of solution AB 

True Solution AB = concentration (in pg/L) of each analyte in solution AB 

2. If results greater than IDL are observed for elements that are not present in EPA- 
provided ICs solution, which indicates a possible false positive, evaluate associated 
sample data for affected elements. 

3. For samples with comparable or higher levels of interferents and with analyte 
concentrations that approximate those levels found in the ICs (false positive), qualify 
sample results greater than IDL as estimated (J). 

, 

. 

.- 
> , . ,  - >  , . 

: 
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4. If absolute value of negative results is greater than IDL, negative results are observed 
for elements not present in EPA ICs solutions, and their absolute value is greater than 
IDL, which indicates a possible false negative; evaluate associated sample data. 

5 .  For samples with comparable or higher levels of interferents, qualify results for 
affected analytes less than IDL as estimated (UJ). 

NOTE 

In general, sample data can be accepted if concentrations of 
aluminum, calcium, iron and magnesium in the sample are 
found to be less than or equal to their respective concentrations 
in the ICs. 

6 .  If these elements are present at concentrations greater than level in ICs or other 
elements are present in the sample at more than 10 mg/L, investigate possibility of 
other interference effects. 

D.8.5 Laboratory Control Sample 

The Laboratory Control Sample (LCS) serves as a monitor of overall laboratory analysis 
performance including sample preparation. . 

D.8.5.1 Criteria. The following criteria apply to both ASLs C and D. 

0 Aqueous LCS results shall fall within control limits of 80 to 120 %R except for 
antimony and silver, which have no control limits. 

0 Solid LCS results shall fall within control limits. 

The 1 a. 
........................... ................. for AS 

and D. me following gad- applies to both *SLs c D.8.5.2 Gafdaace ...................... .................. .................. 
and D data. 

1. 

2. For liquid LCSs, proceed follows. 

Review data and verify that results fall within control limits. 

a. If LCS recovery for an analyte faHs within the range of 50 to 79 percent or is 
greater than 120 percent, qualify results greater than IDL as estimated (J). 

If results are less than IDL and LCS recovery is greater than 120 percent, 
identify data as acceptable. 

b. 
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c. If results are less than IDL and LCS recovery falls within the range of 50 to 
79 percent, qualify data for affected analytes as estimated (UJ). 

/ 
d. If LCS recovery results are less than 50 percent, qualify data for these samples 

as unusable (R). 

3. For solid LCSs, proceed as follows. 

a. If LCS recovery for an analyte falls outside control limits, qualify sample 
results greater than IDL as estimated (J). 

b. If LCS results exceed control limits and sample results are less than IDL, 
identify data as acceptable. 

c. If LCS results are below control limits, qualify sample ) results less than IDL as estimated (UJ). 

D.8.5.3 *e for ASL D. The following guidance applies to ASL D data only and 
shall be performed in addition to guidance in paragraph D.8.5.3. 

1. Check raw data (ICP printout, strip charts, bench sheets) to verify reported 
recoveries. 

2. Recalculate one or more of recoveries (%R) using the following equation. 

LCS %R = LCS Found x 100 
LCS True 

Where: 

LCS Found = concentration (in pg/L for liquid, mg/kg for solid) of each 
analyte measured in analysis of LCS solution 

LCS True = concentration (in pg/L for liquid, mg/kg for solid) of each 
analyte in LCS source 
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D.8.6 Duplicate Sample Analyses 

Duplicate analysis results are indicators of laboratory precision .for each sample matrix. 

D.8.6.1 Criteria. The following criteria apply to both ASLs C and D data. 

0 Samples identified as field blanks cannot be used for duplicate sample analyses. 

0 A control limit of & 20 percent RPD for water samples and 
soil samples shall be used for sample values greater than five times RDL. 

35 percent RPD for 

0 le 

D.8.6.2 for ASLs C and D. The following gu~dance applies to both ASLs C . 
and D data. 

1. . Review and verify that results fall within control limits. 

2. If duplicate analyses results for an analyte fall outside appropriate control windows, 
qualify results for the analyte in associated samples of the same matrix as 
estimated @IUS). 

3. I r duplicate analyses, 
t 

D.8.6.3 w c e  for ASL D. The following guidance applies to ASL D data only and 
shall be performed in addition to guidance in paragraph D.8.6.3. 

1. Check raw data and recalculate one or more RPD using the following equation to 
verify that results have been correctly reported. 

RPD = I S-D x 1 0  
(S +D)/2 

Where: 

S = first sample value (original] 

D = second sample value (duplicate) 

0430581 
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D.8.7 Matrix Spike Sample Analysis 

The matrix spike sample analysis provides information about effect of each sample matrix on 
digestion and measurement methodology. 

D.8.7.1 Criteria. The following criteria apply to both ASLs C and D data. 

1. Samples identified as field blanks shall not be used for spiked sample analysis. 

2 

3. Spike recovery (%R) shall be within 75 to 125 percent; however, spike recovery 
limits do not apply when sample concentration exceeds spike concentration by a factor 
of four or more. 

4 

D.8.7.2 Guidan 
and D data. 

for ASLs C a nd D. The following guidance applies to both ASLs C 

1 .  

2. Review and verify that results fall within specified limits. 

3. If spike recovery is greater than 125 percent and reported sample result is less than 
IDL, identify data as acceptable. 

4. If spike recovery is greater than 125 percent and sample result is greater than IDL, 
qualify data as estimated (J). 

5 .  

6. If spike recovery is less than 30 percent and sample results are less than IDL, qualify 
data as unusable (R). 
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NOTE 

8. If the field blank was used for matrix spike analysis, check other QC data and 
exercise professional judgement to evaluate data. If matrix spike recovery does not 
meet criteria (except for silver), a postdigestion spike is required for all methods 
except furnace, but these data are not used to qualify sample results. 

D.8.7.3 Gufdance for ASL D. The following guidance applies to ASL D data only and 
shall be performed in addition to guidance in paragraph D.8.7.3. 

1. Check raw data and recalculate one or more %R using the following equation to 
verify that results were correctly reported. 

%R = [SSR-SR)x 100 
SA 

Where: 

SSR = Spiked sample result 

SR = Sample result 

SA = Spike added 

. . . . . . . . . . 
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D.8.9 Furnace Atomic Absorption 

Duplicate injections and furnace post-digestion spikes establish precision and accuracy of 
individual analytical determinations. 

D.8.9.1 Criteria for ASLs C and D. The following criteria apply to both ASLs C and D 
data. 

e For sample concentrations greater than lDL, duplicate injections shall agree within 2 
20 percent Relative Standard Deviation (RSD). Otherwise, sample shall be rerun 
once (at least two additional injections). 

Standard Deviation (SD) = C (x' - x)* I n - i  Y 
Where: 

Relative Standard Deviation (RSD) = SD x 100 
X 

0 

Spike recovery shall be greater than 85 percent and less than 115 percent. 

The furnace AA method shall be used as specified in Appendix G. 

D.8.9.2 -. The following guidance applies to both ASLs C and D data. 

1. Check raw data for ASL D validation to verify that duplicate injections agree within 
+ 20 percent of RSD or Coefficient of Variation (CV) for sample concentrations 
higher than RDL. 

2. Review furnace AA raw data for ASL D validation to verify that the method has been 
followed. 

3. If duplicate injections are outside 
(CV) limits and sample has not been rerun once, qualify data as estimated (J). 

20 percent of RSD or Coefficient of Variation 

5. If post-digestion spike r results gr-4 
.. -1DL as estimated (J) 
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6. If postdigestion spike recovery is \greater than or equal to 20 percent but less than 40 
percent, qualify results less than IDL as estimated (UJ). 

7 .  If post-digestion spike recovery is less than 20 percent, qualify results less than IDL 
as unusable (R). 

8. If sample absorbance is less than 50 percent of post-digestion spike absorbance, 
proceed as follows. 

a. If furnace post-digestion spike recovery is not within 75 to 125 percent, 
qualify sample results higher than IDL as estimated (0. 

b. If furnace post-digestion spike recovery is not within 75 to 125 percent, 
qualify sample results less than IDL as estimated (UJ), 

9. If MSA is required but has not been done, 'qualify data as estimated (J). 

11. If MSA correlation coefficient is less than 0.995, qualify data as estimated (0. 

1 

D.8.10 ICP Serial Dilution 

The serial dilution determines whether significant physical or chemical interferences exist 
because of the sample matrix. 
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D.8.10.1 Criteria. The following criterion applies to both ASLs C and D data. 

If-analyte concentration is sufficiently high (concentntion in original sample is 
minimally a factor of 50 above IDL), an analysis of a five-fold dilution shall agree 
within 10 %D of original results 

NOTE 

e laboratory &id dilution wh 

fo 

........................... 

D.8.10.2 Gutcianee ................. ..... for ASLs C and D.. The following g:~dance ...................................... applies to both ASLs C 
and D..data. 

1. Check raw data for ASL D validation evidence of negative interference (Le., diluted 
sample results are significantly higher than original sample). ' 

2 

3. If evidence of negative interference is found, use professional judgement to qualify 
data. 

is 

D*8*10*3 ................................ .................. 
......................... for ASL D. The following guidance applies to ASL D data only and 

shall'be performed in addition to guidance in paragraph D.8.9.3. 

' 1. Check raw data and recalculate %D using the following equation to verify that 
dilution analysis results agree with reported results. 
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I-s 

I 
%D = - x loo 

Where: 

I = Initial sample result 

S = Serial dilution result (instrument reading. times five) 

D.8.11 Sample ResuIt Verification 

The objective is to ensure that reported quantitation results are accurate. 

D.8.11t.l Criteria. The following criterion applies to both ASLs C and D data. 

Analyte quantitation' shall be calculated as specified in the applicable method identified 
in Appendix G. 

Dissotved and total d b e  
examined for reason 

. . . . . . . . . . 

D.8.1X.2 Guidance for ASEs.C and D Data. 

1. Examine raw data for ASL D validation and verify correct calculation of sample 
results reported by the laboratory. 

2. Compare digestion and distillation logs, instrument printouts, and strip charts to 
reported sample results for ASL D validation. 

3. Verify that there are no transcription or reduction errors (e.g., dilutions, percent 
solids, sample weights) on one or more samples. 

800537 
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4. Verify that results fail within linear range of ICP and within calibrated range for non- 
ICP parameters. 

NOTE 

When the laboratory provides both ICP and furnace results for 
an analyte in a sample and concentration is grater than ICP 
IDL, results may be used to assist in quantitation problem 
iden ti fication. 

5 .  If ICP analysis results are used for arsenic, thallium, selenium, or lead, proceed as 
follows. 

a. Verify that sample results are greater than five times ICP IDL. 

b. If discrepancies are found, contact laboratory to obtain additional information 
to resolve differences. If a discrepancy remains unresolved, qualification of 
data may be warranted. 

D.8.11.3 Guidance for ASL D. The following guidance applies to ASL D data only and 
shall be performed in addition to guidance in paragraph D.8.10.3. 

1. Examine raw data for ASL D validation for anomalies (e.g., baseline shifts, negative 
absorbance, omissions, legibility). 

D.8.12 Field Duplicates 

Field duplicate samples may be collected and analyzed as an indication of overall precision. 
These analyses measure both field and laboratory precision. Therefore, the result may have 
more variability than laboratory duplicates, which measure only laboratory performance. It 
is expected that soil duplicate results will have a greater variance than duplicates of water 
matrices because of difficulties associated with collecting identical soil samples. 

D.8.12.1 Criteria. There are no review criteria for field duplicate analyses comparability. 
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D.8.12.2 for ASLs C and D. 

1. Identify field duplicate samples on field sample sheets. 

2. Compare reported results for each sample and calculate RPDs if appropriate. 

3. Provide reviewer comments with evaluation report of field duplicates. 

D.8.13 Overall Assessment of Data for a Case 

This gukhce is applicable to ASL D data only. The data reviewer shall make professional 
judgements, express concerns, and comment on validity of the overall data package for a case. 
This is particularly appropriate when there are several QC criteria out of specification. 
The additive nature of QC factors out of specification is difficult to assess in an objective 
manner, but the -reviewer has a responsibility to inform users concerning data quality and 
limitations. Availability of DQOs is helpful in this review. The information will help the user 
avoid inappropriate use of data and yet not preclude all consideration of the data. 

D.8.14.1 Q&&. 

IDLs shail be specified for dl data packages Atomic Absorptio 
analyses, 

DLS shalt be spec presented, 
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D.9 DATA VALIDATION GUIDANCE FOR GAS CHROMATOGRAPHY OF 
ORGANIC COMPOUNDS FOR ASIA B, C, AND D 

as chromatography 
valuating Solid Wost 

for organic compounds is adapted from Test Met 
W-846, Third Edition, November 1986. The followin 

D.9.1 Validation Guidelines for Gas Chromatography Data 

D.9.1.1 
require different validation guidance. 

Guidelines for ASL B Data. There are two sub-levels of ASL B data, and they 

If the samples taken are user-defined as ASL B, they shall be validated in accordance with 
requirements in the PSP for that sampling event. When the data user specifies the QC 
requirements, the validation requirements shall also be specified in the PSP. 

If ASL B analysis is specified, QC information shall be reviewed and compared to the QC 
acceptance criteria of the individual methods. The portions of ASLs C and D gukfmee that are 
applicable (e.g., matrix spike/matrix spike duplicate, blanks, laboratory control samples) shall 
be used as the outline for review. The specific acceptance criteria from the Appendix G method 
shall be used. 

D.9.1.2 Guidelines for ASL C Data. As GC methods are identified or developed for ASL 
C analysis, corresponding data validation guidance shall be developed and implemented. 

D.9.1.3 The following gukhce for ASL D data validation 
contam basic instructions for several methods. As new methods are identified or developed, 
corresponding supplemental requirements shall be written. 

Guidelines for ASL D Data. 

D.9.2 Holding Times 

Holding time is measured from sample collection to time of sample analysis. 

D.9.2.1 Criteria. 

0 Samples shall be analyzed within the holding times specified in Table 6-1 for the 
appropriate analytes. 

D 9 2 2  

1. . .  If holding time is exceeded, proceed as follows. 

Guidance ................... ;.~ .:.:.: ;,: . . .  ....................................... 
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a. Flag positive results as estimated (J). 

b. Flag associated sample quantitation limits as estimated (UJ). 

c. Dbcument that holding times were exceeded. 

I 2. If holding time is grossly exceeded, use professional judgement to establish data 
reliability. 

NOTE 

Associated non-detect data may be flagged as unusable (R). 

D.9.3 Calibration 

D.9.3.1 Criteria. An external calibration guidance shall be used for quantitation by the 
laboratory. If the calibration factor is used for sample quantitation, the following criteria shall 
apply. 

For initial calibration, percent RSD shall be less than or equal to 20 percent. 

For continuing calibration, percent D shall be less than 15 percent. 

If the linear regression method is used for sample quantitation, the following criteria apply. 

Verification of the calibration curve is required. 

0 Correlation coefficient shall be greater than or equal to 0.995. 

D.9.3.2 -. In the primary analysis, standards shall be analyzed at the beginning of 
the twelve-hour period followed by the proper sampldstandard sequence. Confirmation analysis 
requires a mid-level standard at the beginning of the twelve-hour period. The mid-level standard 
shall be run at the end of the sample/standard sequence but within the twelve-hour period. If 
calibration criteria are not met, proceed as follows. 

1'. If criteria for initial calibration are not met, flag associated quantitative results as 
estimated (J). 

2. If criteria for continuing calibration are not met in the primary analysis, flag associated 
quantitative results as estimated (J). 

3. If criteria for continuing calibration are not met in the confirmation analysis, use 
professional judgement to determine data reliability. 
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4. If proper standards have not been analyzed, use professional judgement to determine data 
reliability. 

D.9.4 Blanks 

D.9.4.1 criteria. Blank criteria apply to method, trip, and field blanks. 

Criteria for evaluation of blanks apply to blanks associated with samples. If there is a problem 
with a blank, data associated with the cise shall be evaluated to determine if there is an inherent. 
variability in data for the case or if the problem is an isolated Occurrence not affecting other 
data. Contaminants should not be present in blanks. 

D.9.4.2 S;uidanR. 

1. Review results of associated blanks and FEMP forms as specified in the LSC and raw 
data (e.g., chromatogram, reconstructed ion chromatogram, quantitation reports or d a i  
system printouts). 

< 2. Verify that method blank analysis has been reported per matrix, per concentration level 
for each GC system used to analyze VOA samples, and for each extraction batch for 
other analyses. The method blank summary may be to assist in identifying samples 
associated with each method blank. 

NOTE 

When unsuitable blank results are obtained, action depends on 
circumstances and origin of the blahk. 

3. Do not report positive sample results unless concentration of compound in sample 
exceeds ten times amount in any blank for common contaminants listed in step 7 or five 
times amount for other compounds. 

4. When more than one blank is associated with a given sample, base qualification upon 
comparison with the associated blank having the highest concentration of contaminant. 

NOTE 

Results shall not be corrected by subtracting a blank value. 
'808522 

5. Take no action if compound is found in a blank but not found in the sample. 

6. Qualify compounds other than those listed in step 7 that are detected in the sample and 
also detected in an associated blank when sample concentration is less than five times the 

. *, .* J blank concentration. 
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7. Report a positive result, if concentration of compound in the sample exceeds ten times 
amount in a blank for the following common laboratory contaminants. 

0 Methylene chloride 

0 Acetone 

0 2-butanone (Methyl-ethyl Ketone) 

0 Common phthalate esters 

0 Toluene 
NOTE 

The blank analyses may not involve the Same weights, volumes, or dilution 
factors as the associated samples. These factors shall be considered when 
applying the 5-times and 10-times criteria so that a comparison of the totai 
amount of contamination is actually made. There may be instances where little 
or no contamination is present in associated blanks, but qualification of the 
sample was deemed necessary. Contamination introduced through dilution water 
is one example. Instances of this can be detected when contaminants are found 
in the diluted sample result but are absent in the undiluted sample result. 
However, if the reviewer determines that the contamination is from a source other 
than the sample, data shall be qualified. In this case, the 5-times or 10-times 
rules do not apply and sample value shall be reported as a non-detect. 

Following are examples of applying blank qualification guidelines; however, certain 
circumstances may warrant deviation from these guidelines. 

case 1 Sample result is greater 
of the blank result. 

Blank Results 
RQL 
Sample Results 

than RQL but less than (5 or 10 times) required amount 

Rule 
JO Times 5 Times 

Qualified Sample Result . 

7 7 
5 5 
60 30 
60U 30U 

In the example for the 10-times rule, sample results less than 70 (or 10 x 7) are 
qualified as nondetects. 

000523 
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For the 5-times rule, sample results less than 35 (or 5 x 7) are qualified as non- 
detects. . 

case 2 Sample result is less than RQL and also less than (5- or 10-times) required 
amount of the blank result. 

I Rule 
10 Times 5 Times 

6 Blank Result 

Sample Result 4J 
5u Qualified Sample Result 

RQL 5 
6 
5 
4J 
5u 

Data are not reported as 4U because this indicates a detection limit below the 
RQL. 

case 3 Sample result is greater than (5- or 10-times) required amount of the blank result. 

Rule 
10 Times 5 Times 

10 10 

120 60 
120 60 

Blank Result 

Sample Result 
Qualified Sample Result 

RQL 5 5 

For both 10-times and 5-times release, sample results exceeded adjusted blank 
results of 100 (or 10 x 10) and 50 (or 5 x 10). 

8. If gross contamination exists, flag affected compounds as unusable (R) in samples 
affected by interference. 

9. If inordinate amounts of other compounds are found at low levels in blanks, record it in 
data review comments. It may be indicative of a laboratory problem. 

D.9.5 Surrogates 

Laboratory performance with individual samples is checked by spiking samples with surrogate 
compounds prior to sample preparation. Evaluation of results of surrogate spikes is not 

,.. necessarily , straightforward. The sample itself may produce effects caused by such factors as 
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interferences and high concentrations of analytes. Effects of the sample matrix are frequently 
outside laboratory control and may present relatively unique problems, so review and validation 
of data based on specific sample results is frequently subjective and demands analytical 
experience and professional judgement. Accordingly, the following guidance consist primarily 
of guidelines and, in some cases, optional approaches are suggested. 

D.9.5.1 
semi-volatile compounds shall be within limits specified in the applicable method and LSC. 

S r S  C a nd D Criteria. Sample and blank surrogate recoveries for volatile and 

D.9.5.2 

1. 

2. 

3. 

4. 

5 .  

6. 

6. 

Check raw data (e.g., chromatogram, quantitation list) for ASL D validation to verify 
recoveries on surrogate recovery form. 

W h e n  there are unacceptable surrogate recoveries followed by successful re-analyses, 
report only the successful run. 

From surrogate recovery forms, determine if any one surrogate is out of specification or 
if any surrogate has a recovery of less than ten percent. If so, re-analyze surrogates that 
are outside criteria. 

From surrogate recovery forms, determine if recoveries are out of specification with no 
evidence of repurging, re-injection, or re-extraction. If so, the laboratory has failed to 
perform satisfactorily. 

Verify that no blanks have surrogates outside criteria parameters. 

If there are two or more analyses for a particular fraction, determine which are the best 
data to report based on the following considerations. 

Surrogate recovery (marginal versus gross deviation) 

Holding times 

0 

For surrogate spike recoveries out of specification, proceed as follows. 

Comparison of the values of compounds reported in each fraction 

a. If a surrogate is out of specification but has  recoveries greater than ten percent, 
proceed as follows. 

(1) 

(2) 

Flag positive results for that fraction as estimated (J). 

Flag negative results for that fraction with the sample quantitation limit as 
estimated (UJ). 

(Joo525 
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b. If a surrogate in a fraction shows less than ten percent recovery, proceed as 
follows. 

(1) Flag pQsitive results for that fraction as .estimated (J). 

(2) Flag negative results for that fraction as unusable (R). 

c. Do not qualify data with respect to surrogate recovery unless one is out of 
specification, or unless recovery of a surrogate is less than ten percent. 

d. For a blank analysis with surrogates out of specification, give special 
consideration to validity of associated sample data and determine if problems are 
isolated to the blank or if there is a fundamental problem with the analytical 

’ process. For example, if one or more samples in the batch show acceptable 
surrogate recoveries, the blank problem may be an isolated occurrence. Even if 
this judgement allows some use of the affected data, analytical problems remain, 
which shall be reported to and corrected by the laboratory. 

D.9.6 Matrix SpikejMatrix Spike Duplicate. 

MS/MSD data are generated to determine long-term precision and accuracy of the analytical 
method on various matrices. These data alone cannot be used to evaluate precision and accuracy 
of individual samples. 

. 

D.9.6.1 Criteria. Spike recoveries and RPDs between MS/MSD recoveries shall be within 
advisory limits in the applicable method table in Appendix G. 

D.9.6.2 w n c e  for ASLs C and D Data. 

1. Inspect data results for MS/MSD recovery. 

2. Verify transcriptions from raw data and verify calculations for ASL D validation. 

3. Do not use MS/MSD data alone to qualify an enure case. Use informed professional 
judgement and MS/MSD results in conjunction with other QC criteria to determine the 
need for some qualification of the data. 

4. Assess effect of results of MS/MSD on associated data with regard to the MS/MSD 
sample itself plus specific analytes for samples associated with the MSIMSD. 

5 .  If it can be determined that results of the MS/MSD affect only the spiked sample, limit 
qualification to this sample alone. 

, *  : ,.6::, If it is determined through MS/MSD results that a laboratory is having a systematic 
problem in analysis of one or more analytes, apply qualification to associated samples. 
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D.9.7 Compound Identification 

D.9.7.1 Criteria. 

0 Retention times of reported compounds shall fall within the calculated window for two 
chromatographic columns. 

Secondalumn confirmation is mandatory at ASLs C and D. If qualitative criteria for 
two-column confirmation are not met, reported positive detects shall be considered non- 
detects. 

D.9.7.2 w d a n a .  

1. Use professional judgement to assign an appropriate quantitation limit based on the 
following guidelines. 

a. If misidentified peak was sufficiently outside target compound retention-time 
window, RQL may be reported. 

b. If misidentified peak poses an interference with potential detection of a target 
peak, reported value shall be considered and flagged as estimated quantitation 
limit (U J) . 

D.9.8 Laboratory Control Samples 

D.9.8.1 Criteria. Internal QC limits set by the applicable method (Appendix G) for a given 
sample matnx shall be applied. 

D.9.8.2 Guidaaa. 

1. If LCS exceeds method limits for a given sample matrix, inspect data from the associated 
sample batch. 

2. If no analytical problems are found, compare data analyzed with the out-of-control point 
in the QC section of the case narrative provided with the data package by the laboratory 
performing the analyses. 

3. If problems are found in analytical data, re-analyze samples associated with the batch and 
report data from the re-analysis. 

4. . If holding times are exceeded during re-analysis, include both sets of data in the data 
5 .  . package. 

000527 
5 .  If LCS and matrix spike results are outside method limits, either re-analyze sample 

within holding times or flag data as unusable (R). 
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D.9.9 Compound Quaatitation and Reported Detection Limits 

The objective is to ensure that reported quantitation results and RQLs are accurate. 

D.9.9.1 Criteria. The following criterion applies to both ASLs C and D data. 

Compound quantitation, as well as adjustment of the RQL, shall be calculated in 
accordance with the method specified in Appendix G. 

D.9.9.2 
D data. 

for ASLs C and D. The following guidance applies to both ASLs C and 

1. Verify that RQLs were adjusted to reflect sample dilutions, splits, concentrations, clean- 
up activities, and dry weight factors there were not accounted for in the analytical 
method. 

2. Flag quantitation limits affected by large, off-scale peaks as unusable (R). 

3. If interference is on-sale, provide an estimated quantitation limit (UJ) for each affected 
compound. 

4. Use professional judgement to decide whether a much larger concentration obtained in 
one column versus the other column indicates presence of an interfering compound. 

5. If an interfering compound is indicated, report lower of the two values and qualify it as 
presumptively present at an estimated quantity (NJ), which will necessitate a 
determination of an estimated concentration in confirmation column. 

Document that presence of interferences has obscured attempt at second-column 
confirmation. 

6. 

s to ASL D data only and shall 

1. Examine raw data to verify correct calculation of sample results reported by the 
laboratory. 

owi2€3 
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2. Compare quantitation reports, chromatograms, and sample preparation logs to reported 
positive sample results and quantitation limits. 

D.9.10 Overall Assessment of Data for a Case 

The data reviewer shall make professional judgements, express concerns, and comment on 
validity of the overall data package. This is particularly appropriate when there are several QC 
criteria out of specification. 

The additive nature of QC factors out of specification is difficult to assess in an objective 
manner, but reviewer has a responsibility to inform users concerning data quality and limitations. 
Availability of DQOs is helpful in this review. The information will help the user avoid 
inappropriate use of data and yet not preclude all consideration of the data. 

D.10 DRINKING WATER DATA VALIDATION GUIDANCE FOR ASL B 

Drinking water data validation guidance are based on the EPA method dated December 1988 foi 
GUMS analysis of volatile organic compounds. 

D. 10.1 Internal Standards 

D.lO.l.l Criteria. The following IS perfomiance criteria will ensure that GUMS sensitivity 
response is stable during every run. 

0 IS area counts shall not vary by more than a factor of two (- 50 percent to + 100 
percent) from associated calibration standard. 

0 IS retention time shall not vary more than & 30 seconds from associated calibration 
standard. 

D.10.1.2 m. 
1. Check raw data to verify recoveries of ISs. 

2. Verify retention times. 

3. 

D.10.2 Surrogate Analytes 

D.10.2.1 Criteria. Sample and blank surrogate recoveries shall be within specified limits. 

ow529 
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D l O Z Z  Gafcfance 
. . . . . . . . . . . . . . . . . . . . . . . .  

1. Check raw data to verify surrogate recovery. 

2. If surrogates are outside limits, flag positive results for that fraction as estimated (J). 

D.10.3 Laboratory Duplicates 

Analysis of laboratory duplicates gives a measure of the precision associated with laboratory 
guidance. 

D.10.3.1 Criteria. 

Specific criteria for laboratory duplicate analyses comparability are specified in the 
applicable method (Appendix G). 

D.10.3.2 S;af&ne, 

1. Compare results for each sample and calculate RPD. 

2. If laboratory duplicate samples are outside control limits, re-analyze them. 

D. 10.4 Field Duplicates 

Analysis of field duplicates gives a measure of precision to sample collection, preservation, and 
storage as well as to laboratory procedures. Field duplicate samples are collected every 
sampling round or sample delivery group. 

D.10.4.1 Criteria. There are no specific criteria for field duplicate analyses comparability. 

D.10.4.2 mfdana.  

1. 

D.10.5 Laboratory Reagent Blanks 

Compare results for each sample and calculate RPD. 

Assessment of blank analysis results identifies existence and magnitude of contamination 
problems. 

D.10.5.1 Criteria. Contaminants should not be present in blanks. 
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D.10.5.2 w. 
1. If gross contamination exists in the blank, flag affected compounds as unusable (R). 

2. If inordinate amounts of target compounds are found at low levels, take corrective action 
as this is indicative of a laboratory problem. 

D.10.6 Field Reagent Blanks 

Reagent water is placed in a sample container in a laboratory and treated as a sample in all 
respects, including exposure to sampling site conditions, storage, preservation, and analytical 
guidance. 

D.10.6.1 Criteria. There are no criteria for field reagent blanks. 

D.10.6.2 Guidancg. 

1. If contamination exists, record this fact in data review comments and forward to FEMP 
project manager. 

D.10.7 Laboratory Performance Check Solutions 

A laboratory check solution is made up of one or more compounds and used to evaluate 
performance of the instrument system. 

D.10.7.1 Criteria. 

D.10.7.2 &A. 

Criteria are established in the applicable method (Appendix G). 

1. If check solution is outside control limits, take corrective action (e.g., trouble-shoot 
instrument and standards preparation). 

D.10.8 Matrix SpikeMatrix Spike Duplicates 

MS/MSD data are generated to determine long-term precision and accuracy of analytical method 
on various 

D.10.8.1 
applicable 

D.10.8.2 

matrices. 

Criteria. Spike recoveries shall be within advisory limits established in the 
method (Appendix G). 

sitMa€e* 

1. If results are outside advisory limits, use results in conjunction with other QC criteria 
and establish need for qualification of data. 
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D.10.9 Calibration Standards 

D. 10.9.1 Criteria. 

RSD shall be less than 20 percent of true value. 

For continuing calibration, the response factor for each analyte and surrogate shall be 
within 30 percent of mean value measured in initial calibration. 

D.lO.10 Compound Quantitatioo and Reported Detection Limits 

The objective is to ensure that reported quantitation results and RQLs are accurate. 

0.10.10.1 Criteria. The following criterion applies. 

0 Cornpound quantitation, as well as adjustment of the RQL, shall be calculated in 
accordance with the specified method (Appendix G). 

D. 10.10.2 Qidance. 

1. Examine raw data to verify correct calculation of sample results reported by the 
laboratory. 

2. Compare quantitation reports, chromatograms, and sample preparation logs to reported 
positive sample results and quantitation limits. 

3. Verify that RQLs were adjusted to reflect sample dilutions, splits, concentrations, clean- 
up activities that were not accounted for in the Appendix G method. 

) 
4. Flag quantitation limits affected by large, off-scale peaks .as unusable (R). 

5 .  If interference is on-scale, provide an estimated quantitation limit (UJ) for each affected 
compound. 

6. Use professional judgement to decide whether a much larger concentration obtained in 
one column versus the other column indicates presence of an interfering compound. 

D.10.11 Overall Assessment of Data for a Case 

The data reviewer shall make professional judgements, express concerns, and comment on 
validity of the over& data package. This is particularly appropriate when there are several QC 
criteria out of specification. The additive nature of QC factors out of specification is difficult 
to assess in an objective manner, but reviewer has a responsibility to inform users concerning 
data quality and limitations. Availability of DQOs is helpful in this review. The information 

. I  

030532f 
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will help the user avoid inappropriate use of data and yet not preclude all consideration of the 
data. 

D . l l  DATA VALIDATION GWANCE FOR RADIOLOGICAL ANALYSES 

Generally, validation of the data will include examination of the digestion, separation, or other 
preparation logs, all instrument printouts, including spectra and counting logs for all samples, 
standards, and QC samples. Chain-of-custody records, calibration data, including certifications 
of standards, calculations of the detection levels and results, background results, and if available, 
computer algorithms must also be examined. 

Calculations made from the raw data are verified to ensure that no transcription errors were 
made and that all results are correctly reported in the data package. Verification includes 
checking the mathematical operations including conversion of units and dilution factors. Other 
radiological parameters such as the half-lives, decay corrections, branching ratios, dead times 
for counters, and correlation coefficients for efficiency curves may need verification as well: 
Requirements to be reviewed during validation are listed below. 

1. 

2. 

3. 

4. 

5 .  

6. 

7 .  

8. 

9. 

10. 

Completeness Checks 

Calibration 

Blanks 

Detection Limits and Sample Results 

Radiometric and Gravimetric Yields 

Duplicate Samples and Analyses 

Laboratory Control Samples 

Holding Times 

Analysis of Alpha-Emitting Radium Isotopes Using Scintillation Counting 

Analysis of Ra-226 Using Scintillation (Lucas) Cell Counting 

ooBBs33 

5 
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1 1. Supplemental Requirements for Fluorometric Analysis of Uranium 

12. Other Quality Control 

D. 11.1 Completeness Checks 

. .  . .  

D . l l . l . l  Evaluation Criteria. Verify that the items listed in the SOW, if available, and the 
Method Specific Appendices are included in the data package. These items may be recorded in 
various ways, and the data package may be organized differently than this guidance, so some 
searching may be required. Information that pertains to a requirement that is associated with 
an R qualifier, e.g., initial calibration, is classed as major, and its lack would be a major 
deficiency. A minor deficiency would result from a lack of information associated with a J 
qualifier, e.g., duplicates. The validator may have to use professional judgement to classify 
some deficiencies. 

D.11.1.2 Guidance. If minor deficiencies are encountered and can not be rectified by the 
laboratory, then generally all affected (associated) data must be qualified as estimated (J). 
Major deficiencies that can not be rectified will require that all affected data be qualified as 
unusable (R). 

D.11.2 Calibration 

Instruments must be calibrated in accordance with laboratory standard operating guidance and/or 
manufacturer's instructions initially and when a detector or other major system component is 
changed. Frequently thereafter, less extensive continuing. calibration checks, which consist of 
background and check source counts, must be done. 

NOTE 

S '  
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D.11.2.1 Initial Calibration Evaluation Criteria. Review the data package to verify that 
the instrument was calibrated within the time period specified in the laboratory standard 
operating guidance or manufacturer's instructions, but not less than annually. 

D. 11.2.2 $A.&ianq. 

1. If the instrument was not calibrated within the specified time period qualify the associated 
data as unusable (R). Associated data means, in this case, results for all the analyses for 
each run or day during the period for which no calibration is valid. 

2. Each detector in multiple counting systems must be calibrated. Compare the 
identifications of detectors calibrated against those used for all analyses to verify that 
each detector used was calibrated. 

3. If the detector was not calibrated qualify all associated data as unusable (R). 

4. Use National Institute of Standards and Technology (NIST), NIST-traceable, oi 
equivalent certified standards for calibration. 

5 .  Review the certifications, including identification numbers, of the standards. Compare 
the identification numbers on the certificates with identification numbers on the 
instrument printouts. 

6 .  If the standards used for calibration are not certified or traceable, or cannot be positively 
identified, qualify all associated data as unusable (R). 

NOTE 

The standards must not have decayed away by the time they are 
used for calibration. 

7. Review the expiration or issue (assay) dates, and activities of the standards. 

8. If the standards were used past their expiration dates, or past five half-lives of the 
radionuclide of interest if'no expiration date is provided, qualify all data as 
unusable (R). 
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NOTE 

D.11.2.3 
radionuclide(s). 

Co ntinuine Calibratiorl. The check source should be identified by activity and 

D.11.2.4 *. 
1. If the activity and identity of the radionuclide(s) used in the check source(s) are not 

provided qualify all associated data as estimated (0. 

2. Check source(s) shall be counted daily or as specified in the 

3. If the daily check source is not performed, qualify associated results as unusable (R). 

4. The check source counts shall be within the control limits provided by the laboratory but 
no greater than plus or minus 3 standard deviations of the mean. Review the resuits, 
including raw data, of all daily check source counts. 

If the check source counts are outside of the control limits, qualify all associated data as 
unusable (R). Associated data means here all the results for all the counts within the 
time period covered by the out of control counts. Use the raw data, or compare the raw 
data with the count log, to determine the affected time periods. Note any bias or trend 
in the data validation report. 

5 .  

6 

NOTE 
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7 

a 

D.11.2.5 SUDD lemental Initial Calibration Reauirements for Analvses Us inP Gas 
Pronortional Counters Evaluation Criteria. Depending upon the type of counter/system used 
review the results, as applicable, of the plateau determination, amount of alpha-beta crossover, 
random coincidence counts, and/or energy calibration. Review the efficiency determinations 
and self-absorption curves. Compare the range of the self-absorption curve to the amounts of 
field and QC samples counted. Self-absorption curves shall be generated for each radionuclide 

D.ll.2.6 b p l e m e n t a l  Initial Calibration Reuuirements for Analvses Usine Gas 

2. If the field and QC sample preparations are outside the range of the required self- 
absorption curves, qualify all associated data as estimated (J). 

3. If the beta efficiency calculation shows less than 20 percent efficiency, qualify all data 
as unusable (R). 

D.11.2.7 SUDD lemental Continuine Calibration Requirements for Analvses Usiw Gas 
ProDortional Counters Evaluation Criteria: Verify that chi-squared or other appropriate 
statistical tests were done for the counters 

I . .  
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D.l l .2 .8  
ProDortional Counters Guidance. 

1 .  

SUDD lemental Continuing Calibration Reauirements for Analvses Usinp G ~ Q  

If a chi-square test was not performed, or results of the test show non-random behavior, 
then qualify all data as estimated (J). 

2. Stability verifications, e.g., plateau(s) or response(s) to the check sources shall be made 
after each gas change. Specific verifications may not be needed if check sources are 
used daily. 

3. If stability verifications were not performed qualify all data as estimated (J). 

D.11.2.9 Sumlemental Initial Calibration Reauirernents for Analvses UsinP AlDha 
SmtroscoDv Criteria. The calibration of the detector system must cover the energy range of 
interest, that is, the radionuclides (peaks) used for calibration must be identical to and/or bound 
the energy range of the radionuclides of interest. 

D. 11.2.10 
SDKtrOSCODV Gu idam. 

&gmlemental Initial Calibration Requirements for Analvses Using A l ~ h a  

1. Xf the energy of the alpha particle(s) of the radionuclide(s) of interest falls outside the 
calibrated range of the detector, qualify all results as unusable (R). 

2. Review the calibration spectrum or printout to verify that the resolution of the detector 
system provides accurate identification of each peak centroid, i.e., the peaks have 
sufficient counts and are distinct and separate from each other. 

3. If the centroids of the peaks used for calibration can not be determined from the 
spectrum or printout, qualify all results as unusable (R). 

4. A nominal value of 90 keV (or number of channels if detector gain is available) FWHM 
is used to gauge resolution for each peak used to calibrate the detector system. 

5 .  If the resolution of the system is greater than WI keV (or corresponding number of 
number of channels) FWHM for any of the peaks used for calibration, qualify all results 
as estimated (I). 

D.11.2.11 SuDalernental Continuing Calibration Reauirements for Analvses U sing AIgha 
Smtroscopv Criteria. 

1. Compare the efficiency obtained from the calibration to the efficien~do$aiid from the 
check source count(s) for the SDG. The efficiencies should be within ?p&nt. 

Y 
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OR 

2. Compare the efficiency from the check source count for the SDG with the control charts. 
The efficiency should be within the control limits or 3 sigma. 

D.11.2.12 @hhce  for Sumlernental Continuing Calibration Reauirernents for Analvses 
UsinP Alpha Sgect rOSCODy. 

1. If the check source efficiency is not within the limits, qualify all associated results as 
unusable (R). 

D.11.2.13 Criteria for SURD lemental Calibration Reauirernents for Anaivses Us ing Cammq 
Swctroscory. Efficiency calibration aipproxhatew a smooth semi-log curve. 

D.11.2.14 
Gamma Swc troscoay. 

m e  for Sumlernental Calibration Reauirernents for Analvses Using 

1. 

2. 

3. 

4. 

5 .  

6. 

Review the efficiency calibration curve and/or raw data (minimum of lo00 counts in net 

The energy salibra check may be comb k Source wmt. 

Verify that geometry and matrix factors were accounted for in the analyses of all field 
and QC samples. 

If geometry and matrix factors are not used, qualify all results as unusable (R). 

The calibration of the detector system must cover the energy range of interest, but at 
least . Review the energy calibration and verify that the radionuclides 
(peaks) used for calibration are within and/or bound the energy range of the radionuclides 
of interest. 

If the energy of the radionuclides falls outside the calibrated range of the detector, 
qualify all results as unusable (R). 

Review the calibration data to verify that the resolution of the detector system is 
sufficient for the radionuclides of interest, i.e., that accurate identification of peak 
centroid can be made, and the peaks are distinct and separate from each other. -A 
nominal value of five channels (full width, half maximum) is used to gauge resolution. 

00053s 
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NOTE 
. . . . . . . . . . .  

. . . . . . . . . . . .  

7 .  If the resolution of the system is greater than five channels (full width, half maximum) 
for any peaks used for calibration, qualify all results as mu&€e (R). 

NOTE 

8 in grfzi f 

D. 11.2.15 Criteria for SuDDlemental Calibration Reauirements for Analvsk of Ra-226 
Using Scintillation (Lucas) Ce I1 Counting. A counting system consists of a scintillation cell 
and associated photomultiplier tube, electronics and scaler. Each counting system should be 
calibrated as a unit. Calibration consists of determining a calibration constant using a NIST 
traceable Ra-226 standard. The calibration constant includes the de-emanation efficiency of that 

The scintillation cell shoul 
association with a specific counting system to be identified. 

D.11.2.16 w e  for Sumlemental Calibration Reauirements for Analvsis of Ra-226 
Using Scintillation (Lucas) Ce II Counting. 

1. If calibration data cannot be definitely associated with the specific counting system, 
qualify associated sample results unusable, (R). 

2. If the counting system has not been calibrated within six months and/or a system stability 
check source result cannot be associated with the result in question, then qualify the 
associated results as estimated (J). 

3. If the counting system is not calibrated upon replacing the scintillation cell, qualify 
associated results as estimated, (J), if the cell has a previously determined calibration 
constant or is unusable, qualify as unusable (R), if no constant is available for the 
replacement cell. 

' 1  8 .  
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D.11.2.17 SUDD lemental G m c e  for Fluorometric Analvsis of Uranium. In addition to 
the internal standard added to each sample, a calibration should be performed prior to sample 
analysis to confirm the linear relationship between the fluorometer readings and uranium 
concentrations. 

e If a calibration is not performed prior to sample analysis to verify linear instrument 
response, qualify associated results as estimated (J). 

D.11.3 Blanks 

D.11.3.2 

1. 

2. 

3. 

The net blank value, Le., the results from the analysis of the blank corrected for 
background, should be less than the MDC, which is the quantity,of radioactive material 
that can be detected in the sample at the 95 percent confidence level. Review the data 
and verify that no contaminants were detected. 

If contaminants are detected in any blank, associated sample results that are reported as 
statistically greater than background but less than the MIX, are qualified as nondetects 
0. Any other sample result is qualified as an estimated detect (J) unless the sample 
result is 10 times the contaminant in the blank. Generally, no action is taken for 
radionuclides detected in a blank but not in a sample, although the validator must be 

.. 
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vigilant for situations when a radionuclide in a blank but not in a sample may cause 
interference with other radionuclides of interest in the sample. 

4. Verify calculation or method of calculating the net blank value. 

5 .  Any blank with a negative result whose absolute value is greater than MDC must be 
carefully evaluated to determine its effect on sample data. Review all the QC data 
specific to the method to evaluate the possibility of false negatives. 

D.11.3.3 SuDDlemental Blanks Rwuirements for Analvsk of AIDha-Emitting Radium. 
Isotows us ing Scintillation Counting. Most chemical reagents contain some levels of radium. 
Generally, it is prudent to analyze additional.blank samples in the event that the batch or lot 
number of a reagent should change in the course of preparing a group of samples for analysis. 

0 If additional blank samples are not analyzed to check potential contamination of reagents 
with a different lot number from those used for previous blanks, qualify associated 
resuits as estimated (J). 

D.11.3.4 &p lemental Blanks Reauirements for Analvsis of Ra-226 Using Scintillation 
/Lucas) Cell Counting. Most chemical reagents contain some levels of radium. Generally, 
it is prudent to analyze additional blank samples in the event that the batch or lot number of a 
reagent should change in the course of preparing a group of samples for analysis. 

a If additional blank samples are not analyzed to check potential contamination of reagents 
with a different lot number from those used for previous blanks, qualify associated 
results as estimated (J). 

D.11.4 Detection Limits and Sample Results 
I 

D.11.4.1 Criteria. Methods must be equivalent to the following. 

LLD = (4.66) (Background Counts)'' 

MDC = 14,661 (U ncorrected Blank Counts)'' 
(Efficiency) (Volume) (Yield) (Conversion Factors) 

D.11.4.2 wdana* , 

.............................................. 

1. Verify calculation or method of calculating the LLD and the !&tDC. .............. 

- .  
. . .  

' 1  

. .  
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2. Verify that positive results (detects or results not qualified U) reported meet detection 
limits stated in the SOW and are above the MDC for the analysis or method. 

If the MRC cannot be verified, qualify all associated results as estimated detects (I) or 
estimated non-detects (UJ). 

3. 

4. Verify the calculation of sample results by examining the raw data, i.e. spectra or 
printouts, for counts, counting time, efficiencies and yields or recoveries, and data 
transcriptions, e.g., sample volumes. 

5.  Correct errors on the photocopied pages of the data package and include in the data 
validation report. 

. . . . . . . . . . . . . . . . . . . . . . . . . . 

0.11.5 Radiometric and Gravimetric Yields 

D.11.5.1 Criteria. At least one spike, tracer, or chemical yield must be analyzed in each 
SDG. The tracer, spike, or carrier must have chemical and radioactive characteristics 
appropriate for the sample matrix and analytical method. 

D. 11 5.2 Guidance. 

1. If no or an inappropriate spike, tracer, or carrier was used qualify all associated results 
as unusable (R). 

2. Samples identified as field blanks may not be used for spike, tracer, or chemical yield 
analysis. Verify that the field blank was not used for such analyses. Look at chain-of- 
custody documents to find identifier. 

3. If the field blank was used for spike, tracer, or chemical yield analysis, all other QC data 
must be carefully checked and professional judgement used when evaluating the data. 
Document if the field blank was used but don’t qualify data on this alone. 

4. 
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activity, recovery limits do not apply. Review the raw data for counts, activity, 
andaliquot of the tracer, spike, or carrier 'used. Verify that the per cent recoveries or 
yields were corfectly calculated and reported and that the results fall within the specified 
limits. 

. . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . .  

D.11.5.3 
Using AlDha Spectroscou. 
The percent recovery of the tracer should be between 30 percent and 105 percent. 

D.11.5.4 -nee for Sumlemental Reauirements for Radiometric Yields for Analvse 
Using A b h a  Sw ctroscopy. 

Criteria for Sumlernental Reauirements for Radiometric Yields for Analvses 
A tracer should be used to spike each sample prior to analysis. 

If a sample did not have a tracer added, qualify the result as unusable (R). 

Verify that recovery is calculated from the applicable instrument efficiency. Check the 
calculation of recovery using the following formula. 

percent recovery = (net CPM tracer/DPM tracer added) x 
(efficiency in DPMKPM) (100) 

. . . . . .  

Record any bias or trend in estimated results in the data validation report. 

D.11.5.5 
(Lucas) Cell Counting. 
recoveries achieved with the method and evidence that sample results were corrected. 

Gravitirnetric Yield Requirements for Analysis of Ra-226 Using Scintillation 
The laboratory shall provide information on typical chemical 

. .  
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If information is not provided on the determination of the chemical yield for each 
sample, qualify the results as estimated (J). 

D.11.6 Duplicate Samples and Analyses 

D.11.6.1 Criteria. At least one duplicate processing and analysis must be performed for 
every twenty samples in the SDG. 

D.11.6.2 -. 
1. 

2. 

3. 

4. 

5.  

If the number of duplicate analyses is not satisfactory, qual@ all associated results 
as estimated (J). 

Samples identified as field blanks (look at chain-of-custody documents) may not be 
used for duplicate sample analysis. Confirm that the field blank was not used for the 
duplicate analysis. 

If the field blank was used for duplicate analysis, all other QC data must be carefully 
checked and professional judgement exercised when evaluating the data., Document 
if the field blank was used, but don’t qualify data on this alone. 

icat is sample Reia 

. . ^  . .  
0430545 
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D.11.7 Laboratory Control Samples 

Laboratory control samples may be prepared by the same laboratory performing the 
analyses or by a reference laboratory or agency. Laboratory control samples are equivalent 
to internal or external control samples. Laboratory control samples, or their equivalents, 
may be identified as QC samples, as samples from a particular agency, or as LCS. 

. All LCS results must be within the control limits 
. Review the data package and verify that all LCS resul 

correctly calculated and reported and fall within the specified control limits. 

LCS %R = LCS found x 100 
LCS true 

Where: 

LCS found = concentration or activity for each radionuclide measured in the LCS 

LCS true = concentration or activity of each radionuclide in the LCS 

D.11.7.2 General Guidance. 

2. 

3. 

Note any bias or trend in estimated results. 

At least one LCS must be analyzed with the SDG. 

4. If the required LCS are not analyzed, qualify all results as estimated (J). 

D.11.8 Holding Times 

D.11.8.1 General Criteria. Samples shall be analyzed within the period of 5 half-lives of 
the radionuclide of interest or within the holding time specified in Table 6-1, whichever 
comes first. Samples shall be properly contained and preserved (e.g., acidified) in 
accordance with laboratory standard guidance , to ensure that 
sample integrity is maintained. Holding times for each radionuclide are established by 
comparing the sampling date on the chain-of-custody record with the dates of analysis found 
in the data package. 

Analysis date - sample date = radionuclide holding time 

. r  

. 
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D.11.82 Genera G n i W  - . . . . . . . . . . . . . . . . . . . . . . 

1. Review the chain-of-custody documents to determine if the samples were preserved 
in accordance with the laboratory guidance. 

2. If holding time or preservation requirements are not met, qualify all results greater 
than as estimated non- 
detec f grossly exceeded 
holding times. The expected bias would be toward lower results and the reviewer 
may determine that results less than 

as estimated detects (J) and results less than 
). Professional judgement must be used in the 

are unusable (R). 

D.11.83 SUDD lemental Holdinp Times Reauirements for Analvsis of Alaha-Emitting Ra 
IsotoDes Us inp Scintillation Counting. Aqueous samples are to be preserved by adjusting 
the pH to less than 2 with Nitric Acid. Depending on to the time of preservation, the 
following holding time requirements are specified. 

served at the time of collection, 

2. If the sample is not preserved at the time of collection, the following additional 
requirements apply. 

0 Time from sampling to receipt at laboratory cannot exceed 5 hours. 

0 Laboratory mu~t preserve the sample upon receipt and hold for at least 16 
days prior to analysis. 

3. Qualify associated sample results estimated (J) if holding time requirements are not 
met. 

D. 1 1.8.4 Supulemental Holding Times Requirements for Analvsis of Ra-226 Using 
Scintillation (Lucas) Cell Counting. Aqueous samples are to be preserved by adjusting the 
pH less than 2 with Nitric Acid. According to the time of preservation the following holding 
time requirements are specified: 

served at.the time of collection, 

2. If the sample is not preserved at the time of collection, these additional requirements 
apply. 

0 Time from sampling to receipt at laboratory shall not exceed 5 hours. 

0 The laboratory shall preserve the sample upon receipt and hold for at least 
16 days prior to analysis. 

08054’5 
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Qualify associated sample results as estimated (J) if holding time requirements are 
not met. 

D.11.9 Analysis of Ra-226 Using Scintillation (Lucas) Cell Counting 

D.11.9.1 SCODC. This Appendix provides supplemental information for validating analytical 
results from the determination of Ra-226 in water. The Ra-226 is separated from interfering 
species and concentrated by co-precipitation. After allowing for the ingrowth of Rn-222, the 
radon is purged and counted in a scintillation (Lucas) cell. 

D.11.9.2 &Dlicability. The validation criteria in this appendix are intended to be applied 
in addition to those found in the body of the guidance. In cases where discrepancies exist 
between the guidance and the appendix, the criteria in the appendix shall apply. 

D.11.10 Supplemental Requirements for Fluorometric Analysis of Uranium 

D.11.10.1 ScoDe. This Appendix provides supplemental information for validating 
analytical data from the determination of uranium by fluorometry. The uranium is 
separated from interferences and concentrated by co-precipitation and purified by solvent 
extraction. The sample is fused with flux and analyzed on a fluorometer. 

D.lLlO.2 &plicability. The validation criteria in this appendix are intended to be 
applied in addition to those found in the body of.the guidance. In cases where discrepancies 
exist between the guidance and the appendix, the criteria in the appendix shall apply. 

D.11.10.3 Interference$. The fluorescence of uranium in the fluoride matrix can be either 
quenched or enhanced by the presence of cations or anions. When uranium is present in 
low concentrations, the interferences can be removed by various methods. 

The analytical laboratory should provide evidence that interference from cations or 
anions is negligible, or that steps have been taken to minimize their effects. If 
evidence is not provided, qualify associated results as estimated (J). 

D.11.10.4 Method Standardization. The fusion operation is the most critical step in the 
fluorometric guidance. Small variations in the duration and the temperature of the fusion, 
and in the method of cooling the fused disk, can cause large variations in the fluorescence 
yield. Each step of the fusion process should be standardized to obtain 
reproducible results. 

e The analytical laboratory should provide a description of the method for fusion 
standardization. If the fusion process is not standardized, or information is not 
provided to allow the independent assessment of the standardization process, qualify 
associated results estimated (J). 

, . r  000548 
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D.ll.ll Other Quality Control 

Other QC checks give the data reviewer an opportunity to provide additional documentation 
that may be applicable to a particular SDG or useful to data users. The reviewer can also 
express comments on the overall data quality for an SDG. Other areas that may be 
addressed under other QC include, but are not limited to, documentation of the following. 

Trends observed in the performance of an instrument, method, or the laboratory over 
the course of the SDG or past history 

0 Anomalies associated with the Chain-of-Custody documentation 

Anomalies associated with the shipment or receipt of samples. 

It is left to the discretion of the reviewer to evaluate the nature of any problems observed 
and to attach any qualification which may be necessary to describe the quality of the data: 
All anomalies and any action taken shall be clearly documented. 

D. 12 DATA VALIDATION GUIDANCE 

on describes val 

D.12.1 Holding Times 

The objective of validating holding times data is to establish the validity of analysis results 
by ensuring that sample holding times from receipt to analysis or extraction were in 
compliance with the specified method (Appendix G). 

D.U.l.l The maximum holding times for completion of laboratory sample 
analysis and preservation requirements are specified in Table 6-1 (Appendix A) of the SCQ. 

Criteria. 

D.U.12 Guidance. 

1. Establish holding times by comparing sample collection date with dates of analysis 
in raw laboratory data (e.g., digestion logs and instrument run logs). 

2. Examine digestion and distillation logs to determine if samples were preserved as 
specified in Table 6-1 (Appendix A). 

3. If holding times and preservation requirements are not met, qualify results that are 
greater than IDL as estimated (J) and results smaller than IDL as estimated (UJ). 

0 0 0 5 4 ~  
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h a l y t e  holding time (days) equals analysis date minus sample collection date. 

4. If holding times are exceeded, use professional judgement to determine reliability of 
data and effects of additional storage on sample results. 

D.122 Cali brat ion 

Requirements for instrument calibration are established to ensure that instruments are 
capable of producing acceptable quantitative data. Initial calibration demonstrates that an 
instrument is capable of required performance at the beginning of an analysis run. 
Verification of continuing calibration ensures that initial calibration remains valid. 

Requirements for initial and continuing calibration are specified in each method. Results 
of initial and continuing calibration shall be compared to method requirements. If method 
requirements are not met the reviewer may qualify the associated data as estimated (J) if 
the variance is small or unusable (R) if it  is major. Professional judgement shall be used 
to assess the nature of the variances and whether they are major or minor in effect. ., 

D.12.3 Blanks 

Blank analysis results assessment helps determine existence and magnitude of sample 
contamination problems. Criteria for evaluation of blanks apply to all blanks associated 
with sample. If problems with blanks data for exist, data associated with the case shall be 
evaluated to determine whether there is an inherent variability in data for the case or if the 
problem is an isolated occurrence not affecting other data. 

D.12.3.1 Criteria. There shall be no contaminants in blanks. 

D. 12.32 Gufdance. 

1. 

2. 

Review analytical results as well as raw data (printouts, strip charts, printer tapes, 
bench sheets) for blanks and verify that results are reported accurately. 

NOTE 

If absolute value of the blank contaminant concentration is less 
than or equal to the RQL, correction of sample results is not 
necessary. If a blank analyte concentration is above RQL, the 
lowest concentration of that analyte in associated samples shall 
be ten times the blank concentration. 

If samples associated with the blank have an analyte concentration less than ten 
times blank concentration and above RQL, qualify data for these samples as 
unusable (R). 
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3. Do not correct sample concentration for the blank value. 

D.12.4 Laboratory Control Sample 

The LCS serves as a monitor of overall laboratory analysis performance including sample 
preparation. 

D.U.4.1 Criteria. The following criteria apply. 

0 LCS results shall fall within control limits given in 

D.12.4.2 Grridane. 

1. Check raw data (printout, strip charts, bench sheets) to verify reported recoveries. 
Review data and verify that results fall within control limits. 

2. Recalculate one or more of recoveries (%R) using the following. equation. 

LCS %R = LCS Found x 100 
LCS True 

Where: 

LCS Found = concentration (in pg/L for liquid, mg/kg for solid) of each 
' analyte measured in analysis of LCS solution 

LCS True = concentration (in pg/L for liquid, mg/kg for solid) of each 
analyte in LCS source 

3. For liquid and SO proceed - ._ as tollows. 

a. If LCS recovery for an analyte falls within the range of 50 to 79 percent or is 
greater than 120 percent, qualify results greater than RQL as estimated (J). 

b. If results are less than RQL and LCS recovery is greater than 120 percent, 
identify data as acceptable. 

c. If results are less than RQL and.LCS recovery falls within the range of 50 to 
79 percent, qualify data for affected analytes as estimated (UJ). 

' 

d. If LCS recovery results are less than 50 percent, qualify data for these samples 
as unusable (R). 
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D.12.5 Duplicate Sample Analyses 

Duplicate analyses are indicators of laboratory precision based on each sample matrix. 

D.12.5.1 Criteria. The following criteria apply. 

Samples identified as field blanks cannot be used for duplicate sample analyses. 

0 A control limit shall be used for sample values 
greater than five times RQL. 

A control limit of 
RQL. 

RQL shall be used for sample values smaller than five times 

D.12.53 Gui-. The following guidance applies. 

1. Review and verify that results fall within control limits. 

2. Check raw data and recalculate one or more RPD using the following equation to 
verify that results have been correctly reported. 

Where: 

S = first sample value (original) 

D = second sample value (duplicate) 

3. If duplicate analyses results for an analyte fall outside appropriate control windows, 
qualify results for the analyte in associated samples of the same matrix as estimated 
(J). 

4. If a field blank was used for duplicate analyses, check other .QC data and exercise 
, . professional judgement to evaluate data. 

D.12.6 Matrix Spike Sample Analysis 

The matrix spike sample analysis provides information about affect of each sample matrix 
on digestion and measurement methodology. 

, I. . .  . .  
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D.12.6.1 Criteria. The following criteria apply to methods where matrix spike samples are 
analyzed. 

Samples identified as field blanks shall not be used for spiked sample analysis. 

Spike recovery (%R) shall be within 9 

however, spike recovery limits do not apply when sample concentration exceeds spike 
concentration by a factor of four or more. 

D.U.6.2 *. 
1. Verify that the field blank was not used for spike analysis. 

2. Check raw data and recalculate one or more %R using the following equation to 
verify that results were correctly reported. 

%R = ISSR-SRlx 100 
SA 

Where: 

SSR = Spiked sample result 

SR = Sample result 

SA = Spike added 

3. Review and verify that results fall within specified limits. 

. . . . . . . 
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5. If the field blank was used for matrix spike analysis, check other QC data and 
exercise professional judgement to evaluate data. 

R is 

e 

n verification standard was not 

D.128 Sample Result Verification 

The objective is to ensure that reported quantitation results are accurate. 

D.12.81 Criteria. The following criterion applies. 

Analyte quantitation shall be calculated .as specified in the applicable method in 
Appendix G. 

D. 12.8.2 Guidance. The following guidance applies. 

1. Examine raw data and verify correct calculation of sample results reported by the 
laboratory. Examine raw data €or anomalies (e.g., baseline shifts, negative 
absorbance, omissions, legibility). 

2. Compare digestion and distillation logs, instrument printouts, and strip cham to 
reported sample results. 

3. Verify that there are no transcription or reduction errors (e.g., dilutions, percent 
solids, sample weights) on one or more samples. 

4. Verify that results fall within calibrated range. 0660554 
D.12.9 Field Duplicates 

Field duplicate samples may be taken and analyzed as an indication of overall precision. 
These analyses measure both field and laboratory precision; therefore, the result may have 
more variability than laboratory duplicates, which measure only laboratory performance. 
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It is expected that soil duplicate results will have a greater variance than duplicates of water 
matrices because of difficulties associated with collecting identical soil samples. 

D.129.1 Criteria. There are no review criteria for field duplicate analyses comparability. 

D.12.92 $&[dance. The following guidance applies. 

1. Identify field duplicate samples on field sample sheets. 

2. Compare reported results for each sample and calculate RPDs if appropriate. 

3. Provide reviewer comments with evaluation report of field duplicates. 

D.12.10 Overall Assessment of Data for a Case 

The data reviewer shall make professional judgements, express concerns, and comment on 
validity of the overall data package for a case. This is particularly appropriate when there 
are several QC criteria out of specification. 

The additive nature of QC factors out of specification is difficult to assess in an objective 
manner, but the reviewer has a responsibility to inform users concerning data quality and 
limitations. Availability of DQOs is helpful in this review. The information will help the 
user avoid inappropriate use of data and yet not preclude all consideration of the data. 
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APPENDIX E 

ANALYTICAL LABORATORY PERFORMANCE REQUIREMENTS 

E. 1 INTRODUCTION 

Analytical performance requirements shall be used as guidelines for evaluating laboratory 
capability to provide specific analytical services to FEMP. Ability to meet these 
requirements shall be audited prior to contract award as described in Section 12. 
Subsequent post-contract-award audits shall be performed to verify laboratory performance 
using the performance-evaluation sample results specified in subsection E.2 and Section 3. 

E.l.l Purpose 

This appendix establishes performance requirements for laboratories doing analytical work 
for FEMP. Laboratories shall use organic and inorganic methods specified in Tables G-1 
and G-2. Radiochemical analysis shall meet performance specifications identified in Tables 

, 

G-3 and G-4. 

E.1.2 Scope 

General requirements for laboratories performing analysis for FEMP are provided in the 
following subsections. 

r 

0 Laboratory Approval (subsection E.2) 

e Equipment (subsection E.3) 

0 Sample Receipt and Docum 

0 Quality Assurance/Quality Control Procedures (paragraph E.6) 

Reports and Deliverables (paragraph E.7) 

E.1.3 FEMP Project Contact 

The FEMP project contact and the laboratory project manager are project-specific functions, 
and shall be identified in the project-specific plan. Project correspondence shall be directed 
through these individuals. 
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E.1.4 Lab Contract Technical Representative 

The lab contract technical representative is a FEMP individual or group tasked with dealing 
with a specific subcontractor laboratory on contract and organizational issues. 

E.1.5 FEMP Manager of the 

is responsible for maintaining and 
r coordinating audits with the designated 

E.2 LABORATORY APPROVAL 

The FEMP 
laboratories approved for FEMP sample analyses. 

'. 
shall maintain a list of analytical 

E.2.1 Requirements for an Approved Laboratory 

A laboratory which demonstrates compliance with the following requirements shall be 
considered approved to perform work for the FEMP for the ASL and types of analyses 
considered. An approved laboratory: 

1. Has been audited/surveyed by FEMP personnel to ensure compliance with these 
requirements and to document the compliance. 

3. Has the necessary licenses and/or certifications to handle and process FEMP samples. 

4. Has SOPs in place which address sample receiving, login, storage, analysis, and 
disposal. Analysis SOPs shall meet the applicable requirements of Appendix G. 
Other specific SOPs shall also be required depending on the ASL involved, as 
dictated by the SCQ. 

5. Has adequate building security and Chain-of-Custody system with applicable SOPs. 

6. Has a document control system which addresses all SOPs and the Quality Assurance 
Manual. 

7. 

8. Can document personnel and laboratory experience in the analysis category 
<(inorganic, organic, asbestos, radiochemical, geotechnical), including accc@@&361 
' performance in performance evaluation programs. Analytical performance and 
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financial stability will have been verified via reference checks with previous andlor 
current customers. 

9. 

10. 

1 I. 

12. 

13. 

E.2.2 

Can demonstrate the ability to comply with all applicable QC requirements of the 
SCQ. 

Can demonstrate the ability to comply with all applicable reporting requirements of 
the SCQ. 

Can demonstrate the ability to comply with all other contractual requirements as will 
be set forth in technical Statements of Work. This shall include the statement that 
"All contractual requirements shall be met, except for the following: ..." in all 
contract proposals. Any exceptions must be agreed upon by the individuals signing 
the letter described below. These exceptions shall in no case supersede the 
requirements of the SCQ. 

Has a Program Management description which identifies the single point of contact at-. 
the laboratory, how FEMP samples will be tracked and processed on a daily basis, 
and how the lab will ensure compliance with all of the relevant SCQ requirements 
including QC and reporting. 

Has laboratory and administrative programs in place which comply with the 
requirements of OSHA, e.g., use of MSDSs, a Chemical Hygiene Plan, a Radiation 
Safety Program (as applicable), and a Hazardous Waste Management Program. 

Laboratory Performance Review 

To assure data comparability, each laboratory must participate in the FERMCO 
interlaboratory comparability program. This program will consist of analysis, by each 
laboratory, of blind QC samples, such as split samples, matrix spikes and matrix spike 
duplicates, and duplicate samples prepared by FERMCO. 

Each laboratory will be surveyed, prior to contract award, to ensure compliance with these 
items. All documentation received with contract proposals and during site visits shall be 
maintained in a laborqtoy specific file. The lab contract technical representative (CTR) shall 
also perform the followkg activities, at a minimum, to ensure the continued acceptable 
performance of each lab performing analyses for the FEMP. 

1. 

2. Monthly performance reports will be submitted to the CTR by all laboratories. These 
reports will include: 

0 0 0 ~ ~ ~  
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A discussion of any problems encountered during the month as related 
to the processing of FEMP samples. 

A review of samples processed, inciuding identification of samples 
received, reported on time, reported late, in process, and an indication 
of holding time compliance. 

r 
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Charts or tables which summarize the performance on FEMP supplied 
blind samples during the month and over the life of the contract. This 
shall include a narrative which summarizes the performance. 

Copies of round-robin program results received during the month and 
an analysis of the performance. 

e Mention of any reduced (or enhanced) ability to perform under the 
terms of the contract. This shall include new analysis capabilities, 
additional or reduced sample capacity, and personnel changes. 

The CTR will review these reports, follow-up as necessary, document all resultant 
conversations with the lab, and file all of this information. 

3. Face-to-face contacts between the CTR or designee and contract lab personnel at least 
semi-annually. This requirement can be met by the annual audit, a visit to the lab to .- 
check on samples (announced or unannounced) or a visit to the FEMP by laboratory 
personnel. 

4. Phone calls to each laboratory processing samples shall occur at least weekly and will 
be documented. 

5 .  Data packages received from the laboratories will be reviewed according to 
standardized checklists. Compliance with regulatory and contractual requirements 
shall be confirmed in each case. 

E.2.3 Approved List of Laboratories 

The approved laboratory list will include labs that are currently approved and whose approval 
is not current. The list can then be used for historical purposes. Only currently approved 
laboratories may perform work for the FEMP. 

This list will contain the following information: 

e Date of issuance of the list. 

0 Revision number of the list. 

Laboratory name and location. . 

0 Analysis category. 

.' ' ASL. 
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0 Approval status - examples are currently approved and contracted, currently 
approved but not contracted, and not currently approved. A "not currently 
approved lab" is one whose approval has  been discontinued or has lapsed. 

Period of performance 

0 Date of last audit 

0 Date of next scheduled audit 

0 Remarks 

Revision of the approved laboratory list will be accomplished as follows. 

Because of changing needs, management or contract changes, or other unforseen 
circumstances, the approved laboratory list is expected to change over time, 

Step 1: A member of the contract Source Evaluation Board (SEB) or the 
employee responsible for the contract in que 

a letter to the FEMP . The letter is entitled 
"Recommendation to oratories to Perform 
Work for the FEMP" an 
lines for the Manager of 

ASLs, and the category of analyses affected. 

mits 

des what change is required and concurrence 
and a representative of the designated FEMP 
r must also include a listing of the applicable organization. 

Additions must include statements, and all applicable documentation (e.g., 
audit reports and licenses), that indicate compliance with all of the 

Deletions (designations of discontinued approval) must state reasons why. 
These include lapsed contract. audit not performed per frequency requirement, 
and poor performance. Poor performance can include disapproval, by the 
€PA, of work performed under non-FEMP contracts. A "poor performance" 
statement must include details. 

step 3: SMO personnel, by copy of the letter, revise the list. 

Step 4: Controlled copies of the list are then distributed. The EPA receives a copy 
which includes a cover letter which indicates the changes made and which 
includes all attachments. 



r .. 

APPENDIX E 
BRNALD ENVIRONMENTAL MANAGEMENT PROJECT 

QUALITY ASSURANCE PROJECT PLAN 
Revision 0.2 
4 May 1994 
Page 6 of 7 

The list will be revised each time a change is necessary, but no more frequently than 
monthly. 

A review of this approach to maintaining a list of approved labs shall be conducted as 
necessary. Changes will be incorporated into the SCQ as dictated by said review. 

E.3 EQUIPMENT 

Each laboratory must have equipment in top working order capable of performing the 
which it bids to perform for the FEMP. 

E.4 SAMPLE RECEIPT AND DOCUMENTATION 

Following are general requirements for sample receipt and preparation. Specific procedures . 
for receipt and preparation of samples are provided in Section 7. 

E.4.1 Chain of Custody. Laboratory custody procedures shall be documented and 
implemented so that the following conditions are met for samples at all times prior to and 
during analysis. Procedures shall be consistent with Section 7. Documentation of sample 
custody from time of receipt to final laboratory disposition shall be maintained. A sample is 

The sample shall remain in one person’s possession; 

Or the sample shall be in that custody holder’s view after being in holder’s 
possession; 

Or the sample shall be in custody holder’s possession and placed in a secure, 
controlled-access storage area by holder; 

0 Or the sample shall be in a designated secure area accessible to authorized 
personnel only. 

E.4.2 Document Control. Document control ensures that data for specified sample sets 
are accounted for after completion of a project. The laboratory shall have written document 
control measures that shall be specified in the laboratory quality assurance plan in accordance 
with SCQ Sections 4 and 11. The following document control forms are required. 

Data sheets 

0 Logs or daily log forms 

. .  
I. . , 
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E.4.3 Standard Operating Procedures. The laboratory shall have written standard 
procedures for sample receipt, log-in, and storage. These procedures shall be subject to 
FEMP approval and in accordance with the SCQ. 

E.5 PREPARATION, ANALYSIS, AND IDENTIFICATION OF ANALYTES 

The labordtory shall demonstrate capability of preparing and analyzing samples and 
identifying constituents of concern by specified methods and performance specifications in 
Appendix G. Quantitation limits for analyte targets are provided in the specified method or 
performance criterion. 

\ 

E.6 QUALITY ASSURANCE/QUALITY CONTROL PROCEDURES 

The laboratory shall be responsible for performing Quality Assurance/Quality Control 
(QAIQC) procedures in strict accordance with Sections 4, 10, and 11 and the laboratory- 
specific contract, including specified holding times and other criteria. Quality Control (QC) ' 
samples for laboratory analysis are defined in Section 4 and listed in Table 2-2 in 
Appendix A. 

Analytical laboratories shall be required to have an internal quality assurance plan and 
applicable standard operating procedures in piace as specified in Section 12. Adherence to 
the elements of the plan shall be documented in audits. 

The SCQ shall be a contract-specified attachment to the laboratory-specific quality assurance 
plan. Compliance with the SCQ shall be verified through project performance audits. 
Additional QA/QC requirements may be specified in individual contract statements of work. 

E.? REPORTS AND DELIVERABLE ITEMS 

Requirements for reports and deliverable items depend upon the specified Analytical Support 
Level (ASL) (Section 2). 
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APPENDIX F 

DATA MANAGEMENT PLAN 

F.1 INTRODUCTION 

This data management plan describes the FEMP data management systems that will be 
implemented to provide a centralized, consistent, accurate, and flexible data repository for 
the FEMP. The purpose of the plan is to describe each subsystem of the data management 
system, linkages between subsystems, overall hardware and software environments, and 
general guidelines for future development of data management systems. 

Data generated for the Remedial Investigation/Feasibility Study (RUFS) are stored on an 
ORACLE-based software system that meets requirements of the currently approved FEMP 
RVFS Data Management Plan. Data generated for other programs are subject to 
requirements of the Data Management Plan, which is an integral part of the Sitewide 
CERCLA Quality Assurance Project Plan (SCQ. 

, 

F.l.l Role of Data Management 

Environmental data have become a key product of environmental studies, and data collected 
at FEMP are critically important to analysis and decision making relative to the site. A data 
management system is essential for the following reasons. 

F.l.l.1 Volume of Data. On large, complex sites like the FEMP, the increasing volume 
of data becomes a management issue. The vast amount of data is growing rapidly with the 
rising number of ongoing characterization and monitoring programs. Data volume may also 
increase as new environmental regulations are promulgated. Manual filing and management 
systems are not adequate for handling the amount of data anticipated for the FEMP. 

F.1.1.2 Comdiance With Regvlatorv Controls. Historic data generated in accordance ’ 

with the WFS Work Plan are significant and necessary for the CERCLA process and 
subsequent records of decision. Data generated in support of other site programs are 
significant and potentially necessary for removal actions, Resource Conservation and 
Recovery Act (RCRA) closures, and other determinations necessary to ensure compliance 
with federal and state laws and regulations. These data may also provide supportive 
information for the RI/FS process. 

Data generated under the SCQ dre intended to integrate the requirements of all regulatory 
programs that apply to the FEMP in order to produce comparable data useable on a site-wide 
level. 
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One central computerized data repository helps to ensure that FEMP environmental data are 
accurately and completely maintained and that appropriate data are accessible for multiple, 
concurrent remediation and compliance efforts. 

F.1.1.3 Flexible and Ti i e lv  ResDonse to Data Oueria. FEMP environmental studies 
require that project data be examined in numerous ways, frequently within a very short time 
frame. Typically, sets of environmental data that are of interest for examination and preview 
cannot all be pre-defined at the outset of the project. The FEMP data management system 
uses relational data management software, thus it is supportive of the ad hoc nature of 
requests and short time constraints usually involved. 

The FEMP environmental data management system was designed to address these needs 
through individual modules and collective integration. The goal is to provide a centralized 
data repository for a very large quantity of data of known quality that satisfy regulatory 
requirements and project DQOs and that can support a wide range of ad hoc and routine data 
requests for assessment and reporting in a timely manner. 

Data qualifiers resulting from the data validation process (Appendix D) shall be present in 
the data repository and referenced whenever FEMP environmental data are used. The FEMP 
environmental data management system will allow attachment of data qualifiers to each piece 
of data, which can then be related to ASLs or DQOs. Qualifiers can be used to screen data 
when retrieval for a particular application is considered. 

F.1.2 Life Cycle of FEMP Environmental Data 

Guidelines for establishing DQOs and developing sampling plans, data transfer and handling 
procedures, sample analysis requirements, and data validation procedures are detailed in 
other parts of the SCQ. Each activity is summarized in the following paragraphs to illustrate 
overall flow of data within the system and to relate the system modules described in 
subsection F.2. The modules were constructed to manage data during each life cycle phase 
of a piece of environmental data. Figure F-1 (Appendix A) illustrates this life cycle. 

F.1.2.1 Data Oualitv Obiective. Data are gathered and analyzed in different ways 
depending on its intended use. Preparation of DQOs is the necessary precursor to data 
collection activity (Section 2 and Appendix C). 

F.1.2.2 Preparation of Proiect-SDecific Plans (PSI') . A PSP shall be developed for 
proposed data collection activities in compliance with SCQ requirements (Sections 1 and 6). 

F.1.2.3 Collection of Samalq. Sample collection shall be accomplished in accordance 
with the PSP and SCQ. Field sampling teams collect physical samples (e.g., soil or 
groundwater) and package them for transport to an analytical laboratory. Required field 
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observations (e.g., temperature, pH, and specific conductance) are also measured and 
recorded, but no physical samples are Sent to the laboratory. Each sample or piece of 
recorded data is referenced to an on-site or off-site location through the state of Ohio planar 
coordinate system (Sections 5 and 6). 

F.1.2.4 Transfer and Handline of SamDle. Samples collected on site for laboratory 
analysis are identified with a sample number, packaged, and transported to the laboratory. 
Custody and other records are maintained for sample tracking from time of collection 
through final disposition (Sections 5 ,  6, and 7). 

F.1.2.5 b b g .  Sample analysis is performed at an on-site 
or off-site analytical laboratory. Analysis results, along with supplemental infohnation on 
analytical techniques, dilutions, and chain-of-custody records, are documented. Laboratory 
results are transferred in standard hard copy and/or in electronic formats (Sections 7, 8, 9, 
10, 11, and Appendix G). 

F.1.2.6 Data Verification and Validation. A set of specified, standardized rules and . 
associated Quality Control (QC) measures is used to validate sample results and assign data 
qualifier flags (Appendix D). 

F.1.2.7 Data ReDository. The FEMP 
direct loading of validated data from elec 

loaded into the data repository, which is the heart of the FEMP environmental data 
management system. It is what most data users consider when thinking of the environmental 
database. 

is maintamed using relational database management software. Validated data are 

Manual data entry into the SED shall be performed in duplicate and the two sets of entered 
data shall be electronically compared. Discrepancies between the two sets will be resolved 
by comparison to the original data sheets and corrections made as necessary to entered data. 

F.1.2.8 Data Analvsk. Analysis results data are retrieved or accessed to support a wide 
range of activities including modeling, statistics, mapping and visual display, and summary 
tabular data listings. Some data analyses include assessment of the usability of existing data 
for current applications. The assessments may lead to definition of a need for additional 
sampling efforts, which connects the data analysis phase of the data life cycle to data 
requirements and sampling plan phases. 

F.1.2.9 Data Archivine and Storage. Each piece of data in the FEMP environmental 
SED is linked to the original hard-copy documents produced by analytical laboratories. Hard 
copies are kept in permanent storage and the electronic database is permanently archived in a 
neutral ASCII file format. 

@ J ~ ~ . 7 f t  
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F.2 FEMP ENVIRONMENTAL DATA MANAGEMENT SYSTEM 

A collection of integrated environmental data management systems has been designed for the 
FEMP to support the range of data-related activities previously outlined. These systems 
make up the FEMP environmental data management system to manage the complete set of 
sampling, project scheduling, QA/QC, and analytical results data, dong with site maps and 
other spatially oriented data. 

The data repository that stores analytical and field observation results, related QA/QC 
information, sampling station information, and cross references to original hard copy 
documents is central to the FEMP environmental data management system. Each of the 
other systems interface with this central repository either by using repository data as input or 
by serving as a data input point to the repository. 

In the FEMP system, data are shared among applications, and redundant storage of a piece 
of data in more than one location in the repository is avoided when possible. Figure F-2 
(Appendix A) shows how the various systems are integrated into the overall data managemen; 
system and how they are interrelated. The following paragraphs contain brief descriptions of 
each of the computerized systems illustrated in Figure F-2 (Appendix A). 

F.2.1 Automated Sampling and Analysis program System 

The Automated Sampling and Analysis Program system assists in reviewing data results and 
associated qualifiers to help identify data gaps that q u i r e  additional sampling, aid in 
determining necessary non-routine samples, and facilitate development of PSPs for non- 
routine sampling. The automated sampling and analysis program includes the following 
subsystems. 

Query and Report Facility - Tailored to help identify data deficiencies and provide a 
profile of historical sampling efforts for user-defined locations and time frames 

Detailed Logic Based on the SCQ and DQOs - Produces recommendations for non- 
routine sampling activities when combined with the query and report facility 

Reporting Facility - Helps produce project-specific plans, sample analysis 
request/custody records, and bottle labels for non-routine sampling efforts 

Interface to FACTS System - Transfers data requirements identified for non-routine 
sampling activities and draws on Ferndd Analytical Computerized Tracking System 
(FACTS) ORACLE data tables (subsection F.2.2) to assign unique sample 
identification numbers to newly required samples 
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F.2.2 FACTS System 

The FACTS supports sampling, laboratory analysis, and analytical reporting activities. 
FACTS includes the following modules. 

0 Field Data Tracking System - Used by sampling crews to collect and verify 
collection of key data fields including sample location identifier, collector initials, 
sample volume requirements, sample preservation, equipment calibration information, 
sample date and time, and chain-of-custody information 

0 Laboratory Information Management System (LIMS) - Used by the FEMP 
laboratory to document analytical results data, generate management reports, hard 
copy results summary reports, and results data files suitable for direct import into 
repository database 

Sample Tracking System - Used to track life history of samples through initial 
planning, sample collection, laboratory analysis, validation, and input to repository 
database. The subsystem also monitors schedule status of both routine and non- 
routine sampling activities on an ongoing basis. A key function of the sample 
tracking subsystem is the issuance of a sample identification number unique to each 
analytical sample taken. This identification is used in all other FEMP environmental 
data systems to cross-reference sample results data. 

0 

. F.2.3 Data Validation System 

Electronic data validation of commonly used analytical methods is an integral part of the 
FEMP data management system. Data from analytical laboratories shall be obtained in 
electronic and hard copy formats. Electronic data shall undergo a computerized data review 
that assigns the majority of data validation flags. Flags will be automatically input to the 
SED. 

F.2.4 ORACLE Results Database 

The central SED system is the ORACLE relational database management system results 
database, which'serves as the repository for analytical results data, related QA/QC 
information, sampling station descriptions, field obsemations, and data qualifiers. The SED 
is comprised of the following subsystems. 

0 Executive Menu -(Ties SED subsystems into a single, easy-to-use system with similar 
keystroke conventions, %re& layouts, error messages, and menu layouts used in each 
subsystem 
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Data Entry Screens - Facilitate manual data entry of results data 

Data Import Programs - Facilitate loading of results data received electronically 

Data Edit Screens - Facilitate modifications to selected fields in the SED (e.g., data 
qualifier fields) 

Standard Output Reports - Provide hard copies of results data and associated 
information in several pre-defined formats. Reports may be generated for subsets of 
the SED. through use of standard data queries 

Ad Hoc Queries - Facilitate queries on results data via the ORACLE Structure Query 
Language (SQL), which provides a flexible, powerful means of selecting subsets of 
data from the SED for viewing and analysis 

Data Views - Allow users to define windows into the !ED that combine selected data 
elements from disparate tables into a view that looks like a single table of data 

Linkages to External Data Analysis Software Packages - Many easy-to-use third- 
party software packages are used that directly read ORACLE data tables. Several 
external data analysis systems use the ORACLE !ED directly as a source of input 
data. A file impodexport facility allows copies of results data to be extracted from 
ORACLE tables into files that can be input to software packages without being able to 
read ORACLE tables directly. It is also xssible to extract data from the FLOW 
GEMINI system through or into the ORACLE database 

Data Security and Password Protection - Provide, via built-in ORACLE functions, 
different levels of data access rights to users, ensuring that only selected data-center 
personnel can modify data and only in very clearly defined circumstances 

INTERGRAPH ERMA System 

The ORACLE SED acts as an electronic file cabinet for FEMP environmental data to 
facilitate access to these data and to ensure that data are of known quality. ORACLE can be 
used to analyze results data to a limited extent. The SQL query language, when used by 
trained personnel, can provide useful data summaries to support data analysis. 

For more extensive data analysis, external software packages are generally employed. The 
primary environmental data analysis subsystem in use at the FEMP is the Intergraph 
Environmental Resource Management and Analysis (ERMA) system. Brief descriptions of 
ERMA subsystems follow. 
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0 Microstation CADD Software - One foundation of ERMA. Graphics-related data 
used by ERMA are stored in Microstation design files, which can be.enhanced in 
appearance using standard Microstation Computer Aided Design and Drafting 
(CADD) menu commands 

0 Relational Database Linkages to ORACLE - Via the Intergraph Relational Interface 
System ( R I S )  that provides linkage between ERMA and the ORACLE repository. 
ERMA also maintains its own data structures in ORACLE 

0 Statistical Analysis Capabilities - Within ERMA and directly interfaced with the 
ORACLE SED 

0 Geographic Information System Capability - Within ERMA via Intergraph MGE 
software and used to facilitate spatially-related queries against the ORACLE §ED and 
to plot results on an appropriate site map 

0 Hydrogeologic Analysis - Supported in ERMA via direct linkages to software used to' 
generate stratigraphic cross sections, correlation panels, thickness maps, structure 
maps, and distribution maps. Interfaces are also provided between ERMA and 
popular commercial contouring packages 

0 Modeling - Supported in ERMA via interfaces with groundwater models such as the 
U. S. Geological Survey modular finite-difference groundwater flow model 
(MODFLOW) 

F.3 FEMP SOFTWARE ENVIRONMENT 

The core of the FEMP environmental data management system is the ORACLE relational 

employed in environmental software applications. 

F.3.1 Sitewide ORACLE Database 

A sitewide ORACLE database that includes numerous data tables and data elements is 
maintained. A data dictionary that describes each ORACLE data table, data elements in each 
table, keyed data elements, definitions of each data table and each data element, and field 
characteristics for each data element is also maintained. In addition, entity relationship 
diagrams describe relationships among the ORACLE tables. 
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The sitewide ORACLE database is the repository for FEMP environmental software 
modules. It is the central repository, not only for environmental data, but also for 
information models that guide functional requirements and design decisions for future 
software applications developed for FEMP. The central ORACLE database provides a clear 
and concise definition of environmental data that can be easily communicated to multiple 
software application maintenance teams and data users. 

The ORACLE database is normalized (minimized data redundancy) to the highest practical 
degree except when performance factors on key software applications require addition of 
redundant data elements to some data tables. This approach minimizes confusion and 
possibility for error when multiple groups of users access the Same data elements in different 
applications. 

F.3.2 Menus 

When possible, 
environmental software to provide users with similar "look and feel" across applications. 

F.3.3 Data Input Standards 

will be used to develop executive menus for 

An absolute standard for data input modules was not employed for environmental software 
systems. Rather, certain general standards are enforced, recognizing that each specific 
application may have some unique data input rids requiring some deviation from other 
appiications. The data input standards philosophy, then, is to apply the following general 
input standards. 

e Software Platform - ORACLE software is used as the development platform for 
FEMP environmental software modules when possible. 

e Data Editing and Verification - Pre-defined field edits (templates) are used when 
possible to help Screen data for valid entries on input screens. 

e Use of &Defined Codes and Look-up Tables - Look-up tables with pre-defined 
lists of valid d e s  are used when possible for coded data elements to help Screen data 
for valid entries by forcing use of standard codes. 

e Required Fields and Field Completeness - To the maximum extent possible, data 
elements are verified during data input for completeness, and required fields must be 
entered for a screen entry to be accepted into the database. 
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F.3.4 

Error Messages - ORACLE software with an error-message-handling feature 
provides a clear and concise error message in a consistent fashion on input Screens to 
inform users of input errors. 

Data Verification - 

Data Output Standards 

Data reporting modules implemented in data systems are flexible and easy to use. They 
incorporate standard, high-level ORACLE query capabilities including searches, sorts, 
control breaks, and reformatting. Standard and customized program modules dlow for both 
regular production reports and ad hoc (on demand) reports. 

Standardized production reports use pre-defined query forms, are numbered to allow for easy 
. . . . . . . . . menus. Ad hoc reports use the 

to generate reports on demand 
ORACLE data repository. 

Other third-party software are used to extract data from the ORACLE data repository and 
format ad hoc reports. 

F.3.5 Data Interface Standards 

Data interface between separate environmental software systems is facilitated by sharing the 
common ORACLE data repository. The ORACLE database provides a seamless interface 
that does not require a multistep data exporthport process to move data from one 
application system to the next. However, certain basic data interface capabilities between 
ORACLE-based systems and stand-alone or “orphan” systems, which exist primarily on 
microcomputers within specific FEMP organizations, are supported in the following manner. 

ASCII FiIe Creation - Software tools produce ASCII data files extracted from the 
ORACLE data repository. The delimiter used between fields in these files may be 
userdefined, and character fields can be enclosed in quotes, dependent on data input 
requirements of the receiving software. 

Spatial Data Link - Primary linking fields for exporting spatial data from the 
ORACLE SM) to external orphan software are the station IDentification (ID) number 
and location X and Y coordinates. 

Q0057;3 
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0 Temporal Data Link - Primary linking fields for exporting temporal data from the 
ORACLE SED to external orphan software packages are the sample ID number, date, 
and time. 

F.4 HARDWARE REQUIREMENTS 

The hardware environment for new systems development shall be compatible with existing 
site computer equipment. Current base hardware is a Digital Equipment Corporation VAX 
cluster comprised of a VAX 8550 and a VAX 7610 running under a VAXNMS. Short and 
long term upgrades include installation of Multiple Processing Technology (MPX) and 
memory, storage, and various other peripheral upgrades. 

F.4.1 Operating System 

F.4.2 Network Support 

New system functionality shall co-exist successfully with existing network software as well as 
provide functional capacity to support future networking software. 

F.4.3 Terminal Support 

Systems will function, at a minimum, in a character-based environment with future migration 
capabilities to a Graphical User Interface (GUI) form. 

F.4.4 Security 

, Security provisions for systems development shall conform to established site security 
guidelines. The system also considers integration of VAX/VMS security capabilities as well 
as other internal systemdependent security. For legal and financial reasons, security of data 
is essential. The entire sphere of data security is governed by the following major points. 

F.4.4.1 Data Accw. Users of the system shall be authorized and given limited access to 
data. When a user is removed from the project, their access rights shall be withdrawn. 

F.4.4.2 Document Procurement. Documents associated with data gathered at the site are 
restricted from access by the public unless authorized by DOE. When documents are 
produced concerning data, access restrictions shdl apply unless waived by DOE. 

. .  
000544 
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APPENDIX G 

ANALYTICAL METHODS AND PERFORMANCE CRITERIA 

G. 1 INTRODUCTION 

This appendix gives the methods and/or performance criteria for all analyses performed for 
the F E W .  Table G-1, the Methods Selection Table, lists the standard methods which may 
be used for organic and inorganic analyses. The performance criteria associated with the 
methods in Table G-1 are presented in Table G-2. Table G-3 lists radiochemical analytes and 
the matrices and ASLs for which there are performance criteria. Table G-4 gives the 
performance specifications for radiochemical analyses. 

G.2 ABBREVIATIONS 

ADC 
CCB 

CRDL 
CRQL 
DR 

DUP 
DWB 
ECV 
EDXRF 
FCV 
GAC 
HAMDC 
IAP 
IC 
ICB 
ICs 
ICV(S) 
IDL 
IS 
LCS 
MB 
MDC 
MDL 

CCV(S) 
Continuing Calibration Blank 
Continuing Calibration Verification (Standard) 
Contract Required Detection Limit 
Contract Required Quantitation Limit 
Data are qualified based on results, using the review and validation 
guidance 
Duplicate 
Dilution Water Blank 
Energy Calibration Verification 
Energy Dispersive X-Ray Fluorescence , 
Final Calibration Verification 
Glucose-Glutamic Acid Check 
Highest Allowable Minimum Detectable Concentration 
Ion Abundance Pattern 
Initial Calibration 
Initial Calibration Blank 
Interference Check Standard 
Initial Calibration Verification (Standard) 
Instrument Detection Limit 
Internal Standards 
Laboratory Control Sample (second source verification) 
Method Blank 
Minimum Detectable Concentration 
Method Detection Limit 
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MS - Matrix Spike 
MSA Method of Standard Additions 
MSD Matrix Spike Duplicate 
PQL 
RER 
RMV Reference Monitor Verification 

Practical Quantitation Limit 
- Relative Error Rate 

RPD - Relative Percent Difference 
voc - Volatile Organic Compounds 
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of Analytes 

with performance 
criteria numbers 

la. VOCs B 

C. D 

lb. VOCs(Dnnlung B 
Water) 

2. Serm-Volatile B 
Organic 
Compounds 

C, D 

3. chlorinated B 
Pesticides end PCBS 

C, D 

4. Organophosphorus B 
Pesticides 

5. Herbicides B 

6. Aromatic B 
Volatile 
o r g m c s  

7. Halogenated B 
Volatile 
Orgmcs 

8. Purgeable Orgamc B 
Halogens 

9. Metals by B 
GFAA 

C, D 

Page 2 of 74 

Water & Wastewater 

Prep Analytical Prep Analytical 
Method(s)'*2 Method(s) Method(s)Is2 Method(s) 
W SW846-8260 w 

W CLP"' W CLP'*' 

Soil & Solids 

sw 846- 
8260 

W EPA 524.2 NA NA 

SW 846-3520 S W  846-8270 SW 846-3550"O' SW 846- 
or 3510'9' 8270 

W CLP'8) W CLP'S' 

or 3510(9) 8080 

W CL?"' W CLP*' 

SW 846-3520 S W  846-8080 SW 846-3550"O' SW 846- 

SW 846-3520 SW 846-8140 SW 846-3550"0' SW 846- 
or 35 lo@' 8 140 

sw 846- 
8 150 

W SW 846-8150 W 

SW 846-5030 SW 846-8020 SW 846-5030 SW 846- 
8020 

SW 846-5030 S W  846-8010 SW 846-5030 SW 846- 
8010 

W SW 846-9021 W sw 846- 
902 1 

SW 846-3020 S W  846- SW 846-3050 S W  846- 
or 7060(@, 7000EL senes or 7761'@ 7OooA 

776 1 (@ Senes 3500''' 
sene 

W CLP"' W CLP' 

7740'Q or or 3500") Sens or 

TABLE Gl 
SCQ ANALYTICAL METHODS SELECTION TABLE 

. . . . . . . . . 
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TABLE G-1 
SCQ ANALYTICAL METHODS SELECTION TABLE 

Analyte or Class ASL Matrices and Methods 
of Analytm Water & Wastewater Soil & Solids 

11. Metals by ICP 



prep 
Method(s)lS2 

NA 

NA 

NA 

Analytical 
Method( s) 

NA 

SW-346-9030 

NA 

W SW 846-9073 

NA - 

NA 

NA 

W 

NA 

NA 

NA 

NA 

NA 

SW 846-9065 
or 9066 

NA 

NA 

B W 
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TABLE G-1 
SCQ ANALYTICAL METHODS SELECTION TABLE 

nt.) 

Analyte or Class 
of Analytes 

ASL Matrices and Methods 
Water & Wastewater Soii & Solids 

with performance 
criteria numbers 

Analytical 
Method ( s ) 

22. Chloride I w  B 

23 .  S u l f i d e  I w  376.1") or SW 
846-9030 

24. Ammonia 350.l('), 
350.3"). 
45OOC & F(4 I 

W 25. Hexavalent Cr 

26. Oil & Grease 

SW 846-7195 

SW 846-9070 B ' I W  W SW 846-9070 
or 9071 

27. Temperature 170. I(') W 170.l"' 

160.3(" W 160.3") 28. Percent Solids 
(Moisture) 

29. TPH 418.1"' 
~~- 

30. Total Dissolved 
Solids 

160. lo) or 
2540C"' 

31. Phosphorus 365.(all)") or 
4500E") 

5540c'4' 32. Surfactants 
IMBAS) I w  

I w  sw 846-9065 
or 9066 

33. Phenolics, Total 
Recoverable 

34. Sulfate 375.2"', 
300.O0' or 
4500E") 

35. Fluoride 
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TABLE El 
SCQ ANALYTICAL METHODS SELECTION TABLE 

Analyte or Class ASL Matrices and Methods 
of Analytes Water & Wastewater Soil & Solids 
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TABLE G-1 
SCQ ANALYTICAL . . . . . . . . . . . . . . . .  HETHODS SELECTION TABLE 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Prep Analyt ical  Prep Analyt ica l  
Method(s)'.' Method( s )  Method( s)'" Method( s ) l S 2  

Analyte o r  C1 ass 
o f  Analytes 

with performance 
c r i t e r i a  numbers 

5 2 .  Uranium, 
High Level 
53. Serm-Quant. 
Analysis by EDXW 

54. Total Hardness 

I 8  
I 

l B  

B 

B 

B 

I 

5 5 .  Methanol by 

w EPM 1039'" W EPM 1039'n 

W EPM 9025'" W EPM 902Sn 

W 2340C'4' NA NA 

W EPM 2002'n W EPM 2002(." 

W sw 846-8280 w sw 846-8280 56. Dioxins by 
G C M S  

I 

3 

4 

J 

6 

7 '  

8 

9 

10 

AS L Matrices and Methods 
Water & Wastewater Soi l  & Solids 

r I 

l w  I I w  I 

l w  EPM 5rl33M EPM 9133a 

SW 846-131 1 (TCLP) could be a prep; however, it is not necessary LII all cases. 
'W' s i p f i e s  that preparauon IS contained in the analytical method. 
Methods for Chemical Analysis of Water and Wastes, EPA 60014-79-020. These methods are used for 
NPDES analyses. 
Staniiurd Methods for the Anaiysrr of Waer and Wastewaer, 17th ed. These methods are used for 
NPDES analyses. 
FEMP Environmental P r m s  Monitoring Lob Method. 
7060 contains the preparation for As, 7740 for Se, and 7761 for Ag. 
7760 contruns the preparation for Ag. 
USEPA Contract Laboratory Program Statement of Work, 
recent revision. 
SW 846-3520 IS the preferred method; however, some foamy or small samples may require the use of 
Method 3510. 
SW 846-3550 is used for u f o r m  soil samples. SW 846-3540 is recommended for special matnos 
(e.g. oil soaked soil,  etc.). 

most 

.i. . . . . .  
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Table G-2 
Criterion: la 

PROTOCOL: SW-846 
METHOD: GC/MS for Volatile Organics (8260, Dec. 1987) 

ASLs: B only 

REOUIREMENT 
CORRECTIVE ACTION 

FREOUENCY ACCEPTANCE LEVELS 

1. IAP Start each 
12 .hr. period 

Per method 
Table 4 

Retune 

Recalibrate 

Recalibrate 

2. IC Begin, following 
tune 

Per method 
Section 7.3 

3. ccv Every 12 hrs. 
following tune 

Per method 
Section 7.4 

4. LCS Per method 8240'') Reanaiyze 

5 .  MB 

6. MSJMSD 

7 .  Surrogates 

Each batch < PQL 

Per CLP SOW(a 

Reanalyze 

Advisory 

Reanalyze 

Every 20 samples ' 

All samples Per method 
Table 9 

8. IS 

9. Detection limits ........ 

10. Analyte lists ........... 

All samples Per method Reanalyze 
Section 7-45 

........... Per method tables 1,2 & 3 

.......... Per method table 1 

.. 

1 1. Standards concentrations 
IAP ................................. Per method section 5.11 
IS .................................. 
MS .................................. Per method section 5.13 

. . . . . . . . . . .  

Surrogate ........................... Per method section 5.9 

12. Calibration points & ranges 
ICV ................................. Per method section 5.12 

................................. Per method section f..4,2 ccv ............ ......... ............. 

11) Since Method 8260 has no limits, SW 846 Method 8240 (Sept. 1986), Table 6, is used as 
guidance. 

(n Since Mehod 8260 has no limirs, USEPA OLM, : & ~ & 5 q g ~ f 6 ~ ,  is A@&& ....................................................... ................................... 
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Table G2 (cant.) 

Criterion: l b  
PROTOCOL: U.S. EPA 

MIXHOD: GUMS for Volatile Organics, Drinking Water (524.2, Revision 3) 
Ask: B only 

REOUTREMENT 

1. IAP 

FREOUENCY ACCEPTANCE LEVELS CORRECTlvE ACTION 

Start each 
8 hr. period 

Per method 
Table 3 

Retune 

2. IC Begin, following 
tune 

Per method 
Section 9.2 

Recalibrate 

3 .  ccv Every 8 hrs, 
following tune 

Per method 
Section 9.3 

Recalibrate 

4. LCS Begin and 
each batch 

Per method 
section 10.6 

Recalibrate 

5.  MB 

6. Surrogates 

Each batch < PQL Reanalyze 

All samples Per method 
Section 10.4 

Reanalyze 

7 .  IS All samples Per method 
Section 9.3.4 

Reanalyze 

8. Detection limits 

9. Analyte lists ... 

.................... Per method table 4 

................... Per method table 1 

10. Standards concentrations 
IAP ................................. Per method section 7.5 
IS ..... .:. .......................... Per method section 7.5 
Surrogate ............................ Per method section 7.5 

11. Calibration points & ranges 
ICV ................................. Per method section 7.8 
CCV ................................. Per method section 9.3.2 
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Table G2 (cont.) 

Criterion: 2 
PROTOCOL: SW-846 

METHOD: GCMS for Semivolatile Organics (8270, Sept. 1986) 
ASh: B only 

REOUIREMENT FREOUENCY ACCEPTANCE LEVELS CORRE(JIIvE ACTION 

Per method Retune 
Table 3. 

1.  IAP 

2. IC 

Start each 
12 hr. period 

Begin, following 
tune 

Per method Recalibrate 
Section 7.3.4 and 7.3.5 

3. ccv 

4. LCS 

Every 12 hrs, 
following tune 

Per method Recal ibrate 
Section 7.4.3 arrd 7.4.4 

Per method 
Table 6 

. Recalibrate 

5 .  MB 

6 .  MSIMSD 

Each batch < PQL Reanalyze 

Every 20 samples Per method Ad*q 
Sections 8.6.2 & 8.6.3 

7 .  Surrogates All samples Per method 
Table 8 

Reanalyze 

8. IS All samples Per method 
Section 7.4.5 

Reanalyze 

9. Detection limits ..................... Per method table 2 

10. Analyte lists ....................... Per method table 2 ... 

11. Standards concentrations 
IAP ........................... !. .... Per method section 5.3 

MS ................... ................. .I Per method section 5.6 
IS .................................. Per method sections 5.2 

Surrogate ............................ Per method section 5.5 

12. Calibration points & ranges 
ICV ................................. Per method section 5.4 
CCV ................................. Per method section 7.4.2 



APPENDIX G 
Revision 0.2 
4 May 1994 

Page 10 of 74 

ERNALD ENVIROIWJZNTAL MANAGEMENT PROJECT 
QUALITY ASSURANCE PROJECT PLAN 

Table G 2  (ant.) 

Criterion: 3 
Protocol: SW-846 

M m O D :  GC for Organochlorine Pesticides and PCB’s (8080, Sept. 1986) 
ASLs: B only 

REOUIREMENT FREOUENCY ACCEPTANCE LEVELS C O R R E r n  ACTION ’ 
Reanalyze 1.  Degradation 

check sample 
Start each 
12 hours 

Per method 
Section 7.4.5 

2. IC Begin Per method 
Section ?.3 

Recalibrate 

3.  ccv start, 1/10 
samples and end 
of sequence 

Per method 
Section 73 

Recal ibrate 

4. LCS Per method 
Table 3 

Recal ibrate 

< PQL 5 .  MB 

6. MSIMSD 

Each batch Reanalyze 

Advisory 

Reanalyze 

Every 20 samples Per CLP SOW‘” 

7 .  Surrogates 

8. Detection limits 

All samples Per method 
Section 8.3 

.................... Per method table 2 
. .  

9. Analyte lists ........................ Per method table 1 

10. Standards concentrations 
MS .................................. Per CLP SOW(a 
Surrogate ........................... Per method Section 5.5 

11. Calibration points & ranges 
ICV ................................. Per method section 5.3 

... ............................. Per method seaion F&z ccv , 000589 .. ,. :...:y. .. ....................... 

(1) Since Method 8080 h a s  no limits, USEPA OLMOl.O, section 16.4, 
page D(iO/Pest is used as guidance. 
Since Method 8080 has no concentrations, USEPA OLMO1.O, section 4.9.5, page D-14Pest is 

a used as guidance. 
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Table G2 (cont.) 

Criterion: 4 
PROTOCOL: SW-846 

METHOD: GC for Organophosphorus Pesticides (8140, Sept. 1986) 
ASIA: B only 

REOUIREMENT FREOUENCY ACCEPTANCE LEVELS CORRECrrVE ACTION 

1. IC Begin Per method 
Section 7.3 

2. ccv start, 1/10 Per method 
samples and end Section 7.3 
of sequence 

3. LCS 60-150% 

Recalibrate 

Recalibrate 

Recalibrate 

4. MB Each batch < PQL Reanalyze 

5 .  MSIMSD Every 20 samples 60-150% Advisory 

6. Surrogates All samples 60-150% Reanalyze 

7 .  Detection limits ..................... Per method cable 2 

8. Analyte lists ........................ Per method table 1 

9. Standards concentrations 
IS .................................. Per method section 5.4 
MS .................................. Per method section 8.2 
Surrogate ........................... Per method section 5.5 

10. Calibration points & ranges 
ICV ................................. Per method section 5.3 
CCV ................................. Per method section 7.3 
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Table G2 ( a n t . )  

Criterion: 5 
PROTOCOL: SW-846 

METHOD: CC for Chlorinated Herbicides (8150, Sept. 1986) 
Ash: B only 

REOUIREMENT 

1. IC 

2. ccv 

3.  LCS 

4. MB 

5. MSIMSD 

6 .  Surrogates 

FREOUENCY 

Begin 

ACCEPTANCE LEVELS CORRECTlvE A m O N  

Per method 
Section 7.5 

start, 1/10 Per method 
samples and end Section 7.5 
of sequence 

60-150% 

Recal ibrate 

Recalibrate 

R e d  i brate 

Each batch < PQL Reanalyze 

Every 20 samples 40-150% AdYiSOry 

All samples 60-150% Reanalyze 

7 .  Detection limits ..................... Per method tables 1 & 2 

8. Analyte lists ........................ Per method table 1 

9. Standards concentrations 
IS .................................. Per method section 5 ;  12 
MS .................................. Per method section 8.2.1 
Surrogate ........ !. ................. Per method section 5.i3 

ICV ................................. -Per method section 5.11 
CCV ................................. Per method section 7.5 

.... 

10. Calibration points & ranges 
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Table G2 (cont.) 

Criterion: 6 
PROTOCOL: SW-846 

METHOD: GC for Aromatic Volatile Organics (8020, Sept. 1986) 
ASLs: B only 

REOUIREMEW 

' 1. IC 

2 .  ccv 

3. LCS 

4. MB 

5 .  MSJMSD 

6. Surrogates 

7 .  Detection limits 

FREOUENCY 

Begin 

start, 1/10 
samples and end 
of sequence 

Each batch 

Every 20 samples 

All samples 

ACCEPTANCE LEVELS 

Per method 
Section 7 .3  

Per method 
Section 7.3 

Per method 
Table 3 

< PQL 

Per method 
Section 8.2 

80-1205"o 

................... Per method tables 1 & 2 

8. Analyte lists ........................ Per method table 1 

9. Standards concentrations 
IS .................................. Per method section 5.5 
MS .................................. Per method section 8.2 
Surrogate ........................... Per method section 5.6 

10. Calibration points & ranges 
ICV ................................. Per method section 5.4 
CCV ................................. Per method section 7.3 

CoRRECTlvE ACllON 

Recal ibrate 

Recalibrate 

Reanalyze 

Reanalyze 

Advisory 

Reanalyze 



APPENDIX G 
Revision 0.2 
4 May 1994 

'5 5 2 FJRNALD ENWRONMENTAL MANAGEMENT PROJECT 
QUALITY ASSURANCE PROJECT PLAN 

Page 14 of 74 

Table G2 (ant.) 

Criterion: 7 
PROTOCOL: sW-846 

METHOD: GC for Halogenated Volatile Organics (8010, Sept. 1986) 
Ash: B only 

REOUIREMENT 

1. IC 

2. ccv 

3. LCS 

4. MB 

5. MSIMSD 

6. Surrogates 

FREOUENCY 

Begin 

1/10 samples and 
end of sequence 

Begin 

Each batch 

Every 20 samples 

All samples 

ACCEPTANCE LEVELS 

Per method 
Section 7.3 

Per method 
Section 7.3 

Per method 
Table 3 

c PQL 

Per method 
Section 8.2 

80-120% 

7. Detection limits ..................... Per method tables E and 2 

8. Analyte lists ........................ Per method table 1 

9. Standards concentrations 
IS .................................. Per method section 5.5 
MS .................................. Per method section 8.2 
Surrogate ........................... Per method section 5.6 

coRREm ACTION 

Recalibrate 

Recalibrate 

Recalibrate 

Reanalyze 

Advisory 

Advisory 

10. Calibration points & ranges 
ICV ................................. Per method section 5.4 
CCV ................................. Per method section 7.3 
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Criterion: 15 
PROTOCOL: sW-846 

hfETHOD: Soil pH (9045) 
ASIS: B only 

REOUIREMENT FREQUENCY ACCEPTANCE LEVELS CORRIXXVE ACTION 

1 .  ICVS Begin 90-1 10% Recal ibrate 

2. ccvs 1/20 90-1 10% Reanalyze samples 
since last CCVS 

3. Duplicate 1/20 0-2046 RPD Qualify data 

Criterion: 16 
PROTOCOL: SW-846 or Standard Methods for the Analysis of Water and Wastewater 

METHOD: pH, Electrometric (9040 or 4500-H' B) 
A s h :  B only \ 

REOUTREMENT FREOUENCY ACCEPTANCE LEVELS CORRECITE ACTION 

1 .  ICVS Begin 90-1 10% Recal ibrate 

2 .  ccvs 1 I20 90-1 10% Reanalyze samples 
since last CCVS 

3. Duplicate 1/20 - + 0.5 pH uaifs Qualify data 

. .  . ,I.?' -.I ..: 

. .  
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Table G2 (cont.) 

Criterion: 17 
PROTOCOL: EPAd00/4-79-020 or 

Standard Methods for the Analysis of Water and Wastewater 
MEI'HOD: Nitrogen, NitratdNitrite (353.1,3532, 45WN0, D or 45WN0, E) 

REOUTREMENT 

1. ICVS 

2. ccvs 

3. LCS 

4. Method Blank 

5 .  Matrix Spike 

6. Duplicate 

7 .  Detection Limit. ,... 

ASLs: B only 

FREOUENCY ACCEPTANCE LEVELS 

Begin 

1/10 

1 /20 

1 /20 

1 /20 

1 120 

90-1 10% 

90-1 10% 

80- 120 % 

DR 

75-125% 

0-20% RPD 

............. 0.01 mg/L 

Criterion: 18 
PROTOCOLS: EPAd00/4-79-020 or 

C O R R E r n  ACTION 

Recal ibtate 

R e c a l i b r a t e  a n d  
reanalyze all since 
last ccvs 
Reanalyze samples .: 
since last LCS 

Qualify data 

Qualify data 

Qualify data 

Standard Methods for the Analysis of Water and Wastewater 
MEXMODS: Conductivity (120.1 or 2510B) 

A s h :  B only 

FREOUENCY ACCEPTANCE LEVELS CORRECrIvE ACTION REOUTREMENT 
I 

I 1: ICVS Begin 90-1 10% Recalibrate 

2. ccvs 1 120 

3. Cell Constant 1 120 

90-1 10% 

between 1 and 2 

Reanalyze samples 
since last CCVS 

Recalibrate 

Qudi8d8?B5 4. Duplicate 1 120 0-20% RPD 
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Table G2 (ant.) 

REOUIREMENT 

1. ICVS 

2. ccvs 
3. LCS 

Criterion: 19 

METHOD: Total Kjeldahl Nitrogen (351.2) 
ASIS: B only 

PROTOCOL: EPA-600/4-7!)-020 

FREOUENCY ACCEPTANCE LEVELS 
Begin 90-1 10% Recal ibrate 

4. Method Blank 

5. Matrix Spike 

6. Duplicate 

7 .  Detection Limit.. .................. 0.1 mg/L 

REOUIREMENT 

1.  ICVS 

2. ccvs 

3. Method Blank 

4. MS/MSD 

5.  Duplicate 

. 6 . L C S  

1/20 90-1 10% Recal ibrate 

1/20 80-120% ’ Reanalyze s a m p i e ~  

DR Qualify data 1/20 

1/20 75- 125 % Qualify data 

1/20 0-20% RPD Qualify data 

since last LCS 

Criterion: 20 
PROTOCOL: SW-846 

METHOD: Total Organic Carbon (9060) 
Ash: B only 

FREOUENCY ACCEITANCE LEVELS 

Begin 80- 120% Recalibrate 

1/15 80-120% Reanalyze samples 

1 /20 DR Qualify data 

1/10 75125% Qualify data 

since last CCVS 

. .  
1 /20 O-2OX RPD 

Begin 80- 120 96 

- . : ,?: .Detection Limit. ................... I .O mg/L 
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Criterion: 21 
PROTOCOLS: EPAd00/4-79-020 or 

Standard Methods for the Analysis of Water and Wastewater 
MIT'HODS: Alkalinity (310.1 or 2320B) 

Ash: B only 

REOUIREMENT FREOUENCY ACCEPTANCE LEVELS c o R R E m  ACnON 

Reanalyze samples 
since last LCS 

1. LCS 1/20 80- 120% 

2. Duplicate 1 /20 0-20% RPD Qualify data 

3. Detection Limit .................... 10 mg/L as CaCO, 

Criterion: 22 
PROTOCOLS: EPA-600/4-79420 or 

Standard Methods for the Analysis of Water and Wastewater 
METHOD: Chloride (300.0, 300.1, 300.2, 325.2 or 4 5 0 0 4  B) 

ASLs: B only 

REOUIREMENT 

1 .  icvs 

2. ccvs 
3. LCS 

4. Method Blank 

5.. Matrix Spike 

6. Duplicate 

7. Detection Limit. 

FREOUENCY 

Begin 

1/20 

1 /20 

1/20 

1/20 

1/20 

.............. 1 .O mg/L 

ACCEPTANCE LEVELS CORRECIWE ACTION 

90-1 10% Recalibrate 

90-1 10% Recalibrate 

80-120% 

DR 

75- 125 % 

Reanalyze samples 
since last LCS 

Qualify data 

Qualify data 

0-20% RPD Qualify data 
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Table G2 (cont.) 

Criterion: 26 
PROTOCOL: W-846 

MJXHOD: Oil and Grease (9070 or 9071) 
ASLs: B only 

REOUTREMENT FREOCTENCY ACCEPTANCE LEVELS RR)TlWE ACnON 

1 .  LCS 1/20 80- 120 % Rmn samples 

2. Method Blank 1 /20 DR Qualify data 

3 .  MSIMSD (soil only) 1/10 754 25 5% Qualify data 
I 

4. DUP (soil only) 1/20 0-20% RPD Qualify Data 

5. Detection Limit.. . . . . . . . . . . . . . . . . . .O. 1 mg/L 

Criterion: 27 

METHOD: Temperature (170.1) 
ASLs: B only 

PROTOCOL: EPA-600/4-79420 

REOUIREhlENT 

Quality control requirements are determined by the corresponding analytical methods or the project 
specific plan. 

Criterion: 28 

METHOD: Percent Solids (Moisture) (160.3) 
ASLs: B only 

PROTOCOL: EPA-600/4-79-020 

REOUREMEN" FREOUENCY ACCEPTANCE LEVELS CORRECllW AClWN 
1 .  Method Blank 1 /20 

. . -  
. .  I 

2. Duplicate 1/20 

3 .  Detection Limit ..... . . . . . . . .. . . . . .. 10 mg/L 

DR Qualify data 

0-20% RPD Qualify data 
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Table 6-2 (ant.) 

Criterion: 29 
PROTOCOLS: EpA-600/4-7pO20 or SW-846 

METHOD: Total Petroleum Hydrocarbons (418.1) 
Ash: B only 

ACCEPTANCE LEVELS mRRKTIVE ACTION REOUTREMENT FREOUENCY 

1. ICVS Begin Per Method Recal ibrate 
Section 6.5 

2. ccvs Every 
12 Hours 

Per Method 
Section 6.5 . 

3. LCS 1120 80-120% 

Each batch PQL 4. Method Blank 

5. MS/MSD 1120 75-12596 

6. DUP (soil) 1120 O-20% RPD 

Recalibrate/ 
Reanalyze all samples 
since last CCVS 

Reanalyze 

Reanalyze 

Advisory 

Qualify data 

7 .  Besb 

8. Detection Limit .................... 1.0 mg/L 

Criterion: 30 
PROTOCOLS: EPA-600/4-79-020 or 

Standard Methods for the Analysis of Water and Wastewater 
M m O D S :  Total Dissolved Solids (160.1 or 2540C) 

Ash: B only 

REOUIREMENT FREOUENCY ACCEPTANCE LEVELS C O R R E r n  ACTION 

1. Method Blank 1/20 DR . 

2. Duplicate 1/20 O-20% RPD 

3. Detection Limit ...................... 10 mg/L 

Qualify data 

Qualify data 
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Table G 2  (cont.) 

Criterion: 35 
PROTOCOL: EPAd00/4-79-020 or  

Standard Methods for the Analysis of Water and Wastewater 
METHOD: Fluoride (300.0,340.2 or 4500-F C) 

Ask: B only 

REOUIREMENT FREOUENCY ACCEPTANCE LEVELS coRREm AClTON 

1. ICVS Begin 90-1 10% . Recalibrate 

2. ccvs 1/20 % 

90-1 10% Reanalyze samples 
since last CCVS 

4. Method Blank 1 I20 DR 

5. Matrix Spike 1 I20 75- 125 % 

6. Duplicate 1 I20 0-20% RPD 

7. Detection Limit .................... 0.01 mg/L 

Qualify data 

Qualify data 

Qualify data 

Criterion: 36 
PROTOCOL: SW-846 

METHOD: Total Organic Halides (9020) 
A s h :  B only 

REOUlREMENT 

1.  ICVS 

2. ccvs 

3. LCS 

4. Method,Blank 

5 .  MSIMSD 

6. Duplicate 

FREOUENCY 

Begin 

1/10 pyrolyses 

1/20 

Each batch 

1/15 

1/15 

7. Detection Limit .................... 5.0 pg/L 

ACCEITANCE LEVELS 

Per Method 
Section 7.2 

Per Method 
Section 7.2 

80-120% 

< PQL 

75-125% 

O-20% RPD 

m m A C l 7 O N  . 

Recalibrate 

Recal ibrate 

Reanalyze samples 
since last LCS 

Reanalyze 

Qualify data 

Qualify dat8iJJcCpQ 



APPENDIX G 
Revision 0.1 

27 Apnl 1993 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

QUALlTY ASSURANCE PROJECT PLAN 
Page 32 of 74 

Table G 2  (cont.) 

Criterion: 37 
PROTOCOL: EPAd00/4-79-020 

M m O D :  Color (110.2) 
Ash: B only 

REOUIREMENT 

Since Color is a semiquantitative measure, it is not necessary to analyze QC samples. Duplicate analyses 
are of little value since the sample result is based on visual comparison and is subject to individual 
variability . 

Criterion: 38 
PROTOCOL: ASI'M 

METHOD: Oxidation/Reduction Potential 0-1498) 
Ash: B only 

REOUlREMENT FREOUENCY ACCEPTANCE LEVELS 

Begin 90-1 10% 

2. ccvs 1/20 90-1 10% 

1 .  ICVS 

3. Duplicate 1/20 0-20% RPD .- 

CORREClWE ACITON 

Recalibrate 

Recal ibrate 

Qualify data 
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Table G2 (cont.) 

Criterion: 39 
PROTOCOLS: EPA-60014-79-020 or 

Standard Methods for the Analysis of Water and Wastewater 
METHOD: Total Suspended Solids (160.2 or 2540D) 

ASLs: B only 

I 

~ REOUIREMENT FREOUENCY ACCEPTANCE LEVELS CORRECTIVE ACTION 

1. Method Blank 1120 

2. Duplicate 1 /20 

DR 

0-20% RPD 

Qualify data 

Qualify data 

1/20 80-120% Qualify data 3. Lcs 

4. Detection Limit.. ................ ... 10 mg/L 

Criterion: 40 
PROTOCOL: SW-846 

METHOD: Paint Filter Test (9095) 
ASLs: B only 

REOUIREhiENT FREOUENCY 
CORRECTIVE ACTION 

ACCEPTANCE LEVELS 

1 ,  Duplicate 1/20 Results must agree Qualify data 

Criterion: 41 
PROTOCOL: Standard Methods for the Analysis of Water and Wastewater 

IMETHOD: Chemical Oxygen Demand (COD) (5220D) 
ASLs: B only 

REOUIREMENT 

1. ICVS 

2.ccvs . 

3. Method Blank 

4. Duplicate 

5. LCS 
- .. 

6. Detection Limit. 

FREOUENCY ACCEPTANCE LEVELS CORRECIWE ACTION 

Begin 90-1 10% Recalibrate 

1/20 * 90-1 10% Reanalyze samples 

1 I20 DR Qualify data 

1/20 0-20% RPD ~o<jg~zQu~ify data 

1 /20 80-120% Redigest & Reanalyze 

since last CCVS 

.............. 5 mg1L COD 
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Criterion: 42 
PROTOCOL: Standard Methods for the Analysis of Water and Wastewater 

METHOD: Five Day Biochemical Oxygen Demand (BODs and CBOD3 (5210B) 
Ash: B only 

REOUREMENT FREOUENCY ACCEITANCE LEVELS RREcTlTvE ACZK)N 

1. DWB 1 hatch <0.2 mg/L Qualify data 

2. GAC 1 ha tch  200k37 mg/L Qualify data 

Qualify data 3. Method Blank 1 /20 DR 

0-20% RPD Qualify data 4. Duplicate 1 /20 

5. Detection Limit .................... 1.0 mg/L 

Criterion: 43 
PROTOCOL: Standard Methods for the Analysis of Water and Wastewater 

METHOD: Total Fecal Coliforms (9222D) 
ASLs: B only 

REOUlREMENT FREOUENCY ACCEPTANCE LEVELS CORREClWE ACTION 

1. Method Blank 1 I20 DR Qualify data 

2. Duplicate 1 /20 0-2046 RPD Qualify data 
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Table G2 (cont.) 

Criterion: 44 
PROTOCOL: sW-846 

METHOD: Reactivity (parts 7.33 and 7.3.4) 
Ash: B only 

REOLJIREMENT FREOUENCY ACCEPTANCE LEVELS CORRECllW ACnON 

1. LCS 1/20 Reanalyze batch 

2. Method Blank 1/20 DR Qualify data 

3. Duplicate 1 I20 0-20% RPD Qualify data 

\ Criterion: 45 
PROTOCOL: W-846 

METHOD: Corrosivity (1110) 
Ash: B only 

REOUTREMENT FREOUENCY ACCEPTANCE LEVELS 0- ACllON 

I .  Duplicate 1 /samp€e 
0-20% RPD Qualify data J 
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Criterion: 46 
PROTOCOL: SW-846 

METHOD: Ignitability (1010) 
Ash: B only 

REOUlREMENT FREOUENCY ACCEPI'ANCE LEVELS 0- ACITON 

1. Duplicate 1 120 0-2096 RPD Qualify data 

2. Xylene Std. 1.120 Per method 

Criterion: 47 
PROTOCOL: SW-846 

M m O D :  Sulfide, Extractable .(9031) 
ASIA: B only 

Qualify data 

REOUlREMENT FREOUENCY ACCEPTANCE LEVELS COFUWXlVE ACITON 

1. LCS 1 /20 80-120% Reanalyze samples 
since last LCS 

2. Method Blank I /20 

! 3. Matrix Spike 1 120 

DR 

7 5 - 1 2 5 s  

Qualify data 

Qualify data 

4. Duplicate 1 120 0-20s RPD Qualify data 

5. Detection Limits ............. Liquids, 1.0 mg/L; Solids, 1.0 mg/kg 
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Criterion: 50 
PROTOCOL: FEMP ENVIRONMENTAL PROCESS MONITORING LAB 

MIXHOD: THORIUM, LOW LEVEL (1080,3059, and 3063) 
Ash: B only 

REOUIREMENT 

1. ICVS 

2. ccvs 
3. LCS 

4. Method Blank 

5. Matrix Spike 

6. Duplicate 

7. Detection Limit . . 

FREOUENCY 

Begin 

1/10 

1120 

1120 

I /20 

I /20 

. . . . .  . . . . . . . .  

ACCEPTANCE LEVELS 

90-1 10% 

90-1 10% 

80- 120% 

DR 

75- 125 % 

0-2046 RPD 

. . . . . .  45 PPm 

coRREcr7vE ACTION 

Recalibrate 

Recalibrate 

Reanalyze samples 
since last LCS 

Qualify data 

Qualify data 

Qualify data 

Criterion: 51 
PROTOCOL: FEMP ENVIRONMENTAL PROCESS MONITORING LAB 

MEIIIOD: URANIUM, LOW (pprn) LEVEL (3002) 
ASIs: Bonly 

REOUlREMENT FREOUENCY ACCEPTANCE LEVELS 

1. ICVS Begin 90-1 10% 

2. ccvs 1/10 90-1 10% 

3. LCS 1/20 80- 1 20 96 

4. Method Blank 1 /20 . DR 
5. Matrix Spike 1/20 75- 125 % 

6. Duplicate 1/20 0-20% RPD 
7. Detection Limit ..:. ... .:.. ..... .O. 1 mg/L, 1 ppm ...................... . .  

cow- A a O N  

Recal ibrate 

Recal ibrate 

Reanalyze samples 
since last LCS 

Qualify data 

Qualify data 

Qualify data 

~ m m 5  . 
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Criterion: 52 
PROTOCOL: FEMP ENVIRONMENTAL PROCESS MONITORING LAB 

MEIXOD: URANIUM, HIGH LEVEL (1039) 
ASLs: Bonly 

REOUIREMENT FREOUENCY ACCEPTANCE LEVELS C O R R E r n  A m O N  
1. ICVS Begin 90-1 10% Recalibrate 

2. ccvs 
3. LCS 

1/10 90-1 10% 

1 /20 80- 120 % 

DR 4. Method Blank 1 /20 

5. Matrix Spike 1 /20 75-125% 

6. Duplicate - solids 1/20 AD < 1% 

7. Duplicate - liquids 1 /20 AD < 5 g/L 

8. Detection Limit ........ Solids, 1.00%; Liquids, 10.0 g/L 

Recalibrate 

Reanalyze samples 
since last LCS 

Qualify data 

Qualify data 

Qualify data 

Qualify data 

Criterion: 53 
PROTOCOL: FEMP ENVIRONMENTAL PROCESS MONITORING LAB 

METHOD: QUALITATIWSEMI-QUANTITATIVE ANALYSIS OF UNKNOWNS BY EDXRF 

ASLs: B ONLY 
(90 

REOUIREMENT 

1. ECV 

2. RMV 

FREOUENCY ACCEPTANCE LEVELS c o w m  ACllON 

weekly Fe K-alpha . Recalibrate ADC 

Weekly 95- 105 % Perform X-ray tube 
stability test. 
Establish reference 
monitor ratio and 
correction factor 

equations 
0 ~ 0 6 0 7  input into calibration 
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Table G 2  (cont.) 

Criterion: 54 
PROTOCOL: Standard Methods for the Analysis of Water and Wastewater 

METHOD: Total Hardness (234OCl Ash: B only - I  

REOUIREMENT FREOUENCY ACCEFTANCE LEVELS 

1. LCS 1/20 80-120% Reanalyze s ~ . I ~ D I ~ s  since last LCS 

2. Duplicate 1 /20 0-2095 RPD Qualify data 

Criterion: 55 
PROTOCOL: FEMP ENVIRONMENTAL PROCESS MONITORING LAB 

METHOD: Methanol by CC (2002) 
ASLs: B only 

REOUIREMENT FREOUENCY ACCEPTANCE LEVELS 0- ACITON 

1 .  IC Weekly 90-1 10% Recalibrate 

2. ccv 

3. LCS 

4. MB 

Begin and 90-1 10% 
end shift . 

1 /shift 

Ushift 

Determined by QC 

< PQL 

5. Detection limits ...................... 10 mg/L 

6. Standards concentrations .............. Per method section 4.2 

7 .  Calibration points & ranges 
IC .................................... Per method section 8.2 
CCV ................................... Per method sections 11.1, 11.2 

Recalibrate 

Reanalyze 

Reanalyze 

- i  . 



APPENDIX G 
Revision 0.2 
4 May 1994 

_FERNALD ENVIRONMENTAL MANAGEMENT PROSECT 
QUALITY ASSURANCE PROJECT PLAN 

Page 42 of 74 

Table G2 (cont.) 

Criterion: 56 
PROTOCOL: SW-846 

METHOD: GC/MS for Polychlorinated Dibenm-p-Dioxins and Polychlorinated Dibenzofurans 
(8280, Sept. 1986) 

Ash: B only 

REOUIREMENT FREQUENCY ACCJ3TANCE LEVELS RRECIWE A m O N  

1. IC Begin Per method 
Sections 6.3-6.7 

2. ccv Every 12 hrs Per method 
section 6.9 

3. LCS 

Recal ibrate 

Recalibrate 

Recalibrate 

4. MB Each batch <. PQL 

. 5. Duplicates Every 20 Per method 
section 7.5 

6. IS All samples Per method 
section 10.5 

7 .  Detection limits ................... Per method section 1.2 

8. Analyte lists ...................... Per method table 1 

9. Standards concentrations 
IS ................................. Per method section 9.1 

Reanalyze 

Advisory 

Reanalyze 

10. Calibration points & ranges 
ICV ............................... Per method section 6.2 
CCV ............................... Per method section 6.9 
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Reprocess samples and 
reanalyze batdi 

4. Lcs 
('16 of known value) 
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Tabk G2 femt.) 

. . . . . . . . . . 
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1. Method BI P a  b 

er 2. initial 
Calihfatioa 

3. Corrtinuiag 

(95 of h o w n  value) 

les and 4. Lcs 

6. Mia. Detectable Wt. 

000612 
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APPENDIX J 

FIELD ACTIVITY METHODS 

J.l PURPOSE 

This appendix prescribes field methods for producing data in compliance with DOE and EPA 
requirements and meeting Data Quality Objectives (DQOs) for the FEMP. 

5.2 SCOPE 

General procedures for field activities are provided in subsection J.4 as follows. 

Daily Logs (paragraph J.4.1) 

General Drilling Practices (paragraph J.4.2) 

Well Design, Construction, and Abandonment (paragraph J.4.3) 

Well Development (paragraph J.4.4) 

Geophysical Surveys (paragraph J.4.5) 

Aquifer/Permeability Testing (paragraph J.4.6) 

Well Maintenance (paragraph J.4.7) 

Additional procedures may be provided in 
detailed instructions applicable only to the 

5.3 RESPONSIBILITIES 

5.3.1 ffiMP Project Manager 

the Project-Specific Plans (PSPs) to provide 
specific project. 

The FEMP Project Manager shall be responsible for safe and prompt completion of project 
activities and for securing permits required by state, local, or on-site authorities. 
Underground and above-ground utilities shall be located and avoided to protect drilling 
operations personnel from danger. Copies of permits and other applicable documentation 

-shall be posted on site whenever drilling operations are being conducted. 
OOOGf14 
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5.3.2 Geologist In Charge 

t 

present whenever a borehole is being advanced and during well development activities. 

The geologist-in-charge shall be responsible for preparation of subsurface boring logs that 
shall be generated for each boring, for complete and accurate generation of a daily log of 
project activities, and for preparing lithologic logs in the field. 

5.4 PROCEDURES 

5.4.1 Daily Logs 

A daily log is a written record of activities and measurements conducted in the field by a 
team on a given date and may include daily field activity logs, boring logs, well-construction 
logs: media-specific sampling logs, photographs, and sketches. The log shall be in a bound 
book with printed, sequentially numbered pages or on sequentially numbered, printed daily 
log forms as specified by the PSP. 

5.4.1.1 Dailv Loe Entries. 
log, which shall include the following information as applicable. 

The geologist-in-charge is responsible for entries in the daily 

Subject of field activity 

0 General work activity 

0 Unusual events 

o Changes to plans and specifications 

0’. Visitors on site 

0 Time, depth, and identification number of samples 

Chain-of-custody tracking number 

0 Surveillance observations and findings 000615 

0 Calibration checks 
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2. 

3. 

5.4.2 
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Send photocopies of daily log entries to the FEMP project manager or representative 
and others as required at least weekly. 

Maintain originals of field records in the project central file. Keep photocopies of 
bound books in the central file until the book is complete and entered in the file 
system. 

During performance of field program, maintain copies of field records in FEMP 
project manager file. 

General Drilling Practices 

The number, location, depth of borings, type of sampling and testing required are dependent 
on intended use of the data. The type of drilling method selected for a panicuiar project at 
the FEMP depends on the intended use of the borehole and samples collected. ‘Ability to 
acquire data of sufficient quality for intended use and personnel health and safety are primary 
factors considered when selecting a drilling method. 

Guidelines for determining a particular drilling method shall be presented in PSPs. The 
FEMP project manager is responsible for determining that the drilling technique used is 
appropriate for site conditions and project objectives. The chosen drilling method shall 
reflect the FEMP policy of waste minimizatiou. Drilling methods that may be selected 
include, but are not limited to, the following. 

e 

e 

0 

0 

0 

0 

0 

0 

0 

0 

Cable-tool 

Hollow-stem auger 

Drive casing 

Spin casing 

Direct mud rotary 

Air rotary with casing driver 

Air rotary with swing-out, under-reaming bit and casing advancer 

Reverse-air or mud rotary 
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Drilling operations shall be conducted as follows. 

1. 

2. 

3. 

4. 

s. 

6. 

7 .  

8. 

9. 

Decontaminate drilling equipment before each use as specified in Appendix K to 
prevent contamination of the borehole and after each use to prevent off-site transport 
of contaminants. 

Minimize introduction of contaminants into the environment and spreading of 
contaminants between zones. 

Set surface casing when a potentially contaminated zone is drilled prior to reaching 
the target zone. 

When drilling through areas where near-surface contamination is indicated from past 
experience or during screening of samples while drilling, grout surface casings in 
place and make them part of the permanent installation. The borehole diameter shall 
be at least four inches larger than the diameter of the surface casing to allow for an 
adequate grout seal. I 

In outlying areas not suspected of being contaminated, advance large diameter 
temporary casings as necessary for bore-hole control. 

Minimize production of fluids, cuttings, and other waste by using above-ground mud 
pits, drums, or plastic-lined structures for containment of drilling fluids and cuttings 
unless otherwise specified in PSPs. 

NOTE 

The FEMP potable water system is the approved water source 
for FEMP drilling operations. 

Use only an approved water source during drilling operations. 

NOTE 

The use of additives in drilling fluids is discouraged except in 
unusual circumstances. 

If an additive is to be used, obtain prior approval from the FEMP project manager. 

Analyze a sample of the additive for parameters of interest, and review analysis 
results for potential impact on objectives of the datacollection program. 

..I . 
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10. Collect cuttings or core samples at frequency specified in the PSP in accordance with 
the requirements for subsurface soil sampling in Appendix K. 

The geologist-in-charge shall include in the daily log the information specified in paragraph 
1.4.1.2 and prepare lithologic logs in the field that provide the following information. 

able p owner requests 

2 

3. 
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1 

3 

5.4.3 Well Design, Construction, and Abandonment 

For clarity, the term "well" shall include groundwater sampling points such as four-inch 
diameter monitor wells, above-ground and surface-finished piezometers, and former 
production wells. 

The FEMP project manager is responsible for locating wells and for selecting the appropriate 
portion of an aquifer so that project objectives defined in the PSP are met. The geologist-in- 
charge is responsible for overseeing well installation in the field and for properly 
documenting construction details. 

/ 

The following procedures are required to ensure quality control of well design and 
installation and successful completion of field drilling investigations for hydrogeological and 
future water quality information. 

5.4.3.1 Well Des€=. Use the following materials for construction of wells. 

1. Use 316 stainless-steel well casing with flush-thread joints below the water table. 

NOTE 

Use of glues or solvents is-prohibited. 

2. Use schedule-40 Polyvinyl Chloride (PVC) or 316 stainless-steel casing with flush- 
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3. Use two to fifteen-foot sections of commercial wire-wound stainless steel Screens with 
flush-thread joints compatible with the well casing (minimum three square inches open 
area per foot of screen). Determine size of screen openings based on effective grain 
size of monitored zone and filter pack size suggested by Aller (1989). 

NOTE 

Screen openings shall be capable of catching between 85 and 
100 percent of filter pack materials to allow accurate 
measurement of hydraulic properties, minimize turbulence 
during sample collection, and optimize capacity to develop the 

(PO0620 
1 .  

. '  



APPENDIX J 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT Revision 0.2 

4 4 May 1994 
Page 8 of 33 

well completely and efficiently. Slotted or wound PVC screens 
with flush-thread joints compatible with the well casing may be 
used in piezometers. However, hydraulic data collected from 
piezometers shall be carefully evaluated to determine whether 
measurements are representative of the aquifer or of well 
materials. 

4. 

5 .  

6 .  

7 .  

8. 

9. 

10. 

11. 

Use well-sorted quartz sand for filter pack material. 

NOTE 

Selection of filter pack grain size is a function of grain size 
distribution in the natural formation. 

Multiply the median formation grain size by a factor of two to arrive at a suitable 
filter pack grain size (Driscoll 1986). 

Obtain one quart or one liter of a representative sample of each type of proposed 
filter-pack material from contractor for approval prior to use. 

NOTE 

Typically, graded sand meeting requirements’ of American 
Society for Testing and Materials C-33 for fine aggregate 
(concrete sand) is sufficient. . 

Describe each filter pack sample in terms of lithology, grain size distribution, and 
source (company where purchased, lot number, and pit or quarry of origin). Place 
description in project files. 

water table. Use pellets one-quarter to one-half inch in diameter. 

Record brand name and lot numbers of bentonite in project files. 

of a slurry of high-solids bentonite (e.g., Volclay) mixed 
to manufacturer specifications. 

Reserve a sample of each type, brand, and size of backfill material used during the 
project for potential analysis of contaminants of interest. 



MPENDIX I 
Revision 0.2 
4 May 1994 
Page 9 of 33 

ERNALD ENVIRONMENTAL MANACEhIENT PROJECT 
QUALlTY ASSURANCE PROJECT PLAN 

5.4.3.2. Well Construction. Immediately (within 8 hours) after drilling is complete and 
the borehole has  been cleaned of cuttings, construct well as follows. 

1. 

2. 

4, 

5. 

6. 

7, 

8. 

Place desired length of Screen and casing inside open borehole, temporary casing, or 
hollow-stem augers. 

Place filter pack in annular space between screen/casing and temporary casing or 
augers by the uemie line method as follows. 

a. Insert a small diameter pipe to the desired depth. 

c. Raise the tremie pipe so that it remains 0.5 to 3 feet above the top of the filter 
pack. 

Make periodic measurements to check uniform placement of filter pack. 

Record depth to top of filter pack to nearest 0.1 foot. 

Remove temporary casing gradually and install backfll materials so that bottom of the 
temporary casing is kept below the top of backfill material. 

Backfill glacial drift wells and wells screened across water table of the regional 
aquifer as follows. 

a. Install a filter pack to a height of two to five feet above the screen. 

b. Place a five-foot sodium bentonite pellet plug on top of filter pack. 

c. Hydrate pellet seal with five to ten gallons of water from an approved source. 

d. to within 

ed in the middle and at the bottom of the regional aquifer 
as follows. 

a. Install a filter pack to a height of approximately 
screen. 

five feet above the 

b. 
. ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

o within 30 inches of ground surface using 
-. I , 

06(-J622 



APPENDIX J ._. 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT Revision 0.2 
1 4 May 1994 

Page 10 o f  33 

8. For above ground completions, finish top of well casing with 24 to 30 inches of 
casing stickup, a vented stainless-steel cap, or an airtight cap and vent hole not more 
than six inches from top of casing. 

9. Finish ground-flush completions with an airtight cap. 

10. File a notch approximately one-q- inch deep at top of each well casing, measure 
elevation of base of notch, and reference each water-level measurement to the 
elevation. 

.. . . ........- .... . ........ 

12, Install the following minimum protection around wells. 

a. Ground-flush installations 

(1) Ensure that completions are either water tight or free-draining 
(containing a drainage layer of coarse sand at the bottom of the flush- 
mount box). 

(2) Provide a well cap with lock. 

(3) Install a protective cover secured with bolts that prevent precipitation 
from entering the protective casing. 

(4) Install manhole-type boxes large enough to accommodate the well 
casing, well cap, and a lock. 

b. Above-ground installations 

(1) Use a five-foot-long black iron pipe, minimum one-quarter-inch thick, 
and at least four inches greater in diameter than the well casing as a 
protective casing. 

(2) Place well casing within four inches of top of protective casing. 

(3) Fit protective casing with a hinged cap, hasp, and lock. 

(4) Drill a drain hole in the oversleeve one foot above land surface. 

( 5 )  Place a mixture of cement, sand, and potable water in a ratio 
approximately 1:4:0.5 (by weight) between well riser and outer 
protective casing to a height just below the drain hole to allow water 
entering the annulus to drain. 

.. . 

000623 
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NOTE 

To limit movement of pad, mur the 

(6) Install a three-foot square by six-inch thick, wire-reinforced, concrete 
pad around the protective casing with at l a s t  two inches, but not more . '  

rade 
Bac 

borehole annulus with concrete. 

c. . All installations 

(1) ' 

(2) 

Paint protective casings with high-visibility orange paint. 

Mark well location on well protector in three places as follows. 

0 

0 

On inside of cover with enamel-type paint 

Welded, stamped, engraved, or permanently painted on top of 
locking cover or 'flush-mount cover 

Engraved or marked with indelible marker on outside of well 
cap- 

NOTE . 

Guardposts are necessary in high 
traffic areas or where vegetation or 
debris obscures the well casing. 
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NOTE 

13. 

I 
1 
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0 A sketch of each well installation showing the following. 

e Bottom of the boring by depth from surface grade 

e Screen location 

e 

e Centralizers if used 

Granular backfill, seals, grout, and cave-in 

e Top of riser relative to ground surface 

e Details of well protection and above-ground completion 

0 Composition of grout, seals, and granular backfill 

Screen length, slot size (in inches), and slot configuration (wound or machine 
slotted) 

J.4.3.t.l e 
pfacement 

e se of salts and c toe 
tted. 

0 from surfaces that witl be 

0 

..... . 

0 . Highconcentrations of contaminants are present at a.well site, making handling and 
decontamination of sampling equipment a problem 

0 Well access is a problem 

0 Fixed equipment that cannot be decontaminated is used 00052s 
1 
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Types of equipment that may be dedicated to a sampling location include, but are not limited 
to, the following. 

0 Bladder-type sampling pumps 

Submersible impeller-type purge pumps 

e Submersible piston-type purge pumps 

e Packers 

e Hoses 
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Water-level measurement equipment 

The following procedures apply when installing, maintaining, 
equip men t . 

NOTE 

Equipment that requires special handling, shall 

Page 13 of 33 

and using dedicated sampling 

be installed and 
maintained only by manufacturer-trained personnel. 

2. Decontaminate equipment removed from a well as specified in AppendixK pnor to 
re-installation. 

NOTE 

Maintenance may include decontamination to remove mineral 
precipitation or biological growths. 

' 

0 

0 

Prevention of intermixing of subsurface waters 

Compliance with reasonable property owner requests 

3.  Perform maintenance as specified by manufacturer or, if specifications are not 
available, on a set schedule based on past nsage or when performance is declining. 

5.4.3.4 Well Abandonment. The reasons for well abandonment include the following. 

Elimination of physical hazards 

0 Prevention of groundwater contamination 

Conservation of aquifer yield and hydrostatic head 

e well is 

I 
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2 

3. If well casings and screens must be removed for an adequate seal, remove them by 
pulling or overdrilling prior to grouting the borehole. 

J 
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a. If casing is to be overdrilled, the outside diameter of the drilling tool shall be 
at least as large as the original borehole. 

vofume of a depth of 30 inc 

Place grout in the borehole, using the tremi , ftom the bottom to the top 

7 

8 

9. 

10, 

t 

Measure the actual volume of grout 
that calculated in step S (25 pcent), stop grouting and consult the FEMP project 
manager. 

If significantly more grout is ad 

Use a concrete plug to fill at least the uppermost 30 inches of the borehole. 

Insert a metal pin to mark the abandoned well site. 

Record materials used and materials removed from the borehole. 
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12. Dispose of removed material as specified in the PSP for well abandonment. 

5.4.4 Well Development 

Wells shall be developed to yield accurate aquifer test results and groundwater samples 
representative of aquifer conditions. Well development may be conducted using bailers, 
submersible pumps, bladder pumps, or peristaltic pumps. Surging techniques using’ 
surgeblocks are recommended in relatively high-yield aquifers. Excessive drawdown should 
be avoided, reducing the purge rate if necessary. 

The FEMP project manager shall specify the well development method in the PSP where 
sufficient historical data exists to make an informed decision. Where historical well 
development data are lacking, the well development method shall be based on observed 
aquifer response during drilling. 

The following procedures apply when developing a well. 

1. Decontaminate equipment and materials used for well development as specified in 
Appendix K before each use. 

’* . 

2. Develop well as w o n  as possible after well installation, but no sooner than 48 hours 
after grouting is completed. 

Continue development until the water is visually clear and temperature, pH, and 
specific conductance have stabilized. 

3. 

4 .  

a. If the boring was made without use of drilling fluid water, remove five times 
the standing water volume in the well (water in well screen and casing plus 
saturated filter pack). 

b. If recharge is so slow that required amount of water cannot be removed in a 
reasonable amount of time, or the water remains discolored, or it contains 
visible particulates after the five-volume removal, contact the FEMP project 
manager or representative for direction to use an alternate procedure based on 
recommendation of the field representative. 

c. If it appears necessary to add water to the well to assist development, obtain 
written approval from the FEMP project manager before proceeding. 

NOTE 

. .  Do not use chemicals (e.g., dispersing agents, 
# 



APPENDIX J 
FERNALD ENVIRONBIENTAL MANAGEMENT PROJECT Revision 0.2 

ff 4 May 1994 

disinfectants, or acids) during well development. 

d. If the boring was made or enlarged using drilling fluid (water), remove five 
times the measured amount of total fluids lost while drilling plus five times the 
standing water volume. If slow recharge, discolored, or particulate-laden 
water is a problem, proceed as in step b. 

5 .  During development, attempt to remove standing water from points near the bottom of 
the well Screen and from the top of the water column. 

If problems are encountered during development, promptly notify the FEMP project 
manager or representative. 

6. 

7 .  Record field measurements and comments on applicable data reporting forms. If 
some steps or procedures are not performed as specified, state the reason as 
completely as possible on the form or in an attached statement. Include the 
following data on the form. 

a. 

b. 

C. 

d. 

e. 

f. 

g. 

h. 

1. 

j. 

Well designation (location ID) 

Date of well installation 

Date and time of well development (start and finish) 

Static water level before and after development 

Quantity of water removed and time of removal 

Depth to bottom of the well inside the casing before and after development 

Physical character of removed water including changes during development of 
temperature, turbidity f 
conductance, color, and odor at regular intervals 

, pH, specific 

Physical characteristics of removed sediments including lithology and grain 
size 

Descriptions of equipment used including type and sidcapacity of pump 
and/or bailer used 

Description of surge techniques used 
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0 Well head protection 

The ERMC shall be responsible for well maintenance activities; conducting a maintenance 
survey of groundwater monitoring wells, and evaluating well maintenance aspects such as 
water quality, structural integrity, and well-head protection. Well maintenance activities 
shall comply with applicable regulatory and site requirements. 

5.4.7.1 Well Evaluation. Existing groundwater monitoring wells shall be evaluated for 
the ability to provide representative samples and may include the following activities. 

On-site inspections 

Review of existing well installation documentation 

0 

0 

5.4.7.2 

Review of well history (whether it produced consistenty clear or tuxwid samples). 
(Wells with irreconcilable turbidity or lacking information on design and construction 
may be abandoned under circumstances described in paragraph J.4-3.4.) 

Review of groundwater sampling field records 

Down-the-hole camera inspections 

Review of other sources of information that may be applicable to a specific well 

Review of the hydraulic characteristics of the aquifer adjacent to the well that shall 
include pump and slug tests to determine the following. 

Pump Tests - for aquifer characteristics, degree of hydraulic interconnection 
between different water-bearing units, and recharge rates 

Slug Tests - for in-situ hydraulic conductivity of low-permeability formations 
through addition or removal of an inert solid of known volume 

Yell Inspec tion and Repair. The following procedure shall be conducted at each 
well as applicable to that specific well. 

I. Ensure that guard posts are in good repair. 

2. Inspect ground surrounding well for the following conditions and repair & required. 

0 Ground must be free of depressions and channels that allow surface water to 
collect and flow towards well head. 

0 Surrounding area must be clean of debris and foreign material that could leach 

800633 
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contaminates in to subsurface or otherwise interfere with well sampling. 

3. Inspect locking lids for the following conditions and repair or replace as applicable. 

Lid must open with minimal effort. 

0 Eyelets on lid and protective casing must align for easy removal of padlock. 

0 Ensure integrity of hinge and seal on lids, which must also serve as sanitary 
seal. 

0 Padlocks must be free of accumulated debris within key slot and locking 
mechanism. 

0 Padlocks must operate freely. 

> 0 Padlocks must be installed with key-slot down to prevent rainwater from 
entering locking mechanism. 

4. Inspect the well caps for the following conditions and repair or replace them as 
applicable. 

0 Cap must be free of spider and insect debris, molds, fungi, or anything that 
could affect representativeness of water samples. 

Above-ground caps must fit securely and vent hole must be clear. 0 

0 Ground-flush caps must be water-tight to prevent surface water from entering 
well. 

5 .  Inspect protective casing for the following conditions and repair or replace it as 
applicable. 

0 Structural integrity - Casing must be free of corrosion and cracks. 

Casing must be reasonably plumb with ground surface. 

Paint must be bright orange. 

0 Well identification number must be painted in white or welded to the top of 
lid. 

0 Drain hole must be clear allowing water caught between protective casing and 
well casing to escape. 
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APPENDIX K 

SAMPLING METHODS 

K . l  PURPOSE 

The purpose of this appendix is to provide methods for sampling activities that result in data 
that comply with DOE and EPA requirements and meet Data Quality Objectives (DQOs) for 
the FEMP. 

K.2 SCOPE . 
Procedures for the following sampling programs and projects at the FEMP are provided in 
this appendix. 

8 Aqueous Samples (subsection K.4) 

0 Natural water 

a Groundwater 

0 Surface water 

0 Waste water 

Solid Matnx Environmental Samples (subsection K.5) 

t o  Surface soil 

0 Sediment 

0 Subsurface soil 

0 Container sampling 
........ 

. . .  .......... 

. . . . . . .  

. . .  . . . . . . . . .  

e Gaseous Matrix Samples (subsection K.6) 

0 Clean Air Act monitoring 

0 Radon 
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General Area Air 

Organic and inorganic contaminants in the field 

DOE-required air monitoring for off-site exposure 

Biological Samples (subsection K.7) 

e 

Biological study 

Milk, fish, SoiYgrass, and produce 

0 Miscellaneous Samples (subsection K. 8) 

Paint chips 

Wood 

Concrete 

e Dust 

Shreddable Materid: Fabrics and Plastic 

0 

0 

Sample Collection Forms (subsection K.9) 

Field Storage and Shipment of Samples (subsection K.10) 

Decontamination (subsection K. 11) 

Additional procedures may be submitted to provide detailed information on applicable 
sampling programs. 
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K.3 RESPONSIBILITIES 

K.3.1 FEMP Project Manager 

The FEMP project or program manager is responsible for scoping the project through the 
Project-Specific Plan (PSP). The PSP shall provide the following information. 

0 Criteria for determining the location and number of samples to be collected (including 
background) 

The Analytical Support Level (ASL) of the samples 

, '.. 
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Sample collection prmedures 

Health and safety requirements in ad 
Plai 

Sample handling and shipping requirements 

Sample analytes 

The FEMP project manager is responsible for timely and accurate completion of the project 
and for compliance with the PSP and this Sitewide CERCLA Quality Assurance Project Plan 
(SCQ. However, implementation of the PSP may be delegated to other project 
personnel.See Glossary for definitions of programs and projects. 

K.3.2 Sampling Team Leader 

The sampling team leader is responsible for implementing requirements of the PSP including.. 
the following. 

0 Ensure that team members follow specified procedures. 

0 Ensure that work is completed in a safe and efficient manner. 

Ensure that documentation is maintained and completed as specified in the FEMP 
Sitewide CERCLA Quality Assurance Project Plan. 

0 Ensure communication with the FEMP project manager or designee concerning 
progress. 

0 Assume initial custody of project samples and transfer custody to the FEMP project 
contact as specified in Section 7 .  

K.3.3 Sampling Team Members 

Members of the sampling team are responsible for performing sampling activities under the 
supervision of the team leader and as specified in PSPs. They shall observe health and 
safety requirements and communicate information on progress and concerns to the team 
leader. 

K.3.4 FEMP Project Contact 

The FEMP project contact is responsible for the following activities. 

0 Issuing requests for analysis prior to collection of the samples 
.” 
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Distributing sample and shipping containers along with required preservatives to 
sampling teams 

Communicating with off-site laboratories 

Resolving discrepancies between sample shipments and documentation 

Receiving custody of samples from team leaders and ensuring that chain-of-custody 
records are complete from the time of initial sample transfer through packaging 

Arranging shipment of samples to the laboratory 

Receiving laboratory reports 

Documenting final disposition of samples 

The FEMP project contact is responsible for timely and accurate completion of these tasks; 
however, performance of the tasks may be delegated to other project personnel. 

K.4 AQUEOUS SAMPLE COLLECTION METHOD 

Wells currently referred to as piezometers at FEMP are often used 
therefore, for the purposes of this document both piezometers and monitoring wells shall be 
referred to as monitoring wells. 

monitoring wells; 

Aqueous samples include natural and waste waters. For the purpose of this document 
groundwater and surface water are defined as natural waters. Water collected after use or in 
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K.4.1 Field Analytical Method for Natural Water Samples 

Temperature, pH, and specific conductance shall be measured in the field and documented on 
groundwater and surface water sample collection forms. Determinations shall be performed 
on unpreserved samples. Surface water measurements may be collected directly from the 
surface water body. Groundwater field measurements may also be taken in-situ (downhole) 
to avoid changes that might occur if the sample is removed from the well. Dissolved 
oxygen, alkalinity, and redox potential are also commonly performed field measurements. 

K.4.1.1 Temwrature. Surface water and groundwater temperature are required to 
normalize data from other analytical determinations such as pH, specific conductance, 
alkalinity, and dissolved oxygen. If properly collected, temperature is also useful as a tracer 
for determining recharge and mixing relationships and for tracking plumes. 
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inimum, a standard thermome 
accurate to & 1 degree Centi 

with a normal range of zero to 50 degrees Centigrade accurate to & 1 degree Centigrade is 
required. Total response time shall be less than two minutes (Manigold, et.al., 1982). 

The procedure for measuring temperature of water samples follows. 

1. Obtain temperature readings by partially immersing the thermometer in a sample for 
one minute. Obtain a minimum of two consecutive readings on each sample. 

2. Collect temperature readings used to describe aquifer conditions in situ or from a 
flowing pump discharge as near to the source as possible. 

. 3. If measurements cannot be made in situ or in a flow box, collect a sample in an 
insulated flask and insert  a thermometer. Allow it to equilibrate for one to two 
minutes. Discard the sample and immediately refill the flask, insert the thermometer, 
and read the temperature (Manigold, et.al., 1982). 

4. Read water temperature during and after well evacuation and after sample collection 
on unpreserved samples. 

5 .  Immediately document readings for each sample on field measurement or collection 
forms. 

K.4.1.2 m. The following aratus is required for pH G l o w )  measurements. 

tery operated) or a combination meter 
that is direct reading and temperature-c 
of measuring pH to the nearest unit 

0 Combination electrode 

0 

The procedure for measuring the pH of water follows. 

1. Calibrate pH meter or in accordance with manufacturer 
instructions. Meter shall be accurate to within 0.1 pH unit over a temperature range 
of -2 to + 40 degrees Centigrade, and response time of the instrument shall not be 
greater than two minutes (Manigold, et.al., 1982). 
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2. 

3. 

4. 

5 .  

6 .  

7 .  

8. 

9. 

10. 

11. 

12. 

I 

13. 

Ensure that the electrode is filled with manufacturer-specified solution (usually 
potassium chloride). 

Rinse electrode with de-ionized water. 

If meter does not automatically correct for temperature, make correction in 
accordance with manufacturer instructions. 

Record date of buffer expiration. 

Calibrate pH 
event, with a depending 
on expected p 

start of each sampling 

r 

Transfer sample into an appropriate container, or use an in-situ or flow-through 
sampling system. 

Ensure that electrode is properly attached to pH meter and that the filling hole is 
exposed to sample solution. 

Insert electrode approximately one inch into sample solution and allow it '  to remain in 
the sample solution for approximately two minutes. Stir sample if a flow-through 
chamber is not used. 

' Read pH value on meter to nearest 0.1 unit. 

Rinse electrodes with de-ionized water between each measurement and do not allow 
the bulb to dry out between measurements. 

Never move or touch connecting cables during pH measurement. 
. . . . . . . . . . . 

K.4.1.3 S m  ific Conductance. is sensitive to 
a number of variables, the measurement shall be made in the field, either in-situ 
(e.g.,directly in a well or stream) or as soon as possible after sample collection. 

The following apparatus is required. 

Conductivity cell or probe 
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Temperature-compensating conductivity meter 

Two known standards bracketing the expected conductivity of the sample solution to 
be measured 

Determine the specific conductivity of sample as follows. 

1. Calibrate the measuring system (Appendix I). The instrument shall be accurate to 
within three percent of full scale over a temperature range of - 2 to + 40 degrees 
Centigrade and a response time less than two minutes (Manigold, et.al., 1982). 

2. Switch on instrument for a power check. Replace battery when red line adjustment 
cannot be accomplished or when the meter indicates a low battery. 

3.  Calibrate to a known standard in accordance with manufacturer instructions each day 

4. 

5 .  

Rinse probe with de-ionized water. 

Insert probe into sample in accordance with manufacturer instructions. 

6. Measure temperature of sample with thermometer or thermocouple (paragraph 
K.4.1.1) if the conductivity cell or probe does not automatically compensate for 
temperature and record the value. 

7 .  Switch meter to appropriate scale and record readings in micromhos per centimeter 
(pmhos/cm). 

8. If necessary, correct specific conductance values for temperature using appropriate 
temperature correction factors. 

9. Rinse probe with de-ionized water between each measurement. 

10. Store specific conductance probes in accordance with manufacturer instructions 
between use. 

K.4.1.4 Dissolved Oxveen. The dissolved oxygen concentration affects redox potential of 
water and chemical behavior of aqueous constituents. Physical, chemical, and biochemical 
activities in water may affect dissolved oxygen levels. Measurement of dissolved oxygen is 
useful in tracking contaminant plumes, determining surface-watedgroundwater interaction, 
and locating contaminant source areas. 
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Dissolved oxygen is normally measured in the field by immersing a membrane electrode in 
the water. Oxygen gas molecules diffuse through the membfane into a measuring cell at a 
rate proportional to concentration of molecular oxygen in the water. Inside the sensor, 
oxygen reacts with an electrolyte and is reduced spontaneously or by an applied voltage, 
depending on the instrument. Current that is generated is directly proportional to 
concentration of molecular oxygen in the water outside the sensor. 

The following apparatus is required to measure dissolved oxygen. 

r 

0 Oxygen-sensitive membrane electrode (polarographic or galvanic), which usually 
includes two solid metal electrodes separated from test solution by a selective 
membrane (commonly polyethylene or fluorocarbon) 

0 Replacement electrode 

De-ionized water for calibration and instrument cleaning 

Determine the dissolved oxygen concentration of water sample as follows. 

1. 

2. 

3 .  

4. 

5 .  

6. 

7 .  

8. 

Calibrate instrument as specified in manufacturer instructions (Appendix I). 
Instrument shall be capable of responding within 0.2 milligrams per liter (mg/L) over 
water temperature range of - 2 to + 40 degrees Centigrade and shall have a response 
time of less than two minutes (Manigold, et.ai., 1982). 

Measure temperature at time of dissolved oxygen reading (paragraph K.4.1.1). 

Rinse probe with distilled water. 

Insert probe into sample and allow sufficient sample flow across membrane surface to 
overcome erratic responses of instrument. 

Record readings from meter. 

Calibrate electrode between each use to eliminate interference from gases other than 
oxygen. 

Rinse probe with de-ionized water between each measurement. 

Store probe in de-ionized water. 
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K.4.1.5 Alkalinity. Alkalinity is a measure of the acid buffering capacity of a water 
sample and is formally defined as the equivalent sum of bases that are titratable with a strong 
acid. Because alkalinity concentration is affected by changes in temperature, pH, and 
degassing, the alkalinity analysis shall be performed in the field as soon as possible after 
collection. Also, alkalinity measurements require a semi-controlled environment (wind-free, 
stable work platform), so they shall be conducted in mobile or field laboratories. Uranium 
and other radionuclides form carbonate complexes; therefore, an accurate determination of 
carbonate concentration is necessary to quantify radionuclide mobility in water. 

The end point of the carbonate titration (where carbonate has been converted to bicarbonate) 
is approximately pH 8.3. The end point of the bicarbonate titration (bicarbonate converted to 
carbon dioxide and water) is near pH 4.5. Bicarbonate and carbonate concentrations are 
determined by electrometric titration. A strong acid of known concentration is added to a 
water sample while the pH of the sample is monitored. Using the volume of acid of a 
known concentration needed to reach the end point, the concentration of bicarbonate and 
carbonate is calculated by the Brown, Skougstad, and Fishman (1970) method. 

The following apparatus is required. 

pH meter that can be read to 0.10 unit 

0 Combination pH electrode 

0 pH buffer solutions: 4.0, 7.0, and 10.0 

e 50-milliliter (mL) buret with 0.1-mL graduations 

0 25- and 50-mL volumetric pipets (class A) 

Magnetic stirrer and small teflon stir bar 

0 Buret stand and clamp 

0 250-mL beaker 

Semicontrolled environment (laboratory trailer or equivalent) 

0 

Measure alkalinity as follows. 

Standardized sulfuric or hydrochloric acid approximately 0.02 normal solution 

1. Before starting titration (paragraph K.4.1.2), calibrate pH meter dady as specified in 
manufacturer instructions. 
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Water level of monitoring wells shall be measured as follows. 

1. 

2. 

3. 

4. 

5 .  

6. 

7 .  

8. 

Upon arrival at the site, check well for physical damage, unusual materials, or 
circumstances (e.g., recently discarded trash, old oil cans, signs of animal burrowing). 
Record observations in daily log. 

NOTE 

At some well sites, preliminary monitoring for volatile gases 
around the well cap may be required. These sites shall be 
identified in PSPs and procedures shall be provided for 
monitoring. 

Remove lock from monitoring well and remove well cap. 

Check water level measuring instrument for proper operation (M-Scope or equivalent). 
Lower measurement probe until water is reached. 

NOTE 

When probe touches water, a buzzer sounds, a meter needle 
deflects, or a light appears, depending on meter type. 

Raise probe above water level and shake it slightly, then lower it again, and recheck. 
If measurements do not agree to within 0.02 feet, continue to remeasure until cause of 
discrepancy h a s  been determined or agreement of measurements has been obtained 
(Appel, et.al., 1980). Be aware of obstacles in the well casing. 

Record depth to water to 0.01 feet from measuring point, (e.g. top of well casing, top 
of protective casing, top of sanitary seal) as recommended by the EPA (1986a). Record 
measuring point on water-level measurement form. 

Replace well cover and lock protective lid. 

Decontaminate water level measurement probe between each well as specified in 
subsection K. 1 1. 
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K.4.2.2 Gneral Groundwater Samplinv Reauireme nts. The primary technical 
consideration in groundwater sampling is to obtain a representative sample of the groundwater 
body at the well location. Additionally, groundwater sampling at the FEMP shall meet certain 
requirements in order for subsequent data to be used for the CERCLA program. To ensure that 
these objectives are achieved, the following minimum guidelines and techniques are required 
during sample withdrawal. Additional requirements may be included in PSPs. 

1. Upon arrival at well site, determine whether the lock is secure. Inspect well for signs 
of tampering or forced entry. Check the surrounding area for unusual Occurrences such 
as recently disposed trash or animal burrows. Record observations on daily log. 

Set up sampling vehicle and equipment to avoid interference with sampling activity. 2. 

3. 

4. Avoid effects of the following conditions to ensure representative samples of groundwater 
(U.S. Environmental Protection Agency, 1989b). 

0 Sample temperature may change rapidly after it is brought to the surface. This 
change may affect chemical reaction rates, reverse cationic and anionic exchanges 
on solids, and alter microbial growth rates. 

0 The pH may change from loss of carbon dioxide through degassing or adsorption, 
which could affect alkalinity and oxidation of certain compounds. 

Dissolved gases may be lost as a result of a pressure change. 

0 Organic samples may be affected by volatilization, adsorption, photodegradation, 
or contamination from sampling materials or airborne gases. 

5. Complete a groundwater sample collection form for each sample with information 
specified in subsection K.9 plus the following data. 

0 

Depth to water 

0 Sounded depth of well 

0 

Description of water level measuring point 

;Ips333649 
Depth of well from well construchon diagram 
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0 Well casing from 

0 Calculated well volume 

0 Actual volume removed during purging and maximum rate of purge 

0 Estimated depth to pump intake at start and finish of pumping 

6 .  

7. 

8. 

9. 

10. 

If cleaning solvents or internal combustion engines are used at a site when a well is open, 
place them downwind of the well or far enough away that fumes are diluted beyond the 
detection limit of a calibrated Photo-Ionization Detector (PID) or Flame-Ionization 
Detector (FID). Locate the sampling vehicle downwind of the well. 

Measure depth to groundwater in the well as specified in paragraph K.4.2.1.  Measure 
total depth of monitoring well to the nearest 0.01 foot (U.S. Environmental Protection 
Agency, 1986a) and compare it to well construction diagrams. 

Compare total depth measurement to depth indicated on well construction diagram to 
verify well identity and to determine if silting into the screened portion of the well has 
occurred. If an identity discrepancy or silting is discovered, immediately refer the matter 
to the FEMP project manager for resolution. Document the resolution. 

NOTE 

Evacuation of at least three well volumes of water in concert with 

, specific conductance, 
uation of the well to 

dryness is recommended for a representative sample. (One well 
volume is defined as the volume of water standing in the well 
casing 

Evacuate stagnant water from monitoring well prior to sample collection with a stainless- 
steel submersible pump, stainless steel or teflon bladder pump, peristaltic pump, or by 

teflon or stainless-steel bailer. 
place discharge hoses between t 

. . . , . . . . . . . . . . . . . . . . . . 

plastic sheeting. 

Take a minimum of 
conductance measur 
from a monitoring well (U.S. Environmental Protection Agency, 1986b). 

000$50 
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NOTE 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

Do not take samples from dry wells. Document well condition on field log. 

Evacuate monitoring well if it can be pumped or bailed dry and allow it to recover prior 
to sample withdrawal. The evacuation rate shall be low enough to prevent excessive 
agitation of recharge water (U.S. Environmental Protection Agency, 1986a) based on 
hydraulic characteristics of the well. Avoid excessive pumping that c& cause samples 
to be non-representative. 

If a pump is used to purge a monitoring well prior to sample collection, lower pump 
intake to a depth of five to ten feet below water level in the casing but above well screen 
where possible. Initially purge well from this depth so that fresh water from screened 
interval will move upward through casing and completely flush well. Ensure that 
pumping rate is low enough to prevent significant agitation and that it is less than 
maximum pumping rate used during monitoring-well development. 

If pumping of air (caused by excessive drawdown of the well water level) occurs, reduce 
pumping rate. If it continues, lower pump intake five to ten feet within the well if 
possible and reduce pumping rate further to prevent excessive drawdown. 

When pump and lines are removed from a well, place them on clean plastic sheeting to 
ensure that they do not come in contact with the ground. 

CAUTION 

to the . . . . . . . Do not allow release 
environment. : 

Collect water produced during evacuation of monitoring wells in appropriate containers. 

Collect excess water generated during sampling of monitoring wells in appropriate 
containers. 
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19. Store water that has  unknown constituents and is potentially a hazardous waste in a 
designated area until classification is determined (based on an analysis of the water for 
Toxicity Characteristic Leaching Procedure (TCLP) parameters) and a disposal method 

Observe 

20. As won as the well recovers sufficiently to permit sampling, collect samples in 
accordance with the stability and volatility of parameters to be tested in the following 
order (U.S. Environmental Protection Agency, 1989b). 

0 

0 

0 

0 

0 

e 

0 

0 

0 

e 

0 

0 

0 

Field measurements (temperature, pH, and specific conductance) 

Volatile organic compounds 

Totai organic halogens 

Total organic carbon 

Extractable organic compounds (acid and base neutral extractables, pesticides, 
PCBs) 

Total metals 

Dissolved metals 

Phenols 

Cyanide 

Sulfate arid chloride 

Turbidity 

Nitrate and ammonia 

Radionuclides 

J 

/ 
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21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

If the well is purged with a submersible pump, collect samples specified in the PSP from 
pump discharge prior to removing pump from well and before collection of bailed 
samples. This prevents handling the pump twice and eliminates the need for pump 
decontamination between well evacuation and sample collection. 

Use the pump discharge to evacuate and sample wells with limited access and dedicated 
pumps. (Data from such wells may be qualified for certain purposes.) 

Decontaminate purge pump, lines, and other equipment used in groundwater sampling 
between wells following procedures in subsection K. 1 1. 

Take field measurements at well site on unpreserved samples as described in paragraph 
K.4.1. Keep samples collected for field measurements separate from samples preserved 
for shipment to laboratory. 

Collect samples for specific parameters as specified in paragraph K.4.2.3. 

Filter samples at well site. 

Number and label samples as specified in Section 7. 

Store and preserve samples as specified in Table 6-1 (Appendix A). 

Complete Site-wide Analysis Request/Custody Record (SAWCR) (Form 7- 1, Appendix 
B) as specified in Section 7.  

K.4.2.3 Parameter-Specific SamDlinP Procedures. Perform groundwater sample collection 
from monitoring wells for Volatile Organic Compounds (VOCs), acid and base-neutral 
extractable organic compounds, total and dissolved metals, general chemistry, and radiological 
parameters in accordance with the following procedures. 

Volatile Organic Compounds - Collect VOC samples as follows. 

1. Collect samples for VOC analyses using a stainless-steel or teflon bailer or stainless-steel 
and/or teflon bladder pump or a Grundfos Redi-Flo 2 pump operated at 0.1 liter per 
minute or less. 

Perform sample collection in a manner to minimize turbulence and volatilization of 
VOCs. Operate bladder pumps at a maximum of 0.1 liter per minute. 

2. 
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3.. Collect samples in 40-mL screw-cap vials with Teflon-lined septa. Fill sample vials to 
overflowing with a visually apparent meniscus present above the rim of the vial and seal 
without air bubbles. Avoid excessive overfilling of pre-preserved vials. 

4. Visually check each vial for air bubbles by inverting and sharply tapping it against the 
hand. If air bubbles are present, top off sample bottle and recheck it for air bubbles. 
When no air bubbles are present, .place sample in .a cooler maintained at four degrees. 
Centigrade, plus or minus two degrees. 

5 .  Complete appropriate field documentation in accordance with subsection K.9 or as 
specified in the PSP. 

6. Preserve samples as specified in Table 6-1 (Appendix A). 

7 .  specified in subsection K.10 

Acid and Base-Neutral Extractable Compounds and PesticidedPCBs (Semi-Volatile) - 
Collect semi-volatile compound samples as follows. 

1. Collect samples for semi-volatile analysis with a stainless-steel or teflon bailer or a 
sunless-steel and/or teflon bladder pump or Grundfos Redi-Flo pump. 

Because some semi-volatiles are susceptible to photo-degradation, use one-liter amber- 
glass sample bottles with teflon-lined caps as specified in Table 6-1 (Appendix A). Fill 
the bottles to the neck and seal. 

2. 

3. Complete appropriate field documentation. 

4. Preserve samples by cooling to four degrees Centigrade plus or minus two degrees and 
store in a dark place as specified in Table 6-1 (Appendix A). 

' 5 .  Pack samples for shipment as specified in subsection K.10. 

Total Metals - Prepare total metal samples as follows. 

1. Collect samples for total metals using a peristaltic pump, stainless-steel or teflon bailer, 
and stainless-steel andlor teflon'bladder pump or Grundfos Redi-Flo pump. If specified 
in PSP, collect samples through discharge of submersible pump used to purge monitoring 
well. 

.. . 
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2. Fill one-liter polyethylene sample bottles to neck and seal as specified in Table 6-1 
(Appendix A). 

3. If pre-preserved containers are not used, add approximately one mL of concentrated 
nitric acid per lo00 mL of sample after sample is placed in an appropriate container. 
(A one 1-mL ampule of acid per sample may be used to simplify handling of acid.) 

NOTE 

Do not immerse pH paper in sample container. 

4. Test sample by administering it to pH paper drop by drop to determine if sample pH is 
less than 2.0. 

5 .  If pH is not less than 2.0, add a sufficient amount of preservative drop by drop until 
desired pH range is achieved. 

6. 

7 .  Complete appropriate field documentation. 

Tape pH paper to sample container and document in applicable sample record. 

8. Preserve samples by cooling to four degrees Centigrade plus or minus two degrees as 
specified in Table 6-1 (Appendix A). 

9. Pack samples as specified in subsection K.lO. 

Dissolved Metals - Prepare dissolved metals samples as follows. 

1. Collect samples for dissolved metals using a peristaltic pump, stainless-steel or teflon 
bailer, stainless-steel and/or teflon bladder pump, or Grundfos Redi-Flo pump. If 
specified in PSP, collect samples through discharge of a submersible pump used to purge 

' monitoring well. t 

NOTE 

In-line filters that attach directly to pump or bailer discharges are 
preferred (Stolzenburg and Nichols, 1986). If not available, use a 
Millipore filtration apparatus, or equivalent, equipped with a hand 
or electrical vacuum pump. 

. . .  
, ,  
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3. 

4. 

5 .  

6. 
7.  

8. 

9. 

10. 

11. 

Use sample containers made of Teflon, polyethylene, or Polyvinyl Chloride (PVC) as 
specified in Table 6- 1 (Appendix A) to minimize radionuclide losses by adsorption unless 
tritium is a parameter of interest. If so, use a glass container with a tritium-seal cap 
(Korte and Kearl, 1984). 

NOTE 

Avoid collection of suspended sediments when possible. 

If it is necessary to determine dissolved radionuclides, filter water samples in the field 
through a 0.45-micron membrane filter as soon as possible after collection using in-line, 
0.45 micron filtration if available (Stolzenburg and Nichols, 1986). 

If in-line filtration is not available, use containers without preservative to initially collect 
samples prior to filtration. 

Transfer samples to containers and preserve them after filtration has been performed. 
If samples are collected for analysis of total radionuclide concentrations, do not filter. 

Tightly sekure sample container lids. 

Complete specified field documentation. 

Preserve samples as specified in Table 6-1 (Appendix A). 

Pack samples for shipping as specified in subsection K.lO. 

K.4.2.4 SamDling Groundwater from Private and Other Production Wells. Private wells 
near FEMP were sampled as part of the Radiological Environmental Monitoring Program 
(REMP) and RI/FS. DOE has authorized sampling of private wells by FEMP personnel on 
request. Wells may be sampled during a routine project or upon request of the property owner. 
Data collected from private wells may be qualified for certain uses. 

Property owner approval shall be obtained and notification made before sampling a private well. 
Requirements of individual property owner license agreements shall be reviewed prior to each 
sampling round and complied with during sampling. Sampling shall be conducted only at the 
time agreed to by the owner. If additional visits to the site are necessary, the property owner 
shall be notified before each visit or arrangements shall be made for continuing access. 
Communications with the property owner shall be documented either in a daily log or a 
telephone conversation log. 
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Procedures for collecting water samples from private or other production wells shall be included 
in PSPs. Minimum elements of these procedures shall be as follows. 

1. Record, , the location of well relative to nearby 
buildings, drainage features, cultivated areas, equipment storage areas, leach fields and 
septic tanks, and other pertinent features. 

2. Acquire available well construction information from the owner, including driller; date 
drilled and installed; total depth; depth to water; casing type, diameter, and length; pump 
age, type, and size; description of plumbing and electrical equipment; types of treatment 
systems; and location. 

3. Determine whether well is the primary source of water for the household, and document 
approximate volume of use. 

NOTE 

Amount of flushing required depends on frequency of well use. 
One minute of flushing at full capacity is the minimum required. 

4. Flush system before collecting sample to remove stagnant water from lines and wellbore. 
Use a graduated container or bucket and approximate flow rate at full capacity. 

5 .  Use sample containers and preservatives specified in Table 6-1 (Appendix A), and collect 
samples as near to the wellhead as possible upstream from treatment units. 

6. Decontaminate equipment as specified in subsection K. 11. I 

7. Maintain chain-of-custody documentation as specified in Section 7. 

K.4.3 Surface Water Sampling 

Surface water sampling is currently being conducted at FEMP in accordance with National 
Pollutant Discharge Elimination System (NPDES) requirements and as part of routine monitoring 
of Paddys Run and the Great Miami River. Samples have also been collected in support of 
RYFS. The following procedures are appIicable to collection of water samples from streams, 
ponds, lakes, rivers, springs, and seeps. Two different techniques are used for collecting 
surface water samples: grab sampling and composite sampling. 

8 
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K.4.3.1 Grab S amding. For grab sampling, proceed as follows. 

1. Use clean sample containers and appropriate preservatives approved for specific 
parameters as specified in Table 6-1 (Appendix A). 

2. Choose a point of sampling so that a representative sample is obtained. Choose the 
sampling point with respect for information desired and with local conditions. 

3. Collect samples beginning at the farthest downstream location and work up-stream to 
prevent contamination during sample collection. Avoid surface debris and artificial 
turbulence during sample collection. 

NOTE 

Sampling depth shall be approximately 15 centimeters (6 inches) 
below water surface if possible. When sampling from a bridge, 
platform, or boat, it may be necessary to use a bailer or a 
peristaltic pump to collect sample. 

4. Use unpreserved containers (grab bottle, ladle, teflon bailer) to collect samples directly 
from a body of water where water depth is sufficient and access conditions permit. If 
depth is not sufficient, use a tetlon or stainless-steel beaker, ladle, scoop, or bailer. 

, 

5 .  Use a peristaltic pump or Kemerer sampler to collect non-volatile samples. 

6. Grasp grab bottle securely at the base with one hand and plunge it mouth down into the 
water, avoiding surface debris. Position bottle opening towards the current flow and 
away from the collector’s hand, the shore, or the side of the sampling platform or boat. 
Tip bottle slightly upwards to allow air to exit and the bottle to fill. Collect a sufficient 
amount of sample to perform required analyses. 

7 .  Fill sample bottles as specified per parameter in subsection K.4. If a sample bottle is 
used for collection, cap bottle prior to removal from water. The grab bottle and the 
sample bottle shall be of the same materials or approved equivalent. 

8. After removal of grab bottle from water, transfer sample to the container with 
preservative 

9. When more than one grab bottle volume of sample is required to fill necessary sample 
containers, distribute sample portions equally among individual sample containers to 
provide homogeneity of collected sample: 
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10. Perform field measurements as specified in or filter 
unpreserved samples immediately after collection. If a peristaltic pump is used to collect 
samples, use an in-line filter (preferred by Stoizenburg and Nichols, 1986). 

1 1. Complete specified field documentation. 

12. Preserve samples as specified in Table 6-1 (Appendix A). 

13. Pack samples for shipping as specified in subsection K.10. 

K.4.3.2 Comaosite Sampling. Composite samples may be collected with automatic sampling 
equipment, or may be collected manually as grab samples (paragraph K.4.3.1) and composited. 
Currently, there are no composite, natural surface-water samples being collected at FEMP. 
Procedures for collection of composite samples shall be included in PSPs. Samples for unstable 
parameters, such as volatile organic compound, radon, or TOX shall not be composited. 

K.4.3.3 Parameter Specific Sampling Procedum. Perform surface-water sample collection 
for VOCs, acid and base-neutral extractable organic compounds, total and dissolved metals, 
general chemistry parameters, and radiological parameters in accordance with the following 
procedures. 

Volatile Organic Compounds 

1. Collect samples for VOC analysis directly into unpreserved 40-mL vials with teflon-lined 
septa caps where possible or use stainless steel, teflon, or glass scoops, ladles, buckets, 
or bailers if circumstances require. 

2. If collecting the sample directly into the vial, secure cap on the vial before removing it 
from the water. 

3. If another method of sample collection is used, follow steps 3 through 7 for VOCs in 
paragraph K.4.2.3. 

4. Follow steps 4 through 7 for VOCs in paragraph K.4.2.3. 

Acid and BaseNeutral Extractable Organic Compounds 

1. Collect samples directly into 50=ml, amber-glass bottles with teflon-lined screw caps 
when possible. Cap the bottle while still submerged, remove it from the waterbody, pour 
out water in the bottle neck, and recap. 
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2. If the sample cannot be collected directly into the bottle, use a stainless steel, teflon, or 
glass scoop, ladle, bucket, or bailer to collect the sample. Fill the sample container as 

3 .  Follow steps 3 through 5 for acid and base-neutral extractable organic compounds, 
paragraph K.2.3. 

. *  Total Metals 

1. Collect samples for total metals directly into an unpresemed, one-liter polyethylene bottle 
when possible. Cap bottle while it is still submerged, remove it  from the water, pour 
out water in the neck of the bottle, and recap. 

&. 3 If the sample cannot be collected directly into the bottle, use a stainless-steel, teflon, or 
glass scoop, ladle, bucket, or bailer or a peristaltic pump with polyethylene or teflon 
tubing and follow step 2 for total metals in paragraph K.4.2.3. 

3. Follow steps 3 through 9 for total metals in paragraph K.4.2.3.  

Dissolved Metals 

1. Proceed according to steps 1 or 2 (as applicable) for total metals in paragraph K.4.3 .3 .  

2 .  Proceed as in steps 2 through 15 for dissolved metals in paragraph K.4 .2 .3 .  

General Chemistry Parameters 

1. Collect samples for general chemistry parameters directly into an unpreserved container 
specified for that parameter in Table 6-1 (Appendix A) when possible. Cap the bottle 
while it is still submerged, remove it from the water, pour out water in the neck of the 
bottle, and recap. 

2. If the sample cannot be collected directly into the bottle, use a stainless-steel, teflon, or 
glass scoop, ladle, bucket, or bailer or a peristaltic pump with polyethylene or teflon 
tubing. Follow step 2 for general chemistry parameters in paragraph K.4.2 .3 .  

3 .  Follow steps 3 through 7 for general chemistry parameters in paragraph K.4.2.3.  
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Radionuclides 

1. Collect samples for radionuclides directly into unpreserved container specified for that 
radionuclide or group of radionuclides in Table 6-1 (Appendix A) when possible. 

2. Proceed as in steps 4 through 11, paragraph K.4.2.3, for radionuclides 

3. If the sample cannot be Collected directly into the specified container, collect the sample 
using a teflon, polyethylene, PVC, or stainless-steel scoop, ladle, bucket, or bailer or a 
peristaltic pump with the teflon or polyethylene lines. Proceed as in steps 2 through 11 
for radionuclides, paragraph K.4.2.3. 

K.4.4 Waste Water Sampling 

Waste water sampling is regulated by the Ohio Environmental Protection Agency (OEPA) under 
the Clean Water Act (CWA). The FEMP permit defines the regulation for waste water sampling 
as the version of 40 Code of Federal Regulations (CFR) in effect on 1 July 1989, the effective 
date of permit. Sampling and analysis requirements are regulated pursuant to 40 CFR 136. 

Samples are collected, preserved, and analyzed as specified in PSPs. Data are collected in 
accordance with permit-specific requirements. Samples are also collected for DOE 
environmental monitoring and to fulfill requirements of the 1986 Federal Facilities Compliance 
Agreement. DQOs for ongoing waste water sampling are in Appendix C. 

A NPDES sampling plan was developed and is on file with 
the OEPA. The plan identifies samples to be collected weekly under NPDES and contains 
information relative to location, type of container, number and volume of samples, type of 
analysis, preservation method, and analytical laboratory. 

The NPDES permit requires continuous monitoring of effluent for pH at every location except 
the general sump and for flow when a discharge occurs at each location. Meters are in place 
to fulfill this requirement. Flow meter information for each of the NFDES outfalls that require 
reporting of total h l y  flow are taken at the following stations. 

0 4001 - Six-inch parshall flume. Charts located in MH-175 structure. Flow is 
annunciated to MH-175 control panel. 

0 4002 - No meter. Depth of discharge flow is measured. When depth of flow and 
geometry of the spillway is known, flow can be calculated. 

4601 - Flow is measured by a V-notch weir. Charts are located in the building adjacent 
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Automatic samplers can be programmed for either time-dependent or flow-dependent sampling. 
The NPDES .permit requires that samples be flow-dependent. To activate the sampler, a O-to-20- 
mA signal is sent from a flow-measurement device to the sampler. The program must be reset 
each time the sampler is re-activated. 

The procedure to program the sampler is located at the sampler. Table 6-1 (Appendix A) 
specifies the t y p  of sample bottle required and preservation instructions. 

FEMP standard operating prbcedures are implemented for waste-water sampling and analysis 
and are available upon request from the DOE-FN. 

I. Collect samples in accordance with the stability imd lability of parameters, ed 
in the following order (US Environmental Protect gency 1989b): 

0 eld measurements 

0 &tile organic compounds 

0 

S 

. . . . . . . . . . . . . . . . . . 
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.......................... 

a 
........... 

. . . . . . . . . .  

C. dace debris 

NOTE 

the required analyses. 

f. 

i ....... 
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K.4.5 DOE Required Effluent Monitoring 

The following program elements are to be reflected in FEMP site documentation as 
guidancelrequirements in the development and use of liquid and air monitoring systems for 
compliance with DOE Order 5400.5. 

K.4.5.1 Gneral Criteria and Monitoring RequiremenQ 

Facility operators shall provide monitoring of liquid waste streams adequate to (a) demonstrate 
compliance with applicable requirements of DOE 5400.5, Chapter 11, paragraphs la, Id, 2a and 
3; (b) quantify radionuclides released from each discharge point; and (c) alert affected process 
supervisors of upsets in processes and emission controls. 

Provisions for monitoring of liquid effluent during an emergency shall be considered when 
determining routine liquid effluent monitoring program needs. 

K.4.5.2 Performance Standards for Liauid Effluent Monitoring Svstems 

The selection or modification of a liquid effluent monitoring system shall be based on a careful 
characterization of the source(s), pollutants(s) (characteristic and quanties), sample collection 
system(s), treatment system(s), and the final release point(s) of the effluents. 

For new facilities or facilities modified in a manner that could affect effluent release quantity 
or quality or the sensitivity of monitoring or surveillance systems, a preoperational assessment 
shall be made to determine the types and quantities of liquid effluents expected and to establish 
the associated effluent monitoring needs of the facility. 

..' 
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The performance of the effluent monitoring systems shall be sufficient for determining whether 
effluent releases of radioactive material are within the Derived Concentration Guidelines 
specified in DOE 5400.5 and to comply with the reporting requirements of Chapter 11, paragraph 
7, of that order. 

The required detection levels of the analysis and monitoring systems shall be sufficient to 
demonstrate compliance with all regulatory requirements consistent with the characteristics of 
the radionuclides that are present or expected to be present in the effluent. 

Sampling systems shall be sufficient to collect representative samples that provide for an 
adequate record of releases from a facility, to predict trends and to satisfy needs to quantify 
releases. 

Monitoring and sampling systems shall be calibrated before use and recalibrated any time they 
are subject to maintenance, modification, or system changes that may affect equipment 
calibration. They shall be recalibrated at least annually and routinely checked with known 
sources to determine that they are consistently functioning properly. 

Environmental conditions (e. g., temperature, humidity, radiation level, dusts, and vapors) shall 
be considered when locating effluent monitoring systems to avoid conditions that will influence 
the operation of the system. 

Sampling/monitoring lines and components shall be designed to be compatible with the chemical 
and biological nature of the liquid effluent. 

K.4.6 Collection of QA/QC Samples 

QA/QC samples commensurate with the specified ASL and project-specific DQOs shall be 
collected and analyzed with aqueous samples. 

Trip blanks shall be included with each shipping container of aqueous samples to be analyzed 
for VOCs or radon unless specifically omitted in PSPs. Trip blanks may be specified in PSPs 
for other parameters. Trip blanks shall be prepared in a controlled environment and accompany 
the sample containers through collection, shipping, and handling. Organic-free de-ionized water 
shall be poured into the sample container specified in Table 6-1 (Appendix A) for the parameter 
of interest. 

VOC vials shall be filled so that there is no headspace (step 1, paragraph K.4.2.3). Other 
containers shall be filled to the neck and sealed., 
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Field blanks are prepared at the sampling site by pouring organic-free de-ionized water into the 
sample containers specified in Table 6-1 (Appendix A) for parameters of interest. Field blank 
samples shall be collected as specified in the following steps in paragraph K.4.2.3. 

Volatile Organic Compounds - Steps 3 through 7 

Acid and Base-Neutral Extractable Organics - Steps 2 through 5 

0 Total Metals - Steps 2 through 9 

Dissolved Metals - Steps 2 through 15 

0 General Chemistry Parameters - Steps 2 through 7 

Radionuclides - Steps 3 through 11 

Equipment rinsate samples are collected after decontaminating equipment by pouring or pumping 
organic-free, de-ionized water through the sample collection device (e.g. bailer, pump) and then 
pouring it into the specified container. Collect samples as specified in the following steps in 
paragraph K.4.2.3. 

0 Volatile Organic Compounds - Steps 3 through 7 

0 Acid and Base-Neutral Extractable Organics - Steps 2 through 5 

0 Total Metals - Steps 2 through 9 

D'ksolved Metals - Steps 2 through 15 

General Chemistry Parameters - Steps 2 through 7 

Radionuclides - Steps 3 through 11 

Duplicate and split samples are collected in the same manner as the actual samples, except that 
the sample is evenly distributed between the containers. This helps ensure homogeneity between 
the original sample and the duplicate or split. 

Preservative blanks are prepared i n  a controlled environment by filling an appropriate container 
with organic-free, de-ionized water, properly preserving it, and submitting it to the analytical 
laboratory. Containers shall be filled as specified in subsection K.4.2.3. 

\ 

0 0 0 6 6 LG 
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Container blanks are empty containers submitted to the laboratory to be checked for constituents 
of concern as specified in Section 4. 

For laboratory use as matrix spikdmauix spike duplicates, a triple volume of sample shall be 
collected every twentieth sample or every sampling round, whichever is more frequent. These 
samples shall be collected and handled in the same manner as the other samples. 

QA/QC samples are subject to the same documentation, labeling, chain-of-custody, and shipping 
and handling requirements as all other samples. 

K.5 SOLID MATRIX ENVIRONMENTAL SAMPLES 

ic 

base pesticides, 
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K.5.1 Surface Soil Sampling 

manually operated equipment and 

The following general procedures are applicable to surface soil sampling. 

1. Decontaminate sampling equipment prior to use, preferably at a designated central 
staging area at FEMP. Specific equipment to be used shall be based on project 
objectives and specified in the PSP. Perform decontamination in the field only if 
circumstances prevent decontamination at the staging area. 

2. Clean equipment as specified in subsection K-11. 

3. Remove grass and other vegetation from sample collection area prior to sampling. Do 
not collect other surface material 

4. When sampling for constituents 
depth in the PSP. 

such as large rocks or trash unless specified in the PSP. 

deposited through air transport, 

I 



Appendix K - _  
E R N A L D  ENVIRONMENTAL MANAGEMENT PROJECT 

QUALITY ASSURANCE PROJECT PLAN 
Revision 0.2 
4 May 1994 

5 .  

6. 

7 .  

8. 

9. 

10. 

11. 

12. 

13. 

Page 41 of 95 

When sampling for constituents transported by surface water, collect samples in six- 
inch intervals to the depth specified in PSPs. Size of sampling tool shall be sufficient 
to collect required volume within the depth interval limitation. Collect sufficient 
sample and rinsate volumes to perform required analyses as defined in PSPs. 

Collect samples with a trowel, scoop, coring device, 
of an inert material relative to material to be sampled and to anaiytes of interest as 
specified in the PSP. 

or shovel 

Transfer samples directly from the gathering tool to sample containers specified in 
Table 6-1 (Appendix A). Record deviations from these requirements and provide 
detailed justification. 

Collect samples for VOC analysis from a depth of three inches or more so there is 
less chance for constituents of concern to volatilize or photodegrade except when 
sampling the location of a fresh spill. Do not composite samples collected for VOC 
analysis. 

Transfer VOC samples directly to standard Volatde Organic Analysis (VOA) vials or 
two-ounce, wide-mouth VOA jars with teflon-lined septa lids. Fill containers as full 
as possible to minimize headspace. 

Transfer soil samples collected for other organic or inorganic analyses to appropriate 
glass containers (Table 6-1, Appendix A) with screw cap closures. 

Provide a trip blank to accompany each set of VOA samples collected to the field and 
back to the laboratory as specified in Section 4. 

As specified in Table 6-1 (Appendix A), store samples requiring refrigeration in the 
field in an ice chest cooled with artificial icing material and maintained at approxi- 
mately four degrees Centigrade, plus or minus two degrees. 

Label sampies and complete chain-of-custody records, field collection reports, and 
laboratory requests for analysis. 

A mixing or cornpositing procedure for solid materials is designed to ensure homogeneity 
within a sample and to ensure that composite samples undergo the same degree of mixing. 
When cornpositing is required, adhere to the following procedures unless specifically 
modified in PSPs. Do not composite samples to be analyzed for unstable parameters such as 
vocs.  

1. Remove sample from collection device and place it in a container or on a flat surface 
constructed of an inert material relative to the constituents of concern. 
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2. When a sufficient volume of sample has been collected, divide the entire volume into 
relatively even quarters. 

3. Mix opposite quarters together, and then mix resulting halves together. All of the 
material will then be regrouped into a single volume, 

Repeat steps 2 and 3 and then place sample in appropriate containers. 4. 

K.5.2 Sediment Sampling 

Sediments are materials that have,been transported from their place of origin by fluid action 
and redeposited. Sediment sampling in Paddys Run and the Great Miami River is conducted 
for routine characterization because stream sediments are of most interest at FEMP. 

Specific sampling stations shall be documented in PSPs (Section 6). The following practices 
are applicable to sediment sampling. 

1. Prior to sampling sediments in a stream, decontaminate the sampling device as 
specified in subsection K. 11. Equipment used shall be selected based on project 
objectives and specified in PSPs. 

2. When traverse sampling of rivers and large streams is necessary, use a clamshell 
dredge, trowel, or similar device for sediment collection. 

NOTE 

Collect sediments from the station farthest downstream first and 
work upstream. 

3. Collect sediment sample to a depth of approximately six inches below sediment/water 
interface. Avoid collecting large rocks or a h .  

4. If the purpose for sampling is monitoring of recent or ongoing activities, ensure that 
recently deposited sediments are collected based on stream geomorphology. 

5:  Collect a sufficient amount of sample to perform required analyies as specified in the 
PSP. 

6. Transfer sample directly to a stainless-steel pan for thorough mixing prior to placing 
it in sample container. 
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NOTE 

Do not mix samples collected for volatile organic analysis, but 
transfer them directly to the specified container. 

7 .  Store samples requiring refrigeration in the field in an ice chest filled with 
commercially available icing material, maintaining the sample at approximately four 
degrees Centigrade, plus or minus two degrees. 

8. Label samples and cornplete.ch,ain-of-custody records, field collection reports, and 
laboratory requests for analysis. 

The mixing or compositing procedure is desigrred to ensure homogeneity within the sample. 
When mixing is required, adhere to the following procedure unless it is specificallv modified 
in PSPs. Do not composite samples collected for &lysis of unstable parameters, such as 
VOCS. 

1. Remove sample from collection device and place it in a container or on a flat surface 
constructed of an inert material relative to the constituents of ‘concern. 

2. When a sufficient volume of sample has been collected, divide it into approximately 
even quarters. 

3. Mix opposite quarters together, then mix resulting halves together. Regroup all the 
material into a single volume. 

4. Repeat steps two and three before placing the sample in appropriate containers. 

K.5.3 Subsurface Soil Sampling 

K.5.3.1 Collection of Unconsolidated Subsurface SamDles. Adhere to the following 
procedures when collecting unconsolidated subsurface materials. 

1. Decontaminate sampling equipment as specified in subsection K. 1 1. Do not place 
sampling equipment directly on the ground or on other potentially contaminated 
surfaces prior to insertion into the boring. Place it on a clean plastic sheet adjacent to 
or around the boring. Take cafe that potentially contaminated excess sample does not 
contact the ground. 
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Collect subsurface samples using a split-spoon sampler, thin-wall tube, vibra-core, 
core barrel, or other appropriate method, select a drilling method based on project 
objectives and in compliance with drilling requirements in Appendix J, and use 
equipment specified in the PSP. 

Collect undisturbed soil avoiding caving materials at the base of the borehole. 

If cavings are present in the upper part of a sampler, discard this material prior to 
packaging samples for shipment. 

Advance borings as specified in PSPs. 

Collect samples at specified intervals in accordance with PSPs. 

NOTE 

Because of its ability to maintain the physical integrity of 
samples collected from depth, a coring tool is commonly used to 
collect unconsolidated subsurface samples. The tube is 
generally a thin-wall steel tube (Shelby tube) from one to three 
inches in diameter and 12 to 36 inches long. 

Lower an appropriate sampling device consisting of a threaded coupling to fit a 
standard drill rod and a replaceable Shelby tube sampler down the borehole and push 
it into undisturbed material at the bottom of the boring. See ASTM-D-1587-83 for 
sampling procedures and equipment. 

Leave samples that are to be tested for physical characteristics requiring undisturbed 
soil in the Shelby tube. Cap the tube ends and tape and seal the cap with wax. 

Send sample to a FEMP-approved geotechnical laboratory for analysis. 

NOTE 

Split-tube or split-spoon samplers may be used for sample 
collection when undisturbed samples are not required. 

Collect subsurface split-spoon samples in accordance with the following requirements. 
See ASTM-D-1586-84 for sampling equipment and method. 

a. Lower an appropriate clean sampling device consisting of a threaded coupling 
to fit a standard drill rod and a replaceable split-spoon sampler down the 
borehole. Push or drive it into undisturbed material at the bottom of the 

L .  
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Chain-of-custody record 

K.5.5.5 Glass COLIWASA. If it is necessary to use a glass COLIWASA, proceed as 
follows. 

1. Insert inner tubing of the glass COLlWASA inside the sheath. 

NOTE 

?f liquid in sampler tube is lower than the level outside the 
sampler, the sampler is being lowered too fast and a 
nonrepresentative sample will be obtained. 

2. Slowly lower COLIWASA vertically into drum, keeping the ground glass end away 
from hole in bottom of sheath, so that the levels of liquid inside and outside the 
sampler tube remain even. - 

3. When sheath hits bottom of drum, push the inner tube downward so that ground glass 
end seals the end of the sheath. 

4. Slowly withdraw COLIWASA with one hand and wipe the outside of the sampler 
with a clean, disposable cloth. Dispose of cloth consistent with suspected drum 
constituents. 

" 5. Place end of COLIWASA into the appropriate composite sample container. 

6.  Empty sampler by pulling inner tube upward causing ground glass end to separate 
from the outer tube bottom. 

7. If an organic analysis is required, follow procedures in paragraph K.4.5. 

K.5.5.6 Liauid Volatile Oma nic Analvsis Samule Collection. If VOC analysis of a 
liquid sample is required, collect sample as follows. 

NOTE 

For VOC analysis, no air bubbles can be present in septum 
bottle. 

1. Carefully fill a septum bottle with sample liquid to lip of bottle. 
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2. Slide teflon spectrum across lip of the bottle covering the opening, and then screw 
plastic lid on bottle. 

3. Check bottle for air bubbles by turning it upside down. 

4. If air bubbles are present, empty bottle and repeat steps 1 ,  2, and 3 until no air 
bubbles are present. 

2 

3. 

4. Transfer 

5.  

6 Smre 



Appendix K 
ERNALD ENVIRONMENTAL MANAGEMENT-PROJECT Revision 0.2 

QUALlTY ASSURANCE PROJECT PLAN 4 May 1994 
’ Page 52.1 of 95 

K.6 GASEOUS MATRIX SAMPLES 

Air sampling conducted at the FEMP includes stack sampling for compliance with the Clean 
Air Act (CAA), radon sampling, general area air sampling for radiological health and safety 
monitoring, and monitoring for specific organic and inorganic contaminants while conducting 
field activities. Data may be used for modeling contaminant transport, determining 
compliance with National Emissions Standards for Hazardous Air Pollutants (NESHAP), 
determining exposure levels, and determining respiratory protection requirements. 

K.6.1 Clean Air Act Monitoring 

Stack sampling is done at the FEMP to measure radionuclide emissions. Stacks with a 
potential for delivering a dose of 0.1 millirem (mrem) in one year to any individual shall be 
monitored and inspected at least weekly as specified in the Clean Air Act, 40 CFR 61, and 
DOE 5400.5. Total uranium analysis shall be performed as specified in Analytical 
Laboratories Method Number 3002. Stack sampling shall be conducted as follows. 

1. Review the stack log for installed filter number and prescribed flow rate and record it 
on stack sampler inspection report form (Form K-1, Appendix B). 

2. Observe control panel of dust collector and record the following available data on 
stack sampler inspection report form. 
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NOTE 

On dust collectors equipped with multipoint isokinetic samplers, 
flow rate adjustments to the sampler are not made during filter 
changeout. Obtain flow rate information before changeout. 

Record highmd low pressure from differential pressure chart. a. 

b. Record counts per minute (cpm) from the Ludlum stack monitor reading in the 
BEFORE INSPECTION column. 

c. Record stack alarm set point. 

. . .  
.. 
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K.6.2 Radon Sampling 

Various federal regulations (40 CFR Parts 61 and 192) impose limits on the emission of 
radon gas from a variety of sources either owned or operated by DOE. Measurement of 
radon flux density using a passive charcoal collector is often the method of choice for 
determining radon emissions from these sources. Details of this measurement method are 
given in 40 CFR, Part 61, Appendix B, Method 115. Method 115 also references an EPA 
document written by Hartley and Freeman, which describes the Large-Area, Activated- 
Charcoal Collector (LAACC) in detail and gives general field methods for its use. Radon 
sampling shall be conducted as follows. 

1. Examine the area to be measured prior to conducting measurements to determine the 
number of locations required and to identify problems that may arise during sampling. 

NOTE 

The required measurement density is determined by the intended 
use of the measurement results. Method 115. requires a 
minimum of 100 measurements per source. 

2. To obtain radon flux measurements that are representative of long term average radon 
emissions, observe the following restrictions. 

a. Do not initiate measurements within 24 hours after a rainfall. If rainfall 
occurs during the measurement period, the measurement becomes invalid if 
seal around lip of collector has washed away or if collector is surrounded by 
standing water. 

b. Do not perform measurements when ambient temperature is below two degrees 
Centigrade or when the ground is frozen. 

3.  Prior to use, thoroughly purge the activated charcoal to be used in the radon LAACCs 
by heating in an oven at 110 degrees Centigrade for approximately four hours. Keep 
the charcoal in a radon-resistant, sealed container until ready to use in LAACC. 

4. Obtain a blank by sealing in a sample can approximately 180 grams of the same 
charcoal to be used to load the LAACCs at same time that LAACCs are loaded. 
Label can with the word “BLANK”, the date and time it was sealed, and initial. A 
minimum of one blank is required for each batch of LAACCs to be exposed in the 
field. 

. 
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5. Assemble LAACC as follows. 

a. Remove retaining ring and cover pad from LAACC. 

b. Spread a minimum of 180 grams activated c h a r d  evenly over support grid. 
The correct amount of charcod is most easily obtained by using an empty 
sample can as a measuring container. One level can of six-by-six mesh 
charcoal is approximately 190 grams. 

c. Replace cover pad and retaining ring. 

d. If LAACC is not placed on the measurement surface immediately, keep it in a 
radon-resistant, seaied container such as a length of 12-inch-diameter PVC 
pipe fitted with end caps. 

6. Expose LAACC as follows. 

a. Clean surface on which collector is to be placed of vegetation and large 
pebbles that might prevent a good seal between collector and soil. 

b. Place collector on surface to be measured; and, to ensure a good seal between 
surface LAACC, pack one to two inches of soil around lip of collector. 

c. Record collector number, sample IDentification (ID), date, time, and location 
in the field log. Initial entry. 

d. Expose LAACC for 24 hours (+ two hours), then remove it from 
measurement surface. 

e. Record date and time of removal in the and 
initial the entry. 

7.  Remove collected LAACCs to a staging area away from the measurement area to 
recover exposed charcoal. 

8. Remove charcoal from LAACC and place it in an approved can as soon as possible, 
proceeding as follows. 

a. Remove retainer ring and cover pad from LAACC. 

b. Gently pour charcoal from LAACC onto a mixing pad being sure to obtain all 
activated charcoal from the LAACC. 

. . - .  
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Filter pumps and petrographic microscopes for quantification of asbestos 
contamination 

0 Portable gas chromatographs for quantification of specific parameters. 

eled with a unique identifica 

K.6.4.1 Photo-Ionization Detector. The PID is the standard field instrument for 
monitoring the work zone for organic and certain inorganic vapors, screening samples for 
organic analysis, and performing head space measurements on wells. The.instrument may b e  
affected by humidity and electromagnetic fields, and certain older instruments may be 
affected by wind speed into the probe. Common PIDs include the HNu PI-102, the Photovac 
TIP and TIP 11, and the Environmental Instruments OVM. 

The PID shall be calibrated to a standard gas of known response (usually isobutylene) and 
measurements normalized to calibrated units of the gas. Readings shall be qualified to 
indicate the standard gas (e.g., 10 ppm of isobutylene). Because different gases have 
different responses to a PID, the concentration o f a  particular gas cannot be quantified unless 
it is known that only one ionizable gas is present and wavelength of the PID bulb, ionization 
potential of the gas, and response factor for that gas at wavelength of the bulb are known. 
When a mixture of gases is measured, only the relative response of the mixture to the 
standard is known. When a PID is used, the following items shall be addressed. 

1. Check the calibration with a known standard on a daily basis and record the response 
on an instrument log (Appendix I). If a declining trend in instrument response is 
noted or if the response is not within ten percent of the standard, recalibrate the 
instrument. 

2. Prior to each use, verify the response of the instrument to an organic vapor source 
such as an indelible marker and allow the instrument to purge itself of the vapor 
before continuing use. 

3. Change the filter, as applicable, on a monthly basis or more often under high-use or 
harsh conditions. .Record the last cleaning or replacement on the instrument log. 
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4. 

5 .  

6. 

7. 

8. 

9. 

Clean the lamp and ion chamber on a PID or the bum chamber on a FID (paragraph 
K.6.4.2) monthly or more often under high-use or harsh conditions. Record cleanings 
on the instrument log. 

Set zero either with ultra-pure air or by operating the instrument in a known "clean" 
area. Measure background readings at the site before start of work. 

When monitoring for health and safety purposes, consider background readings as 
part of the total. 

When screening samples for organic contaminants, the background contribution from 
ambient air or the container in which the sample is placed must be accounted for. 
Container blanks shall be analyzed at a frequency of at least 1 per 20 measurements 
when glass or stainless steel containers are used. Container blank measurements shall 
be made on every container when plastic or teflon containers are used. Record all 
background and container blank measurements . 

When screening samples for organic contaminants, both the maximum reading and the 
stabilized reading shall be recorded. If the reading has  not stabilized after 
approximately 20 seconds, this shall also be recorded. Background measurements 
shall be subtracted from the total readings as part of data reduction. 

Sample preparation and handling when screening for organic contaminants are a 
function of the sample matrix, expected concentrations of contaminants, field 
conditions, and the intended data use. These items shall be addressed in PSPs when 
this type of measurement is specified. 

K.6.4.2 Flame-Ionization Detector. A FID is used to detect organic compounds using a 
hydrogen flame-ionization source. Like the PID, a FID measures total concentration of 
ionizable compounds rather than parameter-specific concentrations. Responses of different 
compounds may vary from the calibration gas. Because of the requirement for a hydrogen 
gas source, special labeling and packaging are required to ship a FID. 

A commonly used FID is the Century Systems OVA. FIDs are generally capable of 
measuring concentrations of total ionizable constituents down to concentrations of 0.1 ppm 
with reasonable accuracy. The constituents ionized by an FID are not limited by wavelength. 
Therefore, a wider range of constituents, including methane (which will not be measured by 
a PID) will be included in total concentrations relative to a PID. Therefore, total 
concentrations measured with a FID ar not directly correlatable to the measured by a PID. 
When a FID is used, items 2 through 9 listed in paragraph K.6.4.1 shall be addressed. 

K.6.4.3 Colorimetric Indicator Tubes. CITs are used to detect a wide variety of organic 
and inorganic gases and vapors. Individual tubes can be used only once and only for specific 
elements or compounds. Also, many tubes are useful only in a specified concentration 

7' . . . . .  . . - '. *." 
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range. Either manual or automatic pumps may be used; however, only tubes 
manufacturedfor a specific pump may be used with that pump. Demled instructions for use 
accompany each box of tubes. 

Prior to using CITs, check the pump for leaks by inserting an unopened tube into the pump 
and operating it. . A. sufficient vacuum shall be present to prevent further operation of the 
pump until the tube 1s &moved. If a sufficient vacuum is not present, recheck the pump 
with another unopened tube. If test still fails, repair or replace pump. 

Care shall be taken when handling broken glass from opened tubes. Used CITs shall be 
disposed of properly. 

Different tubes have different response times, so it is important that activities depending on 
the result of. the CIT response be curtailed until the response is complete. 

The use of CITs is dependant on the types and concentrations of contaminants expected. If 
the use of CITs is required, the types of tubes and pumps shall be specified in the PSP. 
Operating requirements shall be as directed by the manufacturer of the particular tube and 
pump specified. 

K.6.4.4 Exalosirneten. Explosimeters are used to test an atmosphere for concentration of 
combustible gases and vapors. When used in confined spaces, an explosimeter shall always 
be used with an oxygen meter. The explosimeter will only detect presence of explosive 
gases and vapors, not dusts or mists. Most explosimeters are calibrated relative to methane 
gas (Appendix I). If a there is a potential for encountering a gas or vapor that is more 
explosive than methane, make adjustments in the alarm settings to increase the sensitivity of 
the instrument. Never set the initial alarm setting higher than ten percent of the lower 
explosive limit. 

K.6.4.5 Filter PumDs. Filter pumps are used to collect particulates from the air. Size 
filters to collect the particulates of interest using prefilters if necessary. Check pumps for 
leaks by blocking the intake to see if a vacuum forms. Filters are quantified for asbestos 
analysis by point-counting fibers or particles of interest with a petrographic microscope. 
Other types of measurements rely on weight change of the filters or quantification of 
chemical changes. Record the filter manufacturer, filter size, installation and removal time, 

ow rate, and length of pump operation h e  in the 
when use of a filter pump is specified in a PSP. 

K.6.4.6 Gas C: hromatomDhs. Portable gas chromatographs are commonly outfitted with 
PIDs or FIDs and a separating capillary or packed column attached to the intake. A sample 
is injected into the carrier stream and separated on the basis of molecular size. As each 
individual compound reaches the detector, the instrument responds. Standards are used to 
determine how long it takes compounds of interest to traverse the column and to calibrate the 
response of the instrument on a parameter-specific basis. Portable gas chrom!&@@i@@ 
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K.6.5 DOE-Required Air Monitoring. 

The goal of air sampling at a site is to adequately characterize air-related contaminant 
exposures. At a minimum, sampling results shall be adequate for predictive short-term and 
long-term modeling. When long-term inhalation exposures are required, sample results shall 
be representative of the long-term exposure points. This requires an air sampling program of 
sufficient temporal Scale to encompass the range of meteorological and climatic conditions 
potenually affecting emissions and of sufficient spatial Scale to characterize associated air 
concentrations at potential exposure points. 

Potential exists for exposure to air particulates from past and present releases, both directly 
from the facility and from re-suspension of materials following deposition. Uranium is the 
primary particulate constituent of concern makmg particulate air sampling an important part 
of the environmental surveillance program in order to comply with applicable dose limits. 
Selection of air monitoring type depends on emission sources investigated and exposure 
routes evaluated. For example, if dust inhalation is an exposure pathway of concern, the 
monitoring equipment shall be able to collect respirable dust samples. 

Air sampler locations are based on DOE requirements, public concern, control location, and 
special studies. Justification of additional monitoring stations or omission of existing stations 
shall be documented. In general, indicator locations shall not be placed in valleys, near 
structures that would affect measurements, in areas of different geology, or in areas where 
altitude differs significantly (150 meters). At least one control air monitoring station shall be 
maintained and monitored at the same frequency as the indicator stations. 

Air samplers shall be mounted in locked, all-weather stations with the sampler discharge 
located to prevent recirculation of air. The air sampling system shall have a flow rate meter. 
The air sampling rate shall not vary by more than 20 percent, and total air flow or total 
running time shall be indicated. Linear flow rate across air particulate filters shall be 
maintained between 20 to 50 meters per minute (m/min). 
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NOTE 
Sampling shall include collection and testing of field QA/QC 
blanks as required by PSP. 

3. Collect biological samples as specified in paragraphs K.7.1.2 through K.7.1.5, or for 
materials not covered, specify collection method in PSP. 

4. ment sample collection activities in a bound 
and complete request for sample analysis, summary of biological sampling, and - -  

chain-of-custody records. 

5 .  Handle samples as specified in Section 7 and send samples to laboratory for testing, 

K.7.1.2 Milk SamDle. Proceed as follows when collecting milk samples. 

1. Provide sample containers to dairy operator and request they be filled with whole 
milk. 

2. Observe tilling of sample bottles by operator. 

3. Place filled sample containers into cooler and refrigerate at two to six degrees 
Centigrade. 

K.7.1.3 Fish SamDles. Proceed as follows when collecting fish samples. 

1. Collect fish using electro-fishing methods at the designated water body locations. 

2. Complete a sampling site survey that includes water depths, number of collected fish, 
family and species of fish, and frequency distribution. 

3. If whole fish specimens require testing, freeze fish for transportation to laboratory. 

4. If fish fillets are required, cut fish flesh from back bone to provide sufficient sample 
quantity for analysis and freeze fillets for transportation to laboratory. 

K.7.1.4 Grass Sa mole .  Proceed as follows when collecting grass samples. 

1. Plan to sample soil/grass several days in advance and provide sufficient flexibility in 
schedule to avoid sampling during a wet period or within 48 hours of precipitation. 

2. Select a sampling location that has  not been disturbed by recent activity. 

. 
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3. Collect two soil samples as specified in subsection K.5: one from a depth of zero to 
five centimeters (cm) and the second from five to ten cm. 

NOTE 

It may be necessary to collect grass samples from several 
locations in the same general area to obtain a sufficient quantity. 

4. Collect grass samples as near  as possible to the soil sample location. Do not cut 
clover, weeds, dry grass, or roots. 

5 .  Using clean scissors, cut grass at ground surface without getting soil in the sample. 

K.7.1.5 Produce Sarnde. Proceed as follows when collecting samples of farm and 
garden produce. 

1. Complete sampling prior to fall harvest. 

2. Select samples from locations that have not been recently disturbed. 

3. At a given farm garden, select samples of the same produce type from six locations, 
if available, and combine them into one sample. If there is insufficient produce, 
collect from as many locations as possible; and, if necessary, augment the sample 
with leaves and stems from the produce plant. 

4. Collect a sample of fertilizer used on plants if available. 

K.7.1.6 Meat S a m d e .  Meat samples are obtained from domestic animals (e.g., cattle) 
and game (e.g, deer). The body parts sampled will vary depending on the constituents of 
concern and shall be specified in the PSPs. 

K.7.2 Target Compound Identification 

Target compounds are on-site contaminants of concern that are studied to assess effects of 
site contamination on flora and fauna. A list of these compounds is compiled based on 
review of soil, sediment, groundwater, surface water, and air test data relative to Applicable 
or Relevant and Appropriate Requirements (ARAR) and ambient water quality criteria. 
Detailed methodology for comparison is presented in the EPA Risk Assessment Guidance 
Manual (U.S.  Environmental Protection Agency, 1989~). 



5527 
ADwndix K .. 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 
QUALITY ASSURANCE PROJECT PLAN 

Revision 0.2 
4 May 1994 

Page 71 of 95 

K.8 MSCELLANEOUS SAMPLES 

A variety of media samples are collected at FEMP to characterize radiological, chemical, and 
metal contaminants to determine handling and disposal requirements. Samples are non-biased 
and collection processes are similar for each ASLs A through E. 

I .  

Media samples shall be collected at sample point locations specified in PSPs. Each sample 
shall be placed in appropriate sample containers as identified in the PSP and labeled as 
specified in Section 7. 

The following methodology shall be used to collect solid debris samples from construction, 
renovation, and demolition (paint chip, wood, concrete, 

Culk-t samples in accordance Wid, the stabili t e n  to 
the foliowing order (US 

extractable organic compamds (acid CBs) 
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K.8.1 Paint Chip Samples 

1. Place clean plastic sheeting on ground, concrete, or floor surface within sample area. 

2. Use a decontaminated putty knife or paint scraper and remove loose paint material 
from host surface. 

3. Collect chips in a stainless-steel pan or tray and transfer them to an appropriate 
sample container (Table 6- 1, Appendix A, or PSPs) with a stainless steel-scoop or 
spoon. 

4. Seal container with custody tape, label it, and submit samples to FEMP analytical 
laboratory with chain-of-custody record. 

K.8.2 Wood Samples 

1. Place clean plastic sheeting on ground, concrete, or floor surface within sample area. .. 

2. Use a rotary drill and decontaminated wood bit and collect wood cuttings in a clean 
stainless-steel pan or tray. 

3. Transfer wood cuttings from pan or tray with a stainless-steel scoop or spoon to 
appropriate sample container. 

4. Seal container with custody tape, label it, and submit samples to FEMP analytical 
laboratory with chain-of-custody record. 
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K.8.3 Concrete Samples 

1. Place clean plastic sheeting on ground, concrete, or floor surface within sample area, 

2. Use Milwaukee rotary drill and decontaminated coring bit and collect concrete 
cuttings in a clean stainless steel pan or tray. 

3. Transfer cuttings from pan or tray with a stainless-steel scoop or spoon to appropriate 
sample container. 

4. Seal container with custody tape, label it, and submit samples to FEMP analytical 
laboratory with chain-of-custody record. 

K.8.4 Dust Collector Residue Samples 

1. 

2. 

Place clean plastic sheeting on ground, concrete, or floor surface within sample area. 

Use a decontaminated stainless-steel scoop to collect samples. 

3. Transfer dust residue to appropriate sample container. 

4. Seal container with custody tape, label it, and submit samples to the FEMP analytical 
laboratory with chain-of-custody record. 

2. on the cowra the 
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4 

Seat the disturbed @ea with an encapsulant, pl 

Store samples as specifred in 1. 

Deliver the sampks ratory. 

K.9 SAMPLE COLLECTION FORMS 

Complete a sample collection form (Form 5-2, Appendix B) for each sample including 
specific information about the sample collected and information indicated on the forms plus 
the following data. 

0 Project identifiers 

0 Sample location 

Description of sampling points (e.g., east bank of Miami hver  500 feet upstream of 
confluence with Paddys Run) 

Sampling dates 

0 Start and finish time of sampling activity and collection times 

o Weather conditions including significant changes during the activity 
003G93 

. .  . .  . 
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0 

0 

0 

0 

0 

0 

K. 10 

Sample numbers 

Field measurements including replicate measurements 

Visual description of samples 

Unusual Occurrences (e.g., "semi-volatile sample could not be collected because of 
insufficient recovery of well" or "truck passed while sampling stirring up significant 
volume of dust upwind of sample collection site") 

Sampling team members 

Types and identification numbers of equipment used 

RELD STORAGE AND SHIPMENT OF SAMPLES 

Shipment of samples designated as environmental samples are not regulated by the U. S. 
Department of Transportation (DOT). However, these samples shall be transported in a 
manner to preserve their integrity; and, if there is any doubt as to the sample classification, it 
will be considered a hazardous substance and shipped accordingly. 

DOT has  regulatory responsibility for the safety of hazardous materials transported off site 
by any means. Regulations for packaging, marking, labeling, and shipping of hazardous 
substances are promulgated by DOT and described in 49 CFR 171 through 177 (1991). 

Samples shipped by common carrier or through the United States Mail must comply with 
DOT Hazardous Materials Regulations [49 CFR 172 (1991)l. The person sending such 
material is responsible for ensuring compliance as applicable. 

RadioActive Materials (RAM) samples are, by definition, hazardous and are subject to 
specific stringent regulations governing their transportation. RAM transportation is regulated 
by DOT under the Transportation Safety Act of 1974. Samples collected from process waste 
water streams, drums, and bulk storage tanks or soil, sediment, and water samples from 
areas suspected of being highly contaminated may need to be shipped as hazardous material. 

The Nuclear Regulatory Commission (NRC) is responsible for governing transportation of 
RAM. Specifically included in NRC responsibilities is approval of certain types of packages 
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(type B and fissile). DOE Orders require shipment compliance with applicable DOT and 
NRC rules or to provide equivalent safety to the public. 

Chain of custody requirements are discussed in detail in Section 7. 
.. 

K.lO.l Field Storage 

Procedures for storage of samples in the field are as follows. 

1. Keep samples cool and away from direct sunlight. 

2. As soon as samples requiring refrigeration are collected, filtered as necessary, and 
preserved, ensure that sample container lids are secure before storing them in an ice 
chest. 

3. Store samples in chests packed with artificial icing material maintaining a temperature 
range of two to six degrees Centigrade. 

NOTE 

Special precautions, procedures, and secondary containment 
areas within laboratories are necessary when samples classified 
other than environmental are received. If there is doubt as to 
the classification of a sample, it is considered hazardous and 
handled and shipped accordingly. . 

4. Ship samples promptly to the laboratory to avoid exceeding holding times as specified 
in Section 7. 

5 .  Transport samples in a manner that protects the integrity of the sample and also 
prevents detrimental effects from the potentially hazardous nature of the samples. 

K.10.2 Sample Container Preparation 

accordanc&with "Specifications and Guidance for The Preparation of Contaminant Free 
Sample Containers." (U.S. EPA April 1990). Suppliers will also be required to provide 
supporting QC summary documentation to demonstrate that the containers are contaminant 
free. 
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K.10.3 Sample Preservation 

Methods of preservation are relatively limited and intended to accomplish the following. 

Retard biological action 
- ._ 

0 Retard hydrolysis of chemical compounds and complexes. \ 

0 Reduce volatility of constituents 

0 Reduce absorption effects 

Preservation methods are generally limited to pH control, chemical addition, refrigeration, 
and freezing. 

Recommended preservatives for various constituents are given in Table 6-1 (Appendix A). 
These choices are based on the accompanying references and on information supplied by 
various quality assurance coordinators. As more data become available, recommended 
holding times will be adjusted to reflect the new information. 

'. 

The DOT Office of Hazardous Materials, Materials Transportation Bureau, has determined 
that hazardous materials regulations do not apply to sample preservatives that do not exceed 
the following concentrations ( U . S .  Environmental Protection Agency, 1986b). 

o HCI in water solutions at concentrations of0.04 percent by weight or less 

0 HgCl, in water solutions at concentrations of 0.004 percent by weight or less (pH 
about 1.96 or greater) 

0 HNO, in water solutions at concentrations of 0.15 percent by weight or less (PH 
about 1.62 or greater) 

0 H,SO, in water solutions at concentrations of 0.35 percent by weight or less (pH 
about 1.15 or greater) 

NaOH in water solutions at concentrations of 0.080 percent by weight or less @H 
about 12.30 or greater) 

H3P04 in water solutions at concentrations yielding a pH range between 2 and 4 0 

K.10.4 Environmental Samples 

Samples collected and designated environmental samples as specified in the PSP shall be 
shipped to maintain sample integrity and chain-of-custody requirements. HOWW,QIS~S 
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hazardous material preservative is added to a sample, the amount of preservative must not 
exceed the reportable quantity listed in Table K-1 (Appendix A); If it does, the sample must 
be reclassified as a hazardous material in accordance with DOT Hazardous Materials Tables, 
49 CFR (1991), and the sample must be shipped accordingly as a corrosive substance. 

Shipment of nitric acid is forbidden on aircraft unless packaged in accordance with 49 CFR 
173 (1991). 

When samples are dispatched to the laboratory for analysis, separate chain-of-custody and 
request-for-analysis records shall accompany each set of samples. Process sample sets for 
shipment as follows. 

1. Upon receipt of original sample containers in the field in boxes or coolers, note 
whether the custody tape is properly affixed to the package or the attached chain-of- 
custody record for shipping empty containers to the field. 

2. Keep lids on original sample containers until they are used for sampling. Do not mix.. 
lids. If lids are contaminated, dispose of both lid and container. 

3. After a sample is placed in a container, secure it with a custody seal and place it in a 
plastic bag to minimize potential for contamination by vermiculite or other packing 
material. Sample containers placed in a box with cardboard separators need not be 
placed in plastic bags (e.g., subsurface soil sample jars are returned to their original 
shipping container, a cardboard box with cardboard inserts). 

CAUTION 

Do not, under any circumstances, use locally obtained 
material such as sawdust or sand. Do not use ice or earth as 
packing material. 

4. Initially fill metal or plastic picnic-type coolers used for shipping 
refrigerated/preserved samples with approximately three inches of vermiculite or other 
suitable (non-com bustible, absorbent packing) material. 

5 .  Place breakable (e.g., glass) sample containers in a cooler and isolate them from 
contact with one another using protective material such as bubble wrap or new, 
unused paint cans. Keep cooler closed except when placing samples in cooler. 

6. Pack containers in coolers with commercially available artificial icing material. If 
unavailable, use ice placed in a new, zipper-type, plastic freezer bag. 
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NOTE 

Dry ice is classified as an ORM-A hazard by DOT and there is 
no labeling requirement for samples thus preserved. 

If dry ice is used for coolant, the following procedures apply. 

a. Mark each package on at least one side with the designations "ORM-A" and 
"Dry Ice" or "Carbon Dioxide, Solid" and "Frozen Diagnostic Specimens." 

Package samples in accordance with other requirements of 49 CFR 173 
(1991). 

Make advance arrangements between the shipper and each carrier. 

b. 

c. 

After packing container with coolant, fill remaining space in cooler with vermiculite 
or suitable substitute. 

Transport original chain-of-custody record and request for analysis to laboratory along 
with samples. Hand carry records or place them in a plastic bag and tape it to bottom 
of cooler lid for shipment with the samples to a laboratory. 
detailed chain-of-custody and request-for-analysis requirements.) 

(See Section 7 for 

a. Padlock or seal containers for shipment as appropriate. Wrap filament tape 
around container with custody seals affixed on front and back of cooler to 
prevent access to the container without breaking the seal. Use other 
appropriate custody seals for other containers. 

b. Address shipping containers to laboratory with indelible pen or ink. 

NOTE 

Do not mark individual samples within each 
package with hazard warning labels for 
environmental samples. 

c. If a hazard warning label is applied to container, mark and label the shipping 
package accordingly. 

d. Arrange for transportation of samples, and, when custody is relinquished by 
field personnel to shipper, notify receiving laboratory custodian by telephone 

of expected time of anival and holding-time constraints for 

6309133 
. . sample analysis or extraction. 

c 
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e. Attach shipping waybill to chain-of-custody record and provide appropriate 
shipping papers. 

f. Upon receipt by laboratory sample management personnel, examine shipping 
container contents and record on chain-of-custody record whether all 
containers are present and custody seals on all sample containers are intact as 
specified in Section 7. 

10. See PSP for additional requirements. 

K.10.5 Packing and Transporting Hazardous Waste Samples 

The following are basic steps for handling, packaging, labeling, and shipping hazardous 
substance samples. 

K.10.5.1 Hazard Classification. Select hazard classification of the material from table in 
49 CFR 172 (1991). If more than one class is shown for the shipping name, determine the .* 

class by definition. 

K.10.5.2 Promr ShiDDine Name. Select proper shipping name and materials from the 
Hazardous Materials Table (HMT) in 49 CFR 172 (1991). 

K.10.5.3 Identification Number. Select the IDentification (ID) number that corresponds 
to the proper shipping name and hazard class from table in 49 CFR 172 (1991). Enter 
applicable ID numbers on shipping documents and display them on packaging as required. 

K.10.5.4 Mode of TransDortation and Modal Restrictiow. Certain modes of 
transportation are forbidden for shipment of some substances (e.g, nitric acid may not be 
transported on aircraft). The mode of transportation may affect packaging, quantity per 
package, marking, labeling, shipping papers, or certification. 

K.10.5.5 ProDer Packaging. See table in 49 CFR 172 (1991) for authorized exceptions 
and specific packaging authorization. When selecting packaging for transport, the following 
shall be considered. 

Type of sample 

0 Sample integrity requirements 

0 Quantity per package 

0 Necessary cushioning material or absorbent materials 

ooo'g;99 
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Fissile data class I, 11, or 111 or "Fissile Exempt" 

For DOWNRC approved packages, a notation of the package identification maiking 

K.lO. 11 Radiation and contamination Control 

Measurements of radiation level (dose rate) and of nonfixed (removable) radioactive 
contamination shall be conducted on radioactive-material shipments to control exposure to 
radioactivity. The radiation level is the radiation-dose-equivalent rate expressed in mrem/h as 
specified in 49 CFR 173 (1991). Following are the permissible radiation levels for various 
shipping categories. 

0 Limited Quantity Packages - Radiation level at any point on the external surface of the 
package does not exceed 0.5 mrem/h [49 CFR 173 (1991)J. 

0 LSA Packages - Radiation level of packages transported as "Exclusive Use" does not, 
at any time during transport, exceed the following limits [49 CFR 173 (1991)l. 

0 200 mrem/h on the accessible external surface of the package or 1,OOO mrem/h 
if the following criteria are met: 

The shipment is made in a closed transport vehicle 

The package is secured so that its position remains fixed during transport 

No unloading/loading operations occur between the beginning a d  end of 
transport 

0 Ten mrem/h at any point on the outer surface of the transport vehicle 

0 Ten mrem/h at any point two meters (6.6 feet) from the outer surfaces of the 
transport vehicle 

0 Two mrem/h at any normally occupied position in the transport vehicle (This 
provision does not apply to private motor carriers when personnel operate under 
a radiation protection program.) 

0 ' Other Packages - Radiation level does not exceed 200'mrem/h at any point on the 
external surface of the package, and the transport index does not exceed ten. 
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Maximum permissible limits for removable radioactive contamination allowed on a package are 
specified in 49 CFR 173 (1991) and are summarized as follows. The following limits apply to 
any area of 300 square centimeters. 

0 ’  micro Cilcm’ or 22 disintegrations per minute (dpm)/cm’, for bedgamma-emitting 
radionuclides, radionuclides with half-lives less than 10 days, natural uranium, natural 
thorium, Uranium-235, Uranium-238, Thorium-232, and Thorium-228 and Thorium-230 
when contained in ore, and physical concentrates 

0 micro Cilcm’ or 2.2 dpmlcm’ for other alphaemitting radionuclides 

Exclusive-use consignments of radioactive material shall not exceed these limits at the beginning 
of transport and shall not exceed ten times the limits at any time during transport [49 CFR 173 
(1991)l. 

K.lO.12 Transportation of Samples on Public Highways 

FEMP contractors and subcontractors that transport samples classified as a hazardous substance 
over public highways shall comply with applicable Federal and state of Ohio regulations 
pertaining to transportation of hazardous materials. 

NOTE 

The only exception to this requirement is if a shipment of 
radioactive materials is made under DOE auspices, is escorted by 
personnel specially designated by or under the authority of DOE 
for the purpose of national security, and is exempt from the 
regulations in 49 CFR 170 through 189 (1991) and 49 CFR 177 
( 199 1). 

K. 11 DECONTAMINATION 

Equipment shall be decontaminated in order to of contaminants from equipment 
to sampled media, limit crosscontamination between sampling points, and protect worker health 
and safety. The following decontamination procedure is designed to accomplish these objectives 
without affecting the integrity of the collected samples. Generation of hazardous waste and 
excessive volumes of waste solutions are discouraged. Use of improperly decontaminated 
equipment is prohibited. Sampling equipment to be dedicated shall be decontaminated prior to 
installation or use. 
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Cleaning procedures are required to be followed and documented by field personnel. Variations 
from procedure shall have prior approval of the FEMP project manager and Quality Assurance 
(QA) officer. Reason for the variation, its nature, and the subsequent procedure to be used shall 
be described in detail on the daily field log and recorded on sampling logs of 
samples affected. 

Equipment decontamination shall be at a central decontamination area where a water source and 
a means of containing decontamination solutions is readily available. If decontamination must 
be conducted in the field, the circumstances dictating this action shall be documented either in 

K. 11.1 Cleaning Materials 

Decontamination requirements are based on those specified in the Engineering Support Bmnch 
Standard Opemring Procedures and QuaLizy Assumnce Manual, 1 April 1986, Region IV 
Standard Operating Procedure (SOP)] of the U.S. Environmental Protection Agency Region IV: 
A similar guidance document is not available for Region V (Craig Thomas, U.S. Environmental 
Protection Agency, Region V,  telephone conversation, January 3, 1991). Variations from 
specified materials shall be recorded on the daily field log book OF form and potentially affected 
samples shall be indicated. 

The following materials shall be used during decontamination activities. 

Standard phosphate-free laboratory detergent such as Liquinox or Micro 

ci e f 

Potable water from FEMP water system 

Certified de-ionized water (may be purchased or produced on site by passing potable 
water through a standard deionizing resin column) that contains no metals or other 
inorganic compounds at or above the analytical detection limit of an ICP 
spectrophotometer scan as defined by the €PA Contract Laboratory Program (CLP) 

Certified de-ionized, organic-free water (may be purchased or produced on site by 
passing de-ionized water through an activated carbon filter) that contains no pesticides, 
extractable organic compounds, and less than 50 pg/L of VOCs as measured by a low- 
level Gas Chromatography/Mass Spectrometer (GUMS) scan as defined by the EPA 
CLP 

A 0.02 normal hydrochloric or sulfuric acid solution (replaces nitric acid specified by the 
Region IV SOP for safety reasons) 

EPQO702 * . . -  

K.11.2 General Equipment Cleaning Procedures 

Following are descriptions of the three levels of decontamination identified for this project. The 
level of decontamination required for a Droiect shall be snecifierf in thP PCD 
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1. Level I Decontamination - Only equipment, tools, and other items that do not come in 
contact with sampled media shall be cleaned as follows. 

a. Steam clean or use high-pressure potable water to wash down the designated 
items. 

2. Level II Decontamination - Most equipment is designated for level I1 cleaning as 
,follows. 

a. Rinse with potable water. 

b. Wash with a phosphate-free laboratory detergent and potable water solution, 
steam-clean, or wash with high-pressure potable water. 

c. Rinse with potable water. 

a. d. h n s e  twice with certified &-ionized 
I .  

NOTE 

aluminum foil is used, wrap equipment with the 
shiny side out. Do not use aluminum foil if  
aluminum contamination may be a problem. 

e. Air dry and immediately cover with plastic or aluminum foil. 

f. Ensure that decontaminated equipment remains covered from the time 
decontamination is complete until use. 

3. Level III Decontamination - If visible contamination by organic chemicals, metals, 
radionuclides, or other inorganic contaminants of concern to the project or contamination 
detectable by screening with field instruments occurs, level I11 cleaning is required as 
follows. 

a. Rinse with potable water. 

b. Wash with a phosphate-free laboratory detergent and potable water solution, 
steam-clean, or wash with high-pressure potable water. 

c. Rinse with potable water. 
I *  ' . . .  

. d. Rinse with acid solution. 

e. Rinse with potable water. 

008703 
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g. Triple rinse with certified de-ionized, organic-free water. 

h. Air dry in a relatively dust-free environment if time permits. Otherwise, cover 
with plastic or aluminum foil. 

K. 11.3 Drilling Equipment 'Decontamination 

1. Follow level I1 procedure for drilling equipment that contacts contaminated subsurface 
material (Le., augers, drill rods, drill casings, split spoons, auger teeth, drill bits, core 
barrels) when moving between drill sites. 

2. Use level I11 procedure if screening with field instruments indicates gross contamination. 

3 .  Clean split spoons between sampling intervals if a sufficient quantity are not available 
for the entire boring. Follow level I1 procedure when drilling in background areas; and 
follow level 111 procedure in areas where contamination is suspected based on visual 
inspection or screening with field instruments. 

Determine decontamination level for drilling rig wheel wells, tires, mast, and other 
potentially contaminated items based on the next usage. If the rig is to remain in the 
same Operable Unit (OU) area (Le., the contaminant levels are the same or higher based 
on existing data), decontamination is not required. 

4. 

5 .  Follow level I cleaning procedure if the rig is moved to a cleaner area or to a different 
ou. 

K.11.4 Submersible Pumps and Lines 

1. Decontaminate exterior of submersible pumps and lines at level 11. 

CAUTION 

If a pump becomes grossly contaminated through use at a well, 
dedicate it to that well. 

2. 

K . l l .S  Filtering Apparatus 

1. If in-line filters are not used, remove the used filter and clean sample filtering apparatus 
at level 11. 

030'7104 2. Do not use filters for more than one sample and do not reuse in-line filters. 
* ~~ ... . i . ' 9  
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K.11.6 Water-Level Measurement Probes 

1. 
I 

Between uses, clean the portion of water-level measuring equipment that contacts ground 
water at level 11. 

K.11.7 Verification of Decontamination Effectiveness 

Ensure that decontamination measures are effective as follows. 

1. Collect samples of final decontamination rinse at a minimum frequency of 1 per 20 for 
decontamination of equipment for each type of activity specified in the PSP. - 

NOTE 

1. More frequent sample collection may be required under some 
- -  circumstances based on results of previous rinsate sample analyses, 

activities performed, or as required by PSPs. 

2. Visually inspect equipment for gross contamination (e.g., caked-on mud, grease on 
threads, organic odor) or screen with field instruments. If evidence of contamination is 
present, reclean at appropriate level for its intended use. 

If grossly contaminated equipment is intended for use at a different sampling point, after 
it has  been cleaned, collect rinsate samples. 

.L 

.L - 

3. 

4. Visually inspect equipment before use and clean at appropriated level for its intended use. 
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