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1.0 PROJECT DESCRIPTION 

1.1 Site History and Background 

The Idaho National Engineering Laboratory (INEL) is a government-owned 
reservation managed by the U.S. Department of Energy (DOE), located in 
___.IL___.___ I_I_L_ TL_ ,.,r, .._. ,!..._I __*L. .I-l.---,s~~.~~...~~ I.~. ,.,-.I 
5vu~r~tsa5wrr~ IULIIIV. t me IIYCL was IISL~C~ on me wmona~ rrlorwes UST (nr~j oi 
the Comprehensive Environmental Response, Compensation, and Liability Act of 
1980 (CERCLA) in November 1989. In response to this listing, the DOE, the 
Environmental Protection Agency (EPA), and the State of Idaho negotiated a 
F&era! Facilities AnreemnntlCnnnent Or&? and .Ac!i~n Plan IFFA /CfT _-- . .._...__..__.._ .-.. ,. ., --,. This 

agreement describes the methods by which DOE, EPA, and the Department of 
Health and Welfare (IDHW) will implement CERCtA and the Resource Conserva- 
tion and Recovery Act (RCRA) activities at INEL release sites. The INEL has 
been divided into ten Waste Area Groups (WAGS) to facilitate the remediation 
process. Each WAG is further divided into Operable Units (OU) which focus on 
specific concerns. 

The Naval Reactors Facility (NRF) has been identified as WAG 8. Historical 
-~.-~~-.- ~~ ~I .,mr ~, operarrons at r~ni- rncrude prototype reactor piani operaiions ior reactor piant 
development and training of Naval personnel. NRF also supports research and 
development efforts on reactor materials by preparation and examination of 
irradiation test specimens and examination of expended fuel from naval reactors. 
Np.F c/@+ hainn invcxtinatari I wvfar the FFA ICC? inrll wf~ landfillc nlrl cnilk _- . ..= ..__.. J -. - - -. - -. . - , ” ” . -. - - I -. . -. . . -, . ..” -r...w’ 
wastewater disposal systems (e.g., ponds, ditches, basins, drains, and drain 
fields) and storage areas. 

WAG 6 is primarily the developed area of the NRF site. However, it also includes 
waste operations that extended or extend outside the NRF developed area, such 
as the Industrial Waste Ditch (IWD). All of WAG 8 is within the over all seven 
square mile NRF site and includes surface and subsurface areas. 

TniS QUaiiiy Assurance Project Pian (UAPjP) covers aii sample coiiection and 
analysis work et NRF related to investigation activities under the FFA/CO. Each 
individual work plan for remedial investigations and feasibility studies and/or 
Sample and Analysis Plan (SAP) for Track 2 investigations will reference this 
nnmra cl”.-4 will inc.,, rr(n tb3.3 rl.3rrrintinn n‘ +.a en-riiir nl I r-lrrrrrr.4 b..r +L.r+ . . . . ..I. us . . ,. “..Y 1.111 III”IYUI .Il” Y’c..A1~\‘“” “I LC8.z qan,“‘” “V ~““~I~” uy .,,a, “.“In 
plan and/or SAP. 

1.2 Project Objectives and Scope 

The objectives and scope of each OU will be addressed in the Work Plan or SAP 
for that sampling and analysis effort. 
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1.3 Sample Network Design and Rationale 

The sample network design and rationale for sample locations are described in 
detail in the work plan or SAP for each OU. 

Sample matrices, analytical parameters and frequencies of sample collection can 
be found in FSP or SAP for each OU. 

1.5 Data Quality Objectives 

Data Quality Objectives (DQOs) are qualitative and quantitative statements which 
specify the quality of the data required to support decisions made during the 
investigations and studies, and are based on the end uses of the data collected. 
Different data uses may require different levels of data quality. There are five 
analytical levels which address various data uses and the Quality Assurance 
(QA)/Quality Control (QC) effort and methods required to achieve the desired 
ievei oi quaiiiy. T’ne daia quaiity ievei required for each type oi daia wiii be 
identified in the work plan or SAP for each OU. 

1.5.1 Screening (DQO Level I) 

This provides the lowest data quality but the most rapid results. It is 
often used for health and safety monitoring at the site, preliminary 
comparison to Applicable or Relevant and Appropriate Requirements 
(ARARs), initial site characterization to locate areas for subsequent and 
more accurate analyses, and engineering screening of alternatives 
(bench-scale tests). These types of data include those generated on- 
site through the use of photoionization detectors (PIO), pH, conductivity, 
and other real-time monitoring equipment at NRF. 

1.5.2 Field Analyses (DQO Level II) 

This provides rapid results and better quality than Level 1. This level 
ml,, in,.,, wk. mnhila Ink nanorltnrl rlca+cl rlananrlinn m.l the lc,l,d n‘ a,,“, III”,“U” lll”YWl I%.” y”“‘Y.L” YYLU, ““p,“,‘““1y “II .I,., ,c,“11 “I 
quality control exercised. NRF plans to conduct testing for geophysical 
and hydrogeological parameters consisting of remote groundwater level 
monitoring, electrical resistivity, and microgravity monitoring. 
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1.53 Engineering (DQO Level III) 

TL.L __^., :A^- ^^ :-1-_-_A:-*_ I_.._, -1 A_&_ -.._I:I~--_I~-~~.~_I.~~~..~ n lam IJ’““‘“cz” ml III~~‘I~IIC”ldlD IC”tA “I uaki qumty all” IS useo ror SW 
characterization. Engineering analyses may include mobile lab generat- 
ed data and some analytical lab methods (e.g., laboratory data with 
quick turnaround used for screening, but without full quality control 
documentation). Parameters and matrices requiring Levef 3 DQO are 
listed in the FSP and SAP for each OU. 

1.5.4 Confirmational (DQO Level IV) 

This provides the highest level of data quality and is used for purposes 
of risk assessment, evaluation of remedial alternatives, and Potentially 
Responsible Party (PRP) determination. These analyses require full 
Contract Laboratory Program (CLP) analytical and data validation 
procedures in accordance wiin recognized proiocoi. 

1.5.5 Non-Standard (DQO Level V) 

This rafara tn r,ns,l\mo~ hrr ncfi.~!=&& nmtnmlc. ‘nr ov=mnlc. wknn ..- -.-.- ._ _.._.,___ -, v”.l-.,.-, .“. -_“, , .P’“, ,., ,“. , 
exacting detection limits or analysis of an unusual chemical compound 
is required. These analyses often require method development or 
adaptation. The level of quality control is usually similar to DQO Level 4 
data. 
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2.0 PROJECT ORGANIZATION AND RESPONSIBILITY 

NRF and its s&co+a&rk\ hawe. ~),vpr’!! r~cnnnShili+,r fnr 211 nhc~c~c nf the, Qnmc~,inl \-, ..-_- .I-p -..l.l...., .-. . . . r’ . . . ..-.. .,. . . .- ,-, IIv”I.+I 
Investigations. NRF and subcontractor personnel will perform the field investigation, 
and prepare the reports and summaries. Project management will be provided by 
NRF personnel. An organizational char-l and additional organizational details are 
provided in the work plan and SAP for each OU. The various quality assurance and 
management responsibilities of key project positions are defined below. 

2.1 Site Management and Quality Assurance Positions 

2.i.i Remediai Project Managers 

The Remedial Project Managers (RPM) have the overall responsibility for 
all phases of the RI/FS. At the present time, the EPA Remedial Project 
h”S”S”,w iE h”r \A,nr,nn Piorr.3 nf +&xl F)aninn Ill in G3e3ttfn \~,~rkinn+nn .........J” ,- ..,.. ..“,‘.., . ..,,,- “, ..Iv ,“w’““,. *- ,,, ““....,“, .....““*‘Y,“*,. 
Mr. Pierre will be assisted by Ms. Linda Meyer, WAG-8 Manager. The 
Remedial Project Managers for the State of Idaho are Mr. Dean Nygard, 
Project Manager, and Ms. Margie English, WAG-8 Manager. The Reme- 
dial Project Manager for the U.S. Department of Energy-Naval Reactors, 
Idaho Branch Office (IBO) is Mr. Dary Newbry. 

2.1.2 NRF Program Manager 

..-- - 
Tie NH- rrogram Manager has overaii responsrtxllty ior ensuring that 
the project meets objectives and quality standards. In addition, he is 
responsible for technical quality control and project oversight, and will 
provide the NRF WAG Manager with access to corporate resources. 

2.1.3 NRF Waste Area Group (WAG) Manager 

The NRF WAG Manager (R. W. Nieslanik) is responsible for implement- 
ing the project, and has the authority to commit the resources neces- 
sary to meet project objectives and requirements. The NRF WAG 
Manager’s primary function is to ensure that technical, financial, and 
scheduling objectives are achieved. The WAG Manager will be respon- 
sible to the EPA Region 10, IDHW, and IBO Remedial Project Managers 
(RPMs), and will be the major point of contact and control for matters 
concerning the project. The WAG Manager will: 

Define project objectives and develop a detailed Work Plan 
^..L..^rl. ,I^ JCI lruulr 

Establish project policy and procedures to address the specific 
needs of the project as a whole, as well as the objectives of each 
task 
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Acquire and apply resources as needed to ensure performance 
within budget and schedule constraints 

Orient all field leaders and support staff concerning the project’s 
special considerations 

Monitor and direct the field leaders 

Develop and meet ongoing project and/or task staffing require- 
ments, including mechanisms to review and evaluate each task 
product 

Review the work performed on each task to ensure its quality, 
responsiveness, and timeliness 

Review and analyze overall task performance with respect to 
planned requirements and authorizations 

Approve all external reports (deliverables) before their submittal to 
RPMs 

Ultimately be responsible for the preparation and quality of interim 
and final reports 

2.1.4 Project Engineers 

The NRF WAG Manager will be supported by NRF project engineers 
who are responsible for leading and coordinating the day-to-day activi- 
ties of the various resource specialists under their supervision. The NRF 
project engineers are experienced environmental professionals and will 
report directly to the NRF WAG Manager. Specific responsibilities 
include: 

Provision of day-to-day coordination with the WAG Manager on 
technical issues in specific areas of expertise 

Development and implementation of field-related workplans, assur- 
ance of schedule compliance, and adherence to management- 
developed study requirements 

Coordination and management of field staff including sampling, 
drilling, and field laboratory staff 

Implementation of CC for technical data provided by the field staff, 
including field measurement data 
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Adherence to work schedules provided by the WAG Manager 

Coordination and oversight of technical efforts of subcontractors 

Identification of problems at the field team level, discussion of 
resolutions with the WAG Manager, and provision of communica- 
tion between the team and upper management 

Participation in the preparation of the final report 

2.1.5 Technical Staff 

l-L_ I--L-:__, _._Y I.---- -----L.~~-I I- .I-.- -.~ ~1 . 3 61ci ~ct~il~r~~lid~ SL~II \iaarr~ mt3rr1uersj [or trils projecr WIII oe drawn irom 
NRF and contractor personnel. The technical staff will gather and 
analyze data and prepare various task reports and support materials. 

2.1.6 QA Director 

The QA director will be provided by NRF’s subcontractor. The QA 
director will remain independent of direct job involvement and 
day-to-day operations, and is responsible for auditing the QA program. 
Specific functions and duties include: 

Provide QA audit of various phases of the field operations 

Provide QA technical assistance to project staff 

RPmvt nn ,ha rrr-hl, ,2,?,, ctat, IE anri rrffa-tiwnnnrc nt thca nn ._r_.. -. . ..- --- ~ ---,, -.-.--, -.,- l..“l...“.l_ll -. . ..- -I~ 
program on a regular basis to the NRF WAG Manager 

2.1.7 Region IO Quality Assurance Officer 

The Region 10 Quality Assurance Officer has the responsibility to review 
and approve all Quality Assurance Project Plans. 

2.2 Analytical Laboratory Management and Quality Assurance Positions 

Analytical services will be provided by a subcontractor analytical laboratory. 
Responsibilities for key personnel are as follows: 
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2.2.1 Analytical Laboratory Project Manager 

&sure that a_!! resources of the laboratorv are avai!a_b!e on an a_Fj- 
required basis 

Perform overview of final analytical reports 

Provide approval of the Laboratory QAPjP 

2.2.2 Analytical Laboratory Operations Manager 

Tne Anaiyiicai Laboraiory Qperaiions ivianager is responsibie ior ine 
following tasks: 

Coordinate laboratory analyses 

Supervise in-house chain-of-custody 

Schedule sample analyses 

Oversee data review 

Oversee preparation of analytical reports 

Approve iinai anaiyiicai reports prior to submission io NRP 

2.2.3 Analytical Laboratory Quality Assurance Officer 

l-k.3 &n3hrliral I ahn.!l,nn, n, ,dih, &cc*,,anra nfriredc r(,,+i,3r *.a CA* I IS” -8 “‘,L”U1 LUVVIOLVI y ““o”.y n..e”Iua I”” “I1I”“I II Y”.Iue “1.4 UI 
follows: 

Perform overview of laboratory quality assurance 

Perform overview of QA/QC documentation 

Conduct detailed data review 

Determine laboratory corrective actions, if required 

Provide technical representation of laboratory CIA procedures 

n.,.--... I..L^--I ^_.. cI^^-l^--l r\-^-^‘:^- n _^^^ A .._^^ rlqJa1~ xw”~aw~y i)talI”c7I1” “fJ~lc.ul”ll rl”Leu”ltia 

Provide approval of the Analytical Laboratory QAPjP 
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2.2.4 Laboratory Sample Custodian 

The Sample Custodian or his designee performs the following duties: 

Receive and inspect the incoming sample containers 

n__-__l AL_ __-_I:*!_- nc;r;uru LIlti ci”ll”lll”ll “I Lilt: !llu”l!nrly sa!rlpw tiulllalllers _‘.I__ :- ____ :-- __-_a_ _--.-:_-.- 

Sign appropriate documents 

Verify chain of custody and its correctness 

Notify the Laboratory Manager and Laboratory Supervisor of sam- 
ple receipt and inspection 

Assign a unique identification number and customer number, and 
enter each into the sample receiving log 

Initiate transfer of the samples to appropriate lab sections 

Control and monitor access/storage of samples and extracts 



APPENDIX B 
PART 8: OAPjP 
SEPTEMBER 1992 
PAGE B-3-l 

3.0 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA 

The overall DA objective is to develop and implement procedures for field sampling, 
t.L_Z- -1 n.._*_2.. wlalrl-“l-~“sw”y, kivura,ury arwuyws, arl” re:purwq LIWL Will I.“““‘“‘: “ala I”, “~:c;ISI”II I_L___._-. --_I.-:_ __A --__-:-- *I__* . ..!I. - _-.. :_I_ A-._ 1_- A__:-:-- 

making which are of known and adequate quality, statistically accurate, properly 
documented, and legally defensible. Specific procedures for sampling, Chain-of- 
Custody, laboratory instrument calibration, laboratory analysis, reporting of data, 
i&gnl! nllalitv cnntml 21 wlita nrevantiua maintenance of @!d wxlinmant 2nd _I - -. ., - -. . -. , - - -. .-, r ._._....._ .._...._._.. -_ -_l-.r.‘.-‘.-I 
corrective action are described in other sections of this QAPjP. The purpose of this 
section is to address the specific objectives for accuracy, precision, completeness, 
representativeness, and comparability. 

,3.1 Level of Quality Control Effort 

Field blank, trip blank, equipment rinsate, duplicate, and matrix spike samples 
will be analyzed to assess the quality of the data resulting from the field sam- 
piing program. Fieid and irip bianks consisiing oi deionized waier, wiii be 
submitted to the analytical laboratory for the data quality assessment for the 
field sampling program. Field blank samples are analyzed to check for potential 
sample contamination at the site. Trip blanks are used to assess the potential 
‘nr mn+z.mina+inn ,-A CIlrn”ldC A, Ia tn rnn+lminln+ minrltinn A, win” Plnl”h .“. ““l..YII.I.I,....“I. “. ‘“..*r.v” ““” .” Y1.I...I1.II,..ll. “‘.J.“..-.. -Y*..‘3 ..“.“r.- 
shipment and storage, and container cleanliness. Duplicate samples are 
analyzed to check for sampling and analytical reproducibility. Matrix spikes 
provide information about the effect of the sample matrix on the digestion and 
measurement methodology. All matrix spikes are performed in duplicate and 
will be referred to as Matrix Spike/Matrix Spike Duplicate (MS/MS(l) samples. 
One MS/MSD will be collected for every 20 or fewer investigative samples. 
MS/MSD samples are designated/collected for organic analyses only. 

Cne field duplicate and one field blank will be analyzed for every 20 or fewer 
investigative samples. One volatile organic analysis (VOA) trip blank, consisting 
of deionized ultra pure water will be included with each shipment of VOA 
samples. 

MS/MSD samples are investigative samples. Soil MS/MSD samples require no 
extra volume for Volatile Organic Compound (VOCs) or extractable organics. 
However, aqueous MS/MSD samples must be collected at triple the volume for 
V0C.s and double the volume for extractable organics. One MS/MSD sample 
will be collected/designated for every 20 or fewer investigative samples per 
sample matrix (i.e., groundwater, soil). The number of duplicate and field blank 
samples to be collected are listed in the FSP. 

The level of QC effort provided by the laboratory will be equivalent to the level of 
QC effort specified under the CLP program for the Routine Analytical Services 
(RAS) parameters to be tested. The level of CC effort for testing of inorganics 
(metals and cyanide) will conform to the most current protocols of Statement of 
,A,^A< ,c.n,ln 111 .“nl 8. IL_ I -.._ I-‘__ _Y_L ‘__ .__*:-- -IT__--1 “_--_..-A ““WI! ,~“““,,tLl”l”I.“. IIW ItNW “I “b t3lI”IL I”, wsurly “I ,arye, b”,rlp”“rt” 
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List (TCL) organics [Volatiles, Semi-volatiles, and Pesticides/Polychlorinated 
Eiphenyls (PCB)] will conform to the protocols of SOW/OLMOI .O, TO-14 and ___ -. 
buu. 1 ne ievei oi CC effort for iesiing oi TCL organics [voiaiiies, Semivoiaiiies, 
and Pesticides/PCBs) for drinking water criteria will conform to protocols in 40 
CFR Part 136, October 26, 1984, entitled “Guidelines Establishing Test Proce- 
dures for the Analysis of Pollutants Under the Clean Water Act.” 

The QC level for the field measurement of pH consists of pre-measurement 
calibration and a post-measurement verification using two standard reference 
solutions each time which are appropriate to the sample pH. This procedure 
will be performed for each sample tested. The CC effort for field conductivity 
measurements will include daily calibration of the instrument using standard 
solutions of known conductivity. 

3.2 Accuracy, Precision, and Sensitivity of Analysis 

The fundamental QA objective with respect to accuracy, precision, and sensitivi- 
ty of laboratory analytical data is to achieve the QC acceptance criteria of the 
analytical protocols. 

SOPS for analytical laboratory operations are provided in the laboratory QAPP. 
These include the required accuracy, precision, and sensitivity of the analyses. 
The accuracy and precision requirements for geochemical laboratory analyses 
are included in the geochemical laboratory QAPP. 

3.3 Completeness, Representativeness, and Comparability 

Completeness is a measure of the amount of valid data obtained from a 
measurement system compared to tne amount tnat was expecied io be ob- 
tained under normal conditions. The subcontractor analytical laboratory will 
provide data meeting QC acceptance criteria for 95 percent or more for all 
samples tested using the RAS in the laboratory QAPP. 

Representativeness expresses the degree to which data accurately and 
precisely represent a characteristic of a population, parameter variations at a 
sampling point, a process condition, or an environmental condition. 
Representativeness is a qualitative parameter which is dependent upon the 
proper design of the sampling program and proper laboratory protocol. The 
sampling network was designed to provide data representative of site condi- 
tions. During development of this network, consideration was given to past 
waste disposal practices, existing analytical data, and the physical setting. The 
rationale of the sampling network is discussed in detail in the FSP. Represent- 
ativeness will be satisfied by ensuring that the FSP is followed, proper sampling 
techniques are used, proper analytical procedures are followed, and holding 
times of the samples are not exceeded. Representativeness will be assessed by 
+c.,. ̂ ..../.,^i^ -‘ ‘i^lrl .I.,-Ii-r+r AA...*l^C ,I VG a1 Ic11)1aa “I IIT1” ““t.m~OL 9cxI I ‘v’“a. 
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Comparability expresses the confidence with which one data set can be 
compared with another. The procedures used to obtain the planned analytical 
data, as documented in the ClAPjP: are expected to provide comparable data. 
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4.0 SAMPLING PROCEDURES 

The semo!ino q rocedures that will be used at each OU are described in detail in the ~_ ,.~.~..~.~ ~~ ~~~ 
FSP or SAP for each OU. The appropriate SOP’s will be identified and included with 
the FSP or SAP. 
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5.0 SAMPLE CUSTODY 

The primary objective of sample custody procedures is to establish a system which 
will ensure accountability for all samples which are collected and analyzed as part of 
this project. The sample custody procedures will also ensure that samples can be 
traced from their collection in the field, transportation from the field to the laboratory, 
and through laboratory analysis and reporting of results. 

5.1 Field Chain-of Custody Procedures 

The sample packaging and shipment procedures summarized below will ensure 
Il..“. ,ka Cllrn..lc.C I.,ill e...ilrn rt the I.xhn.~+n.s, with ,ka rkain d ,.,i~tnrl\r i”,t.#., LIIC., LIlW ~cL’,‘pA~~ *,*I, UIII”c. UL III” ‘YYV’U.“‘, ..,.I I .I S” I. I”.. I V. “““.“.a, .I ..I”.. 
The protocol for specific sample numbering and other sample designations are 
included in the Data Management Plan (DMP) section of the SAP. 

5.1 .I Field Procedures 

- The field sampler is responsible for the care and custody of the 
samples until they are transferred or properly dispatched. As few 
people as possible should handle the samples. 

- All bottles will be labeled with sample numbers and locations. NRF 
sample numbers, labels, and seals will be appropriately affixed to 
jars, vials, bottles, or shipping containers. 

_ The RPMs or their designees will review all field activities to deter- 
mine whether proper custody procedures are being followed during 
the field work and decide if additional samples are required. 

5.1.2 Field Logbooks/Documentation 

All data collection activities will be recorded in field logbooks. Entries 
will be as descriptive as possible so that persons going to the site could 
reconstruct a particular situation without reliance on memory. Field 
logbooks will be bound field survey books or notebooks and will be 
stored in the project files. Each logbook will be identified by the 

, project-specific document number. 

Entries into the logbook will contain a variety of information. At the 
beginning of each entry, the date, start time, weather, names of all 
sampling team members present, level of personal protection being 
I tcnrl ae-4 +kla finnltl IrP nf +hP nolEn” nl~l&-,” ,hP c.n+r,, w/j! be entered. “__..) I, ,.. .* !., ...J* ,....-. ., -. ., .” r-.‘“.. . ..-.... .= . ..- -...., 
The names of visitors to the site, field sampling or investigation team 
personnel, and the purpose of their visit will also be recorded in the field 
logbook. 
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All measurements made and all samples collected will be recorded. All 
entries will be made in ink and no erasures will be made. If an incorrect 
entry is made, the information will be crossed out with a single strike 
mark and initialled. Whenever a sample is collected, or a measurement 
is made, a detailed description of the location of the station, including 
map coordinates, compass and distance measurements, shall be 
recorded. The number of the photographs taken of the station, if any, 
will also be noted. All equipment used to make measurements will be 
identified, along with the date of calibration. 

I?---,^^ ,..:,a !-.^ ^^11..^4^^1 I^ll^..A..^ ht... ^^.....I:^” ^-^^^A. ._^^ A^^. .-^..I uo,,,)J,r* ““111 “W c”llrlrlr” l”ll”““ll ,y ,I ,r *a, I ‘IJU’vj pl”bcY”“l~a ““C”, I ltzl II- 
ed in the OU specific SAP. The equipment used to collect samples will 
be noted, along with the time of sampling, sample description, depth at 
which the sample was collected, volume, and number of containers. 
Sample identification numbers will be assigned prior to sample collec- 
tion. Field duplicate samples, which will receive entirely separate 
sample identification numbers, will be noted under sample description. 

Transfer of Custody and Shipment Procedures 5.1.3 

5.1.3.1 Samples will be accompanied by a properly completed Chain- 
of-Custody form. The sample numbers and locations will be 
listed on the chain-of-custody form. When transferring the 
-^^^^..^i^^ ^I ^^-^,^^ .L^ :-J:..:A..^I^ _-hi ̂̂ .. i^ L:^“. ^^A _^^^ :.. fJ”33TDDI”I I “I 3a#llplFii), ,I 1-s II I”IY1”“a.ID 1C811 ,&+“lc., ,I, ,y 0.4 I” ITbts:I”- 
ing will sign, date, and note the time on the record. This 
record documents transfer of custody of samples from the 
sampler to another person, to a mobile laboratory, to the 
permanent laboratory, or to/from a secure storage area. 

5.1.3.2 Samples will be properly packaged for shipment and dis- 
patched to the appropriate laboratory for analysis with a sepa- 
rate, signed custody record enclosed in each sample box or 
cooler. Shipping containers will be locked and secured with 
strapping tape and custody seals for shipment to the laborato- 
ry. The preferred procedure includes use of a custody seal 
attached to the front right and back left of the cooler. The 
-~ .-_- _(. ._~~..._I ~~.:.L -*-_ -,--..- _--- cuswoy SeaiS are ~uvereu WI~I cxar p~asuc lape. IL- ---I-. :_ I IIC: wutw IS 
strapped shut with strapping tape in at least two locations. 

5.1.3.3 All shipments will be accompanied by the Chain-of-Custody 
form which identifies the co&fits. The Qljninnl fnrm w/t! ac- a”‘--’ ‘-“” 
company the shipment, and copies will be retained at NRF. 

5.1.3.4 If the samples are sent by common carrier, a bill of lading 
should be used. Receipts of bills of lading will be retained as 
part of the permanent documentation. The shipment method 
will be selected to ensure that hold times are not exceeded. 
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Commercial carriers are not required to sign the custody form 
as long as the custody forms are sealed inside the sample 
mnbr and the PI 1ctnc-4~ ED~Q ramsin ints.rt ,381 rhinmnntc will ---.-. -..- . ..- ---.--, ““_.” .“...“.., .*..-“.. , .., “.‘.r...“.“” ,..,. 
adhere to Department of Transportation regulations. 

5.2 Laboratory Chain-of-Custody Procedures 

Laboratory custody procedures for sample receiving and log-in sample storage 
tracking during sample preparation and analysis and storage of data are 
described in the SOP. Laboratory procedures are described in the subcontrac- 
tor analytical laboratory’s QAPP. 

5.3 Final Data Files Custody Procedures 

The data files for analytical data will be maintained at NRF as part of the project 
fi!ef, Thz, mn,an+r n‘ +,,a ,,~+a Mac will in4 ,r(n .A, valntrent ,ar,~.r(r .r..rr+.. ..” ““.I.“.I.” “I .a.” I..... 1.1”1 1.111 ,,I”~““” UII 111110,IL I~““I”.a( ‘xqJ”‘,S, 
correspondence, logs, field logbooks, laboratory sample preparation and 
analysis logbooks, data packages, pictures, subcontractor’s reports, Chain-of. 
Custody forms, data review reports, etc. The final data file will be under custody 
of the NRF WAG Manager in a locked, secured area. 
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6.0 CALIBRATION PROCEDURES AND FREQUENCY 

This section describes procedures for maintaining the accuracy of ail the instruments 
and measuring equipment which are used for conducting field tests and laboratory 
analyses. These instruments and equipment should be calibrated prior to each use in 
accordance with manufacturer’s recommendations. 

6.1 Field Instruments/Equipment 

Instruments and equipment used to gather, generate, or measure environmental 
data will be calibrated in accordance with the manufacturer’s specifications to 
maintain the required accuracy and reproducibility of results. 

Equipment to be used for field sampling will be examined prior to use to verify 
that it is in proper operating condition. This includes checking the 
manuiaciurer’s operating manuai and instructions ior each instrument to ensure 
that all maintenance requirements are observed. Field notes from previous 
sampling trips will be reviewed so that any prior equipment problems are not 
overlooked, and all necessary repairs have been carried out. A spare electrode 
will ha cc.“+ wi+Ll os4l nu mntnr I ,rnA ‘nr ‘k.lrl rn.3OCI ,r.-.man+r T,.,,. +L.fiwm,.m.r v.111 “1 C).,II. 1.111, lY”lI y,, ““I’V, “II” I”, llll” ,IirO~“ICI1lrl11~. I.“” LQ,CII,,“I,Ir- 
ters will be sent to sampling locations where measurement of temperature is 
required, including those locations where a specific conductance 
probe/thermometer is required. 

Calibration of field instruments will be performed in accordance with the 
manufacturer’s procedures at the intervals specified by the manufacturer for the 
applicable field analysis method. Field instruments include, but are not limited 
to, a pH meter, thermometer, nephelometer, specific conductivity meter, porta- 
ble gas chromatograph, Organic Vapor Analyzer (OVA) or Organic Vapor 
Photoionization Detector (PID), well installed remote groundwater level monitor- 
ing system, microgravity meters, and electrical resistivity meters. In the event 
that an internally calibrated field instrument fails to meet calibration/check out 
n.nrsA, IPee i+ I.,;,, klr rr.+, ,.n,,r( tn 4 n, ,r,:tiF.,-4 *,.nei, ‘+rili+,, ‘,.* C^m,i^^ y’“‘c”“‘F~, II VV,II “G ICL”lIIcz” L” a LjU~““,CU ‘Fpa”’ ,cac,,,,y ,“I .zrl”lrr_ 

6.2 Laboratory Instruments 

6.2.1 Analytical Laboratory Calibration Procedures and Frequency 

Calibration of subcontractor analytical laboratory equipment will be in 
accordance with written procedures approved by the Laboratory Manag- 
er. Records of calibration, repairs, or replacement will be filed and 
maintained by the designated laboratory personnel performing quality 
control activities. These records will be filed at the location where the 
work is performed and will be subject to QA audit. Specific instrument 
calibration procedures and frequency are discussed in the subcontractor 
I^L^-^* ^... 3.. Anno ea.uwarwy J “nrr. 
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7.0 ANALYTICAL PROCEDURES 

All groundwater and soil samples collected during field samplina activities for the NRF I ~~.~ ~~~~.. ~. 
will be analyzed by a subcontractor analytical laboratory. 

7.1 Laboratory Analysis 

7.1 .I Routine Analytical Services Laboratory Procedures 

Methods published by the EPA will be used as the basis for all analyses 
whenever possible. For the analysis of TCL parameters by CLP proto- 
__I_ *I__ 1_1____&_-_ ._:I, z-1*-._. -_.L__I_ _(_A_!,__1 :_ .L- -9 n vws, lrle w.lu,awry W#II ,“I,“W IIItNI”“S “eLalle” 111 ,I,+3 L/Lr 
SOW/OLMOl .i for organic analyses and the CLP (SOW/ILMOl .O) for 
inorganic analyses. Tentatively Identified Compounds (TIC) will require 
Gas Chromatograph/Mass Spectrometer (GC/MS) methods. Tables 7. 
1 through 7-s nrnvida 2 $ummq of the analvtaa analtiirnl methnrlc I----.-- -..-.,.--, -..-.,..--. . ..” . ..- “-( 
procedures, quantification or detection limits, and QC criteria for 
anticipated analyses. 

If contaminant concentrations are high, or for matrices other than waters 
and soils, CLP protocols may be inadequate. In this case, sample 
analysis methodology will follow the SOPS specifically prepared. 

All samples for VOA shall be screened as recommended in VOA CLP 
,....n ~~I.,,~, .a^* A e- ~.~ ,~. ,~ nn3 ~VVV/VLMV I. I. 3ampres wnrcn, as a resuit of the screening, 
would normally be quantified using the VOA CLP “Low” level analysis 
method, shall be analyzed by the SOP for Volatile with the Low Detec- 
tion Limits. If the result of the screening indicates that the VOA CLP 
“Medium” !e\.‘p! method of and\,~k ehno drl ha I marl than +ha cewenla I. .“.,W.V vv 1”“1W I” ..“W”, . . I”. I .a I” ““I I y” 
shall be quantified according to the CLP SOW for Organic Analysis, 
Multi-media, High Concentration, dated S/88, revision 4/89. This SOW 
is also included in the laboratory QAPP. 

7.1.2 Non-CLP Procedures 

Analytical methods have been selected to provide detection limits in 
water that are lower than the IDHW drinking water limits for, compounds 
of interest. A specific SOP which meets required detection limits has 
been prepared by the subcontractor analytical laboratory. SOPS have 
also been prepared for all non-CLP/RAS methods used for analysis of 
samples for this project. These SOPS are included in the analytical 
I*krr.*+n.,. ,-tADD ‘~““‘~L”cy ““I I 

Each of these SOPS is based on an analytical method published by the 
EPA and specifies: 

Procedures for sample preparation 
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Instrument start-up and performance check 

Procedures to establish the actual and required detection limits 
for each parameter 

Initial and continuing calibration check requirements 

Specific methods for each sample matrix type 

Required analyses and QC acceptance limits for method 
blanks, trip blanks (as aoorooriate). field blanks matrix soikns~ I~~. .~,~,. .,. ~~~., , .~.~ -r--/ 
matrix spike duplicates, and laboratory control samples (EPA 
or NBS) reference samples or laboratory prepared 
blank/spikes 

The subcontractor analytical laboratory’s QAPP summarizes the analyte 
groups and the respective EPA method from which each SOP is derived 
for chemical analyses. 

The procedures for field measurement of pH, Eh, specific conductivity, and any 
other parameter are described in the SAP and SOPS for each OU. 
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TABLE B-7-1 VOLATILE ORGANICS (VOCs) SAMPLE PARAMETERS 

SW-846 METHOD 8240 

Calibration and OC Acceotance Criteria (2) 

Practical Quantification Limits/l) Range Limit Range Range 

Ground Water Low Soil/Sediment for 0 for s for x P.P. 

Analyte CAS Number W/L w/kg WL) (UQ/U ruwu P4 

Chloroform 67-66-3 5 5 13526.5 6.1 1X7-24.2 51-136 

Tetrachloroethylene 127-16-4 5 5 14.7-25.3 5.0 17.0-26.6 64-146 

l.l,l-Trichloroethane 71-55-6 5 5 15.0-25.0 4.6 13.7-30.1 52-162 

Trichloroethylene 7901s 5 5 13326.7 6.6 16.5-27.6 71.157 

Trans-1,2- 156605 5 5 13.4261 5.7 13628.4 54-156 
Dichlotoethyfene 

‘hloromethane 7487.3 10 10 D-40.8 19.6 D-45.9 D.273 

, ,l-Dichloroethane 75-34-3 5 5 14.5-25.5 5.1 14.2-26.4 54155 

Bromoform x-25-2 5 5 14.2-25.8 5.4 11.4-31.1 45.169 

1.1.2.2-Tetrachloroeth- 79-34-5 5 5 12.1-27.9 7.4 13.5-27.2 46-157 
me 

Chlorobenzene IO&90-7 5 5 13.2-26.8 6.3 16.4-27.4 37.160 

1,2-Dichloroethylene 75-35-4 5 5 10.1-29.9 9.1 3.7-42.3 D-234 

4 ,.nA.tnmn,mn.n,, ,)L1.117.+ c: .,- -._ . ..-.- r.-r -..- - -. 1 5 6.9-33.2 13,s 1 sx,c 1 n-94n ".- -..,.- _~&... 

Toluene 10886-3 5 5 14925.1 4.0 16.6-26.7 47.150 

Ethylbenzene lc041-4 5 5 11.6-26.2 7.5 17.4-26.7 37.162 

IC^.J P%.L..IA^ .wy “IIIVIIY~ 752 ,T. 1 ,cl-v,-* 10 oms.2 20.0 D-43.5 io D-25; 

Benzene 7143-2 5 5 12.6-27.2 6.9 15.2-26.0 37-151 

Methylene chloride 75-09-2 5 5 12.1-27.9 7.4 D41 .O D.221 
m----.,.LI-~- ~~~.L- ~~ i5-27-4 
q IuITIouIcnl”r”mBl”anB 5 5 i3.i.26.9 6.4 

.-. ^^ ^^ 
Iv.,-zrJ.w s-j55 

Chlorodibromomethane 124-46-1 5 5 13526.5 6.1 13.8-26.6 53.149 
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Anal@ 

Aldrin 

a-BHC 

!3-BHC 

&BHC 

Lindane 

Chlordane 

4.4’ -ODD 

4,4’ -DDE 

4,4’ -DDT 

Dieldrin 

Endosulfan I 

Endosulfan II 

Endosulfan Sulfate 

Endrin 

Endrin Aldehyde 

Heprachlor 

Heptachlor Epoxide 

Methoxychlor 

Toxaphene 

PCS-1016 

PCB-1221 

PCB-1232 

PCS-1242 

PCS-1246 

PCS.1254 

PCB-1260 

PCB-1262 

TABLE B-7-2 PESTICIDES AND PCS’S SAMPLE PARAMETERS 

SW-646 METHOD 8060 

OC Acceptance Criteria 12) 

Practical Quantification Limits fll Test Limil Range 

Water Low Level Soil/Sediment cont. for s for x 

(WL) (w/W (u9/L) (w/U (wJ/L) 

0.05 a 2.0 0.42 1 .oa-2.24 

0.05 a 2.0 0.46 0.952.44 

0.05 0 2.0 0.64 0.763.60 

0.05 8 2.0 0.72 1.01-2.37 

0.05 8 2.0 0.46 0.86-2.32 

0.05 80 50 10.0 27.5-54.3 

0.1 16 10 2.8 4.6-12.6 

0.1 16 2.0 0.55 1.08-2.60 

0.1 16 IO 3.6 4.6-13.7 

0.1 16 2.0 0.76 1.15-2.49 

0.05 8 2.0 0.49 1.14-2.82 

0.1 16 10 6.1 2.2-17.2 

0.1 16 10 2.7 3.8-13.2 

0.1 16 IO 3.7 5.1-12.6 

0.1 16 

0.05 8 2.0 0.40 0.66-2.00 

0.05 8 2.0 0.41 1.13-2.63 

0.5 80 

1 160 50 12.7 27.8-55.6 

0.5 80 50 10.0 30.5-51s 

0.5 80 50 24.4 22.1-75.2 

0.5 60 50 17.9 14.0-98.5 

0.5 80 50 12.2 24.8-69.6 

0.5 a0 50 15.9 29.0-70.2 

1 160 50 13.8 22.2-57.9 

1 160 50 10.4 16.7-54.9 

1 160 

Range 

P.P. 

w 

42-122 

37.134 

17.147 

19-130 

32-127 

45-l 19 

31.141 

30-145 

25-160 

36-146 

45.153 

D-202 

26144 

30.147 

34-111 

37-142 

41.126 

SO-114 

15-178 

10-215 

34150 

36.156 

29-131 

6.127 
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TABLE S-7-3 GROUND WATER QUALR’V PARAMETERS 
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TABLE B-7-4 MISCELLANEOUS SOIL AND SOLIDS SAMPLE PARAMETERS 

INCLUDING TCLP PROCEDURE (METHOD 1311) 

QC Acceptance Criteria 131 

Method Precision ACCULWy Completeness 
Detection 

Limit(Z) 

Procedure (1) Procedure @w/l) 
Anaiyie 

(% RSD) (%A) 
Reierences 

w.) 

Arsenic a 7060 0.5 34 36.140 95 

Barium a 6010 10 14 51-126 35 

Cadmium a 6010 0.1 9 66.108 95 

Chromium a 6010 0.5 16 67-l 11 95 

Lead a 6010 0.5 15 52-124 95 

Mercury a 7470 0.02 27 50-161 35 

Selenium a 7740 0.1 30 28-121 95 

Silver a 6010 0.5 26 61-108 95 

1) References: 
a. Test Methods for Evaluating Solid Wastes (SW 646). 

(2) Method Detection Limits (MDL’s) are highly matrix-dependent. The MOL’s listed above are provided for guidance and may not 
always be achievable. 

(3) These criteria are defined in Section 12. 
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TABLE B-7-5 TOTAL METALS ANALYSIS AND OTHERS 

Method 
Detection ClC Acceptance Criteria (3) 

Procedure(l) Limit(Z) Precision ACCUlaCy Completeness 
Anal@ References Procedure w/kg (% RSO) w w w 

Arsenic a 7060 0.5 34 38140 95 

Barium a 6010 10 14 K-115 95 

Cadmium a 6010 0.25 9 73-l 10 95 

Chromium a 6010 0.05 16 75.104 95 

Lead a 7421 0.5 20 75-125 95 

MWJly a 747G 0.25 27 X-161 95 

Selenium a 7740 0.5 30 26-121 95 

Silver a 6010 0.5 26 61-108 95 

Antimony a 6010 3 15 24-124 95 

Beryllium a 6010 0.25 12 66.107 95 

Copper a 6010 1.25 17 75-104 95 

‘tickel a 6010 2 11 70-107 95 

. hallium a 6010 5 13 66.106 95 
., ;,_ 

Zinc a 6010 1 21 63-l 13 95 

Cyanide a 9010.9012 0.5 33 46-l 16 95 

Sulfide a 9030 50 14 ‘tall7 95 

(1; Refaiener~: 
a. Test Methods for Evaluating Solid Wastes (SW 646) 

(2) Method Detection Limits (MOCs) are highly matrix-dependent. The MOL’s listed above are provided for guidance and may not 
always be achievable. 

(3) These criteria are defined in Section 12. 



APPENDIX B 
PART 8: OAPjP 
SEPTEMBER 1992 
PAGE 0-7-8 

TABLE B-7-6 SEMI-VOLATILE ORGANICS (SVOCs) SAMPLE PARAMETERS 
SW-846 METHOD 6270 

OC Acceptance Criteria (21 

Pratiical &wWication Limits(l) CO”l- 

fvtatrix: Soil Precision Accuracy pleteness 

Anal@ CAS Number US/L ug/kg (% RSO) (% R) (%) 

Phenol 10895.2 10 330 16 14.113 95 

b&(2-Chloroethyl) ether 111-44-4 10 330 24 12.156 95 

2-Chlorophenol 95-57-0 10 330 14 I&loo 95 

1,3Oichlorobenzene 541-73-1 10 330 29 D-172 95 

1.4.Oichlorobenzene 106-46-7 10 330 13 14-94 95 
. ^ -.~.h~ ~.~ I,L-“IC”lOrODwlZe”B 95-50-i 10 330 i0 j2.i2g 95 

2.Methvlphenol 95-40-7 10 330 30 50-150 95 

2.2’-oxybis 106-60-l 10 330 95 
(l-Chloropropane)X 

4-Methylphenol 1 w-44-5 10 330 30 50.150 95 

N-NarosO-tii-n-dipropylamine 621-64-7 10 330 12 31.102 35 

Hexachloroethane 67-72-I 10 330 12 40-l 13 95 
Ll&^*^^-^^^ “I) DC ,l I.III”U57IILVI IW au-zd-u :o 330 20 .,C on cII-0” 9: 

lsophorone 76-541 10 330 29 21.196 95 

2.Nitrophenol 00-75-5 10 330 26 29-162 95 

2,4-Oimethylphenol 105-67-Q 10 330 14 32,1x? 95 ~~~~~. 

bis(2-Chloroethoxy) methane 111-91-1 10 330 25 33-164 95 

2,4-Oichlorophenol 12c-632 10 330 16 39135 95 

1.2,4-Trichlorobenzene 120-62-1 10 330 12 23.95 95 

Naphthalene 91-203 10 330 19 21.133 95 

4-Chloroaniline 106-47-6 10 330 95 

Hexachlorobutadiene 67-66-3 10 330 15 24-116 95 
. rnLI.~. ^ ~.. ~.L ,-L.~., PL”lOW.Z-“lWl”~lp”~“OI 5%5&i i0 330 20 D-i60 95 

2-Methylnaphthalene 91-57.6. 10 330 30 50-150 95 

Hexachlorocvclopentadiene 77117.4 10 330 36 o-37 95 

2.4.6Trichlorophenol 6a-06.2 10 330 10 37-144 95 

2.4.5TrichlorophenoI 95.954 50 1700 30 50-150 95 

2-Chloronaphthalene 91-50-7 10 330 10 60-119 95 

2-Nitroaniline 96-74-I 50 1700 30 W-150 95 

Oimethvlphthalate 131-11-3 10 330 50 o-112 95 

Acenaphthtiene 206-W 10 330 19 33-145 95 

2,SOinitrotoluene 6062G2 10 330 10 50-156 95 
II 

3,Nitroaniline 99092 50 17w 30 50150 95 
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TABLE B-7-6 SEMI-VOLATILE ORGANICS (SVOCs) SAMPLE PARAMETERS 
SW-646 METHOD 6270 (Continued) 

QC Acceptance Criteria 12) 

Practical Quanrification Limitsfll COftl- 

Matrix: Soil Precision Accuracy pleteness 
bn*l.*a -rm.,,va P&P kI.w..L.^* U”” ,.YIII”CII ii” ‘L ii^ ‘km ‘% RSD’ ‘Q,$ fj’ ‘Q/&’ 

Acenaphthene 83-32-9 IO 330 12 35109 95 

2.6Dinitrophenol 51-28-5 50 1700 17 19-123 95 

&NProphenol Ioo-02.7 50 !?oo 23 n.135 95 

Dibenzofuran 13244-9 10 330 95 

2.6Dinitrotoluene 121-14-Z 10 330 17 19-123 95 

Diethvlphthalate 84-56-2 IO 330 50 D-114 95 

4-Chlorophenyl-phenyl ether 71X5-72-3 10 330 22 25-158 95 

FlKl,Wle 86757 10 330 10 54121 95 

4.Nitroaniline 100-016 50 1700 30 50-150 95 

4,6Dinaro-2.methylphenol 534-52.1 50 1700 30 D-181 95 

N-nitrosodiphenylamine 863062 10 330 23 22-124 95 

4.Bromophen~phenyleher 101-55-3 10 330 12 53-127 95 

l+?x~ch!o~oberz?,P 4,*~-” 3 8 ,“-,-, !O 330 25 &I:: 95 

Pentachlorophsnol 87-96-S 50 1700 25 4-153 95 

Phenanthrene sol-8 10 330 11 54-120 95 

Anthracene 120-12-7 10 330 16 27-133 95 

Garbazole 86-74-a 10 330 95 

Di-n-butylphthalate 84-74-2 10 330 20 I.118 95 

Fluoranthene 2c644-0 IO 330 18 26-137 95 

PyWW 129-w-O 10 330 27 $172 95 

BWlbenzylphthalate 65-68-7 10 330 50 D-152 95 

3.3’JJichlorobenzidine 91-94-l 10 330 44 D-262 95 
n ____I_ L__.L.__--- DIllI‘“,~,d,llllld~B,,~ jg.5j.j i0 330 iB 33-143 95 

Chrysene 218-01-9 10 330 25 17.168 95 

bis(2-Ethylhexvl)phthalate 117-91-7 IO 330 25 8-158 95 

Di-n-octylphthalate 1 17-84-O 10 330 24 4.14fi 9.5 

_ Benzo(b)Ruoranthene 205-99-2 10 330 23 24-159 95 

Benzo(k)Ruotanthene 20708.9 10 330 25 11-162 95 

Benzo(a)pyrene 50-32-9 IO 330 24 17.163 9s 

Indeno(l.2,~cd)pyrene 193-345 10 330 29 21.199 95 

Dibenz(a,h)anthracene 53-70-3 IO 330 38 D-227 95 

Benzo(g.h,i)pevylene 191-24-2 10 
II P 

330 36 D-219 95 
raCtlCal Ouantlftcation limits POL’s! are hi9hly matrix-dependent. The PQLs IIsted ab~ya ~CB nrnYi e tnr n,,i snCe nn m-S, “-4 .;ur,.r 

be achievable. PQL’s will be higher tar sample extracts and samples thai require dilution or reduced sa,-nPte oile to avO;,j saturation of 
,.--d-d .-. ,-d” ..-- “..d .,,“, ,,-. “,..“,” 

tile detx4or. 
12) These criteria are defined in Section 12. 
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Field Sample Collection 

The assessment of field sampling precision and accuracy will be made throuah 
collection of field duplicates and field blanks in accordance with the OU specific 
SAP. 

Field Measurement 

QC checks for field measurements are limited to checking the reproducibility of 
the measurement by obtaining multiple readings on a single sample or standard, 
and by calibrating the instruments. 

Laboratory Analysis 

Two types of quality assurance (CIA) that will be used by the subcontractor 
analytical laboratory to ensure the production of analytical data of known and 
documented quality are quality assurance (QA) programs and QC checks. 

8.3.1 QA Program 

The subcontractor anaiyticai laboratory has a written Quality 
Assurance/Quality Control program which provides rules and guidelines 
to ensure the reliability and validity of work conducted at the laboratory. 
Compliance with the QA/QC program is coordinated and monitored by 
,h.. ,rkr.r+re,,‘- A,,“,;,., A.., ,,-- “̂ ^ , I..:+ ,nn, I\ ..A..:^l. :.. i-2 ^^^^ A^^. ..I LI or la”“lcll”ly a ““allly raO”I am alrr “I ISL (“mu,, ““I 11-4 I ID II !“q.Pa l”rjl II “I 
the operating departments. 

The objectives of the Laboratory QA/QC Program are: 

Ensure that all procedures are documented, including any chang- 
es in administrative and/or technical procedures 

Ensure that all analytical procedures are conducted according to 
sound scientific principles and have been validated 

Monitor the performance of the laboratory by a systemic inspec- 
tion program and provide for corrective actions as necessary 

Collaborate with other laboratories in establishing quality levels 

Ensure that all data are properly recorded and archived 
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All laboratory procedures are documented in writing as either SOP or 
Method Procedures (MP), which are edited and controlled by the QAU. 
Internal quality control procedures for analytical services will be conducted 
by the subcontractor laboratory in accordance with SOPS and the individu- 
al method requirements in a manner consistent with appropriate SOWs- 
,T., ..^A . z- :-\ ___I .llc..-.l _-_IA:__, puvw I_ I ror orgF&X aiid iiiviOi .G ioi inoigaiwj, arw IYIV~~ arwyutia 
methods. 

8.3.2 Quality Control Checks 

QC checks will be performed by the subcontractor analytical laboratory as 
described in the laboratory QAPP. The subcontractor analytical laboratory 
will document, in each data package provided, that both initial and 
ongoing instrument and analytical QC functions have been met. Any 
samples analyzed in non-conformance with the QC criteria will be reana- 
lyzed by the subcontractor analytical laboratory. 
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So DATA REDUCTICN, VALIDATION AND REPORTING 

9.1 General 

Data reduction, validation, and reporting practices will be followed to ensure that 
raw and reduced data are not inadvertently altered during transfers of data, that 
data are accurately reduced to their final results, and that raw and reduced data 
are properly reported. 

9.2 oata Reduction 

Data reduction is the process of converting raw laboratory data and field data 
into a form usable by engineers and scientists. This form is generally an expres- 
sion of the concentration of the constituent being analyzed (i.e.! analyte) in the 
sample medium. Concentrations are determined through the use of mathemati- 
cal formulae that utilize the raw laboratory data as input. 

9.2.1 Units for Determinations 

Analytical data obtained during th’e course of the investigation for ground 
water and surface water will be reported in units of /.rg/I for organic8 and 
inorganics. Analytical data for solid (soil and sediment) samples will be 
-_--..._A -- _ _I-. .._ :-L. a-__:_ :- ..-:I_ -1 --I,_- I^- ^____ :^ ^-A : _^_^^^ :^ reporwu UII a ury wayrn ~asc5 111 ~~~~~5 UI ~~~y,ny IUI uryat~k ,381~ ~sw~yan~b 
determinations. Reporting units for field measurements will be appropriate 
to the analysis performed, such as pH measurements (pH units), specific 
conductance bmhos), flow rate (gpm), or temperature (“C), etc. 

9.2.2 Equations and Procedures Used for Data Reduction 

9.2.2.1 Onsite Data Reduction 

Data reduction performed by the subcontractor for this investiga- 
tion will be minimal and will consist primarily of performing data 
evaluations of the analytical laboratory sample analysis results 
within the data base software package discussed in the DMP. 

.I. ~~-.I~~-II-~- --~~-A.--_ --A _*_2_.:__ I _._ I .._I :-- _-.._I:_^_ I ne cxxt reducrrcrr equauuns arru srarrs~rtiiar BY~~UDLIVII e;quatrur 13 
used will be installed in the database software package 
discussed in the DMP. 

Aftar all nf tha data narknnas rereivad frnm the nnnlvtical Inhnm- . . ..-. -.. -. . ..- --.- r --..-=-- .-__..__ ..-... .._ -..- .,__ -. .--_- 
tory are validated by the NRF or the subcontractor, all data 
reductions and transfers will be reviewed prior to entry of the 
data into sample database. 
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9.2.2.2 Analytical Laboratory Data Reduction 

The data reduction equations and procedures ,:!ilized by the 
analytical laboratory to reduce the data acquired from analyses 
on the samples are discussed in the Data Reduction, Validation, 
--_I -.--A:-_ ___I :-- -1 .L__ ̂ _^I. _li^^, ,^L^_^.^^,V^ -An” a,,” nap”rwly SwAl”II “I LIIt: aKuyLL.ai la”“la,“ly J unrr. The 

equations used for data reduction are provided in the specific 
SOPS for each analysis. 

9.23 Procedures for Transfers of Data 

In order to control the transfer of data, all copies of raw data from the field 
logbooks and the data received from the analytical laboratory will be 
entered into the project files. The project files will serve as the ultimate 
archive for all information and data generated. The project files will be 
maintained as discussed in the DMP. 

9.2.4 Procedures for Checking Data Reduction and Transfers 

All involved personnel will be responsible for the proper transfer of data 
from one data source (e.g., field logbooks, analytical laboratory result 
sheets, etc.) to another (e.g., computer database, reports, etc.). All 
ttmncfsarr nf ckats will ha \tnlirfatcd hv the sg&Qn!rar!Qr Fi&j o? Da& . . . . ..w.v... “. MI.- . . . . I- .-..-I.-- -, 
Manager, as appropriate, and at least 10% of the transfers will be re- 
viewed by the NRF WAG Manager. 

9.3 Data Validation 

Data validation is the overall process of determining whether or not field or 
analytical laboratory data meet the quality control requirements and are useable. 
The procedures to validate data can be found in a series of EPA documents 
generaiiy iiiied “Laboratory Daia Vaiidation Functions Guideiines”. These docu- 
ments provide thorough discussions of the validation process and were used in 
developing the NRF SOP for data validation. 

The objective of data validation is to ensure that all data transfers are 
accurate, that all data is appropriate to meet the objectives of the OU 
specific SAP, and that all data reductions and reporting are performed in 
accordance with the requirements specified in this QAPjP. If these 
objectives are met, they will permit a meaningful evaluation of the data 
and valid conclusions. 
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9.3.2 Techniques Used for Data Validation 

9.3.2.1 Field Data 

All the field data, such as those generated during field measure- 
----A- -L-_-.-I:-_- ___I I:-IJ :--*...-_-. _-l:L._I:--_ ..!.I L- rnerw.. uusarvauur~s, arw I~:IU IIIS~UIII~IL liawra~~ur~s. vw vi5 
entered directly into a field logbook. Each involved project 
member will be responsible for all data transfers made. Data 
entered into the field logbooks will be reviewed by the subcon- 
tractor Field Manager. The Field Manager will document all 
reviews by signing and dating the logbook pages. At least 10% 
of all data reviewed by the Field Manager will be over-checked by 
the NRF WAG Manager or his designee. 

9.3.2.2 Subcontractor Analytical Data 

Upon receipt of the sample analysis data packages from the 
analytical laboratory, the laboratory data will be validated by the 

.a*,- e-.-Y z-. suijcontracior in accordarice wiiii the 1vf-c au- wr data 
validation. At least 10% of the validated data will be over- 
checked by NRF personnel. 

Samnla nr field meastrrement dnta that fails the CC renuirnments --... p.- -. .._____.._.. __._ .._ .-..- ..~. _- ~-~-~~.~ ~. ~~. 
specified above will be flagged. However, all data will be docu- 
mented (with flags) regardless of whether or not they pass CC 
requirements. Data that cannot be validated may still be useful 
in making some judgements about the site, and give project 
personnel some insight when planning follow-up sampling pro- 
grams. Where data does not meet the objectives for precision, 
accuracy, completeness, and repeatability, discussions will be 
provided to indicate whether the data is still considered adequate .~ ~~~~I La-~ ~~~. ~-0, ~.~..... -L.--*:~-- IO meet me overal, pro)ect oojecrives. 

9.4 Reporting 

hata will he nr~ilrhla fnr rnntrnlla-4 ~PPPEC hr +ha \AlAC Mansnor and n~ithnrixarl yu.” ,.,,, “” -.“,,““,” ,“. v”I..*“II-” “--“-- .,, . .- . ., .- ..-. .IJ1. -. .- I_.. .-. .--- 
personnel using a site-specific code. Validated data will be summarized and 
provided to EPA and IDHW RPMs in accordance with the INEL FFA/CO. The 
complete data set will be incorporated into the final report for each OU. 
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10.0 PERFORMANCE AND SYSTEM AUDITS 

10.1 Onsite Audits 

Onsite system audits will, be performed quarterly to review all field related quality 
assurance activities associated with sample collection and field measurements. 
During the performance of the field related audits, all activities which are associat- 
ed with information collection in the field activities will also be reviewed for the 
quality assurance measures discussed in the QAPjP. 

The audits will be conducted by the Subcontractor Quality Assurance Director. 
The acceptance criteria for the audits will be adherence to the protocols present- 
ed throughout the QAPjP. Deficiencies found during the audits will be brought to 
the attention of the responsible individuals, the WAG Manager, and the 
“..L---*-^-a-- n--:--r h” ̂ -^--_ __A ^^” __-. :..- ^-.:^^ _^_ C.--r:-.. .I0 ^‘I&^ J”“G”IIIIaGL”I r!“]t&L wlallay~~, WI” Ir”IIt3~UYt: aGtI”II IJ-4 .a’jGLI”II I.3 “I LIItz 
ClAPjP will be initiated. Copies of the audits will be distributed to the Project 
Manager, NRF WAG Manager, Project Engineers, Subcontractor Project 
Manager, and QA Director. Summaries of any problems identified during audits, 
corrective actions planned, and subsequent completion of planned corrective 
actions will be provided to EPA and IDHW in the monthly progress reports. 

10.1.1 Field-Related Audits 

Specific elements of the onsite field-related audits include the verification 
of the following: 

Completeness and accuracy of sample Chain-of-Custody forms, 
:__,_._I:__ _I --.. -_-*^*:^_ _1.:-..^ A ̂ .^^ a_ ^_^^^ G^^ ?I^^^_ :^ !llr;l”“lry ““G”lIle,lLau”ll “1 LIIlvs5, “ace,, LlctlI~a~LI”II “r;cuIp,- 
tions, and signatures 

Completeness and accuracy of sample identification labels, 
incfudinn irlentificetinn of the samnle cndn numher~ and the _ _ _ _ -. _ __.. r_ _--- .~-..~--., 
notation of time, date, location, type of sample, and person 
collecting the sample 

Completeness and accuracy of field logbooks, including docu- 
mentation of times, dates, drillers’ names, sampling method 
used, sampling locations, number of samples taken, name of 
person collecting samples, types of samples, results of measure- 
ments, soil logs, and any problems encountered during sampling 

Adherence to health and safety guidelines outlined in the Site 
Health and Safety Plan, including wearing of proper protective 
clothing 

Adherence to the calibration procedures and calibration 
frequency identified in Section 6 of the OAPjP 
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Adherence to equipment decontamination SOPS 

Adherence to sample collection, preparation, preservation, and 
storage requirements as specified in the SOPS and the analytical 
laboratory QAPP 

10.1.2 Audits of Other Activities 

Specific elements of the audits of other activities include the verification of 
the fo!!owing: 

Adherence to the responsibilities identified in Section 2 of the 
QAPjP 

Adherence to the QA objectives for measurement data in terms 
of precision, accuracy, completeness, repeatability, and compa- 
rability identified in the QAPjP and the laboratory QAPP, and the 
specific routine procedures used to assess them identified in 
Section i 2 of the unr~r 

- .-.- 
. 

Adherence to the data reduction, validation, and reporting identi- 
fied in Section 9 of the QAPjP, including the use of the proper 
on, ,ca+innr ca.nrl +b.n An,., ,mnn+~+ir\n rr+ SIII .3r+innr ~y”u.‘“‘I~ “I l” .I II Y”lYll1r,1 IIc(LI”I I “I “II s.“.IYI 1.x 

Adherence to the sample and field measurement code number 
assignment procedures and proper maintenance of the code 
number logbook identified in the DMP 

Adherence to the schedules for reports outlined in the DMP 

Adherence to the preventive maintenance measures identified in 
Section ii of tine UAby’ 

- .-.- 

Institution of and effectiveness of corrective measures for identi- 
fied problems 

Completeness, accuracy, and documentation of all data reviews 
performed, including reviews for log and field books, reviews of 
transfers of data from log and field books to other data sources 
such as a cornouter database, and reviews of data reduction 
performed on-site and by the vendor analytical laboratory 

Completeness of the information and data maintained in the 
project files and adherence to the requirements identified in the 
DMP 
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10.2 Analytical Laboratory Audits 

10.2.1 internal Laboratory Audits 

The analytical laboratory performs regular system and performance audits 
as described in !abora!ory Q.APP. 

10.2.2 External Laboratory Audits 

10.2.2.1 NRF and Subcontractor Audits 

Annually, but at least once during the subcontracted analytical 
laboratory analysis of NRF samples, NRF and the subcontractor 
will perform an audit of the analytical laboratory. The audits will ,.~.^ .*~ be conducted by tine VVHQ lvlanager or his designee. Tine accap 
tance criteria for the audits will be adherence to the protocols 
presented in SW-846, other EPA approved procedures, and the 
analytical laboratory’s QAPP. Deficiencies found during the 
II ,rli+c will ha hrn, lnh+ tn ,hP d+on+inn nf ,hP rocnnncihl~ indirrirt, I- ..““,.~ ..,,, “” “> ““*’ ,. .” ., ,- *..-. ,.,“, -. . . .., “‘r-. .-.-.- . . .-...-I 
als in the analytical laboratory and the NRF Project Manager, and 
corrective action will be initiated. Copies of the audits will be 
distributed to appropriate Project management personnel and the 
management of the analytical laboratory. Summaries of any 
problems identified during audits, corrective actions planned, and 
subsequent completion of planned corrective actions will be 
provided to the EPA with the progress reports discussed in the 
DMP. 

Specific elements of the analytical laboratory audits include the 
verification of the following: 

Completeness and accuracy of the analytical laboratory 
sample identification labels, including identification of the 
laboratory’s sample code number 

Completeness and accuracy of the analytical laboratory 
logbooks and notebooks, including sample receipt log 
books and analysis notebooks 

Adherence to the calibration procedures and calibration 
frequency identified in the analytical laboratory’s QAPP 

Adherence to the sample storage procedures outlined in 
the analytical laboratory’s OAPP 
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AA!-___-__ I_ IL_ A-1_ ___(.._A:_- .._1:_1_.:_- _-A ._-_A:-- 
nur,ere;r,r;o L” LIle: “aha ,IJ”“GLI”II, “a.(I”dll”II, ar,u rqJ”rLlrly 

procedures identified in the analytical laboratory’s QAPP, 
including the use of the proper equations and the docu- 
mentation of all actions 

Adherence to the preventive maintenance measures 
identified in the analytical laboratory’s QAPP 

institution of corrective measures for problems identified 
which are consistent with those specified in the analytical 
laboratories QAPP 

Completeness, accuracy, and documentation of all data 
_^..i ̂ ...^ _..a-_--_) L.... a.^ __^I..&:^^, I^L^_^1^_.. :-^,..A:^^ ICIVIGWD IJW’U”“~” vy LIlrz a,kvyuL.al la”“la,“#y, Iclu”“llly 
reviews of logbooks, reviews of transfers of data from 
logbooks to other data sources such as a computer 
database, and reviews of data reduction performed by the 
analvtical laboratory I --~ ~-~~ 

. 
Performance in inter-laboratory studies conducted by the 
EPA or IDHW agencies as pan of laboratory certification 
programs 

10.3 Tracking Resolution of Corrective Actions 

In order to ensure the resolution of all deficiencies identified during the perfor- 
----- _I -. ._I:*_ _I, __.-I:* ‘:__I:-__ _--.. i_:__ ___^ I_.*:^_ .__: II L_ -^*^_^A :_A^ ^ ,r,a,,r;rr “I a”“ILJ, a,, a”“,, llll”lllys raq”ll,rly I~D”I”U”II Will UC: ~i11&010” IIlL” a 
computer database. The database will include the audit findings, the planned 
corrective actions, and a schedule for the completion of the corrective actions. 
Any additional corrective actions established to resolve deficiencies identified 
inrianenrlantlv nf aI trlits will alrn ha entnmrl intn this riatahann Rnnnrts will he ..__ r __.__..__, _. __-.._ -.__ -_ _..._._ - - .._ __._____. .._r _._ -- 
prepared every two weeks from the database to track progress on the scheduled 
corrective actions. This database will be maintained by the subcontractor Project 
Manager and the periodic reports will be provided to the NRF Project Manager 
and the NRF WAG Manager. Additional discussion of corrective actions, 
including the use of a corrective action form, is provided in Section 13 of the 
QAPjP. 
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11.0 PREVENTIVE MAINTENANCE PROCEDURES 

11.1 Field Equipment/Instruments 

Specific preventive maintenance procedures for field equipment are those 
.^^^-...^^A^A L., tt.5,. m~n,,f~,.+,,rnr ITlrVIIIIIITIIUT” vy ,,,r Illcu~“Ic4U.UIII. 

Routine maintenance items for equipment will include: 

Thorough cleaning and drying of sample collection equipment following 
use 

Secure, inside storage of all field equipment 

Inspections and calibrations prior to use 

Equipment with rechargeable batteries on a continuous charge 

--:-.^-^-^^ ^..A ^^l:b.~r+i^~ ,.‘ ,krr ‘irr,,4 in addition io the iouiine II mu WI tat ILC at IU MWI EILW I vI I, ,= llrlU SX&+Z?C?!, an 
inventory of spare equipment and parts is maintained to ensure continual support 
for the field operations. This inventory includes: 

Batteries of the appropriate sizes 

Sample collection equipment, such as shovels. bowls, containers, preser- 
vatives, labels, markers, seals, tape, coolers, and packing material 

OVA supplies such as igniters, filters, gas, and battery charger 

Additional health and safety equipment, including gloves, boots, respira- 
tors, cartridges, safety glasses, safety labels, and coats 

Foul weather gear, including gloves, parkas, ponchos, and boots 
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112 Laboratory Instruments 

As part of their CA/W Program, a routine preventive maintenance program is 
conducted by the subcontractor analytical laboratory to minimize the occurrence 
of instrument failure and other system malfunctions. The subcontractor analytical 
laboratory has an internal group to perform routine scheduled maintenance, and 
to repair or to coordinate with the vendor for the repair of all instruments. All 
laboratory instruments are maintained in accordance with manufacturer’s specifi- 
cations and the requirements of the specific method employed. This mainte- 
^^^^^ :^ ..^.-:^.I -,,+ ^.. . m,“,,,l* ..,.h,.rl,,,,. rl bTq,rir ,,“,-J ic r(n,.,,ma”+a,+ in ,hp ,lalli23 $3 s.a.II,ci” ““L “II a ,ryu,c&,, DIAITUYIT” “cG.lll) ~I,” +q ““IUlIIs,ll.W” III .IIU 
laboratory instrument service logbook for each instrument. Emergency repair or 
scheduled manufacturer’s maintenance is provided under a repair and mainte- 
nance contract with factory representatives. Routine, preventive maintenance 
schedules are found in the laboratory QAPP. 
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12.0 SPECIFIC ROUTINE PROCEDURES TO ASSESS DATA PRECISION, ACCURACY, 
AND COMPLETENESS 

12.1 F ield Measurements 

IT-l-l A-1.. ..A, l.^ ^^^^^^^A L.* ^^.....,i^..*.-. ,.,i+L. IL.,. ~r+,,k.,:rk~rl np  ,4tarie ,k3, T,Sil” ua,a VVIII “ci ClJJrJDr” ,“I b W ll+l!,cu Ik,G ““1,, I LE I.3 ~~L~“II*I IV” U” .,II\.aI?U .I 1s.. 
are specified in the QAPjP and FSP. Accuracy of the field measurements will be  
assessed using daily instrument calibration, calibration check, and analysis of 
blanks. Precision will be  assessed on the basis of reproducibility by mu ltiple 
readings of a  single sample. 

12.2 Laboratory Data 

Laboratory results will be  assessed for compliance with required precision, 
~-..~.I-*.~ .~.d .._. :I:.:L.. __  ‘-,I _.._. accuracy, compv-3w.ness mu sc?rwwuy as wwws. 

12.2.1 Precision 

Precision of laboratory analysis will be  assessed by comparing the analyti- 
cal results between matrix spike/matrix spike duplicate (MS/M%) for 
organic analysis, and laboratory duplicate analyses for inorganic analysis. 
The relative percent difference (?/.RPD) will be  calculated for each pair of 
duplicate analysis using the Equation 12-l. 

s - D 
%RPD= x 100 Equation 12-1 

(s + Q/2 

Where: S = F irst sample value (original or MS value) 

D = Second sample value (duplicate or MSD value) 
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12.2.2 Accuracy 

Accuracy of laboratory results will be assessed for compliance with the 
established QC criteria that are described in the laboratory QAPP using 
the analytical results of method blanks, reagent/preparation blank, matrix 

1.~I~I I-I-., -.I I. -&.- spike/matrix spike dupiicate sampies, rrero orann. arro ooure biariks. Tne 
percent recovery (%R) of matrix spike samples will be calculated using 
Equation 12-2. 

A-0 
%R= x 100 Equation 12-2 

C 

Where: 

A= The spiked sample analytical result 

B= The background level determined by a separate analysis of the 
I menilfcd csmnla “..lr ..-- II... r.- 

c= The known concentration of the spike added 

12.2.3 Completeness 

The data completeness of laboratory analyses results will be assessed for 
compliance with the amount of data required for decision making. The 
completeness is calculated using Equation 12-3. 

Valid Data Obtained 
Completeness = x 100 Equation 12-3 

Total Data Collected 

12.2.4 Sensitivity 

The achievement of method detection limits depend on instrument sensi- 
tivity and matrix effects. Therefore, it is important to monitor the instru- 
ment sensitivity to ensure data quality through constant instrument perfor- 
mance. The instrument sensitivity will be monitored through the analysis 
of method blanks, calibration check sample and laboratory control same 
ples. 
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13.0 CORRECTIVE ACTION 

Corrective action is required for any lack of compliance with the requrrsments of the 
QAPjP. A more detailed discussion of corrective actions associated with the analytical 
laboratory is provided in the laboratory’s QAPP. 

All significant quality assurance corrective actions wiii be documenied. Tine documen- 
tation of such actions associated with the analytical laboratory will be processed via an 
NRF engineer specifically assigned to act as coordinator with the analytical laboratory. 
Other corrective actions will be documented in reports resulting from the specific 
.,.I 4n.T ..*r.-aA, ,,ac In, ,“A in ,h,a AAE)ID 3n.4 inp,, ,,iinn. IVULIIIT ~‘“~C”Y’sJ.7 l”“lI” ,,I .I,.. ..,>I ,’ “I I” II *.a...“.1 ‘3. riats ~PCII af-tinn valifintinn anri .-“.” -““-..-. .( _ -..--..-. ., -. .- 
reporting; internal quality control checks: and performance and system audits. Section 
10 of the QAPjP also discusses a follow system to be used for performance and 
system audit corrective actions. The remaining corrective actions will be documented 
using the form shown in Figure B-13-1? or its equivalent. The Subcontractor Project 
Manager is responsible for ensuring that the corrective actions adequately address root 
causes and are implemented in a responsible manner. The Subcontractor Project 
Manager is also responsible for confirming that corrective actions have been effective. 
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FIGURE B-13-1 Corrective Action Forin (CAF) 

CAF# 

Date: Location of Observation: 

Responsible Organization: 

individuaijsj Coniacted: 

Observation By (Signature): 

Root Cause(s): 

Corrective Action(s) Taken by Cognizant Management: 

Cognizant Management Signature: Date: 
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14.0 QUALITY ASSURANCE REPORTS 

In addition to the audit reports submitted to the WAG Manager in accordance with 
QAPjP Section 12.0, a monthly progress report identified in the FFA/CO will be 
submitted to the EPA and IDHW. Quality Assurance issues will be addressed in this 
----.LI~ ..~..~. II.. II.-I~~---AI-~ ~~~,L -4, .,a munrn~y repon. I ne renal repon ror eacn uu will contain QA sections inat summarize 
data quality information collected during the project. 
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40 CFR Part 136, October 26, 1984, entitled “Guidelines Establishing Test Procedures 
for the Analysis of Pollutants Under the Clean Water Act.” 

USEPA (1990) Contract Laboratory Program Statement of Work for Inorganic Analysis, 
Multi-Media, Multi-Concentration, Document Number ILMOl .O. 

USEPA (1990) Contract Laboratory Program Statement of Work for’organic Analysis, 
.a~ .,., ..-_I?_ .a..,*? ,-. _____ l__.l_l -__. ,___ * L I,._ L^- n, &In, n rmuu-wleola, I”,UIII-~“ll(i~lIl,all”r,, ““CiUl ,,er II lY”ll I”‘il VLlYl” I .“. 

USEPA (1964) Methods for Organic Chemical Analysis of Municipal and Industrial 
Waste (EPA 600 Methods) as presented in 40 CFR Part 136, Guidelines Establishing 
Tes? Procedures for ?he Analysis of Pollutants under the Clean Water Act. 

USEPA (1986) Test Methods for Evaluating Solid Waste (SW646): Physical/Chemical 
Methods. Third Edition: Office of Solid Waste. 


