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Split Sampling Quality Assurance Project Plan prepared for the 
U.S. Environmental Protection Agency (EPA) by PRC Environmental 
Management, Inc (PRC). 

PRC participated in the sampling of the Pickling Acid Crib 
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I .0 PROJECT DESCRIPTION 

I 
Dece mber 14, 1992 

The U .S. Environmental Protection Agency (EPA) requested that PRC Environmental 

Management, Inc . (PRC) perform oversight and split sampling activities at the White Bluffs 

Pickling Acid Crib at the U .S. Department of Energy Hanford Site during an expedited response 

action (E RA) . 

PRC prepared this quality ass urance project plan (QAPjP) to satisfy EPA quality assurance and 

quality control (QA / QC) requirements for receiving and analyzing split soil samples at the White 

Bluffs Pickling Acid Crib . The QAPjP discusses data quality objectives (DQO) and outlines 

QA / QC procedures for spl it sampling and anal ytical determination of hazardous waste 

constituents in the soil at the White Bluffs Pickling Acid Crib. 

1.1 SITE DESCRIPTION AND HISTORY 

The site description and history are reproduced from the White Bluffs Pickl ing Acid Crib ERA 

project plan (Frain and Mitchell 1992) submitted for regulatory review. 

The White Bluffs Pickli ng Acid Crib is the only waste site identified in the 100-IU-5 operable 

unit (Figure 1- 1 ). It is located south of the White Bluffs town site , which is in the 600 Area of 

the Hanford Site. The White Bluffs area was the location of construction activities during the 

early days at the Hanford Site. After construction, most of the facilities at the White Bluffs site 

were torn down. Little is known about the activities conducted at the site in its early years. It is 

believed that the cribs were fed by waste streams (primarily acid etch solutions) from a pipe 

fabrication facility operating sometime between 1943 and 1959. Also, since it is known that the 

White Bluffs area was used as a receiving area for construction activities, it is also possible that 

oils and solvents may have been used during routine maintenance activities and sent through the 

drain to the cribs. 

No documentation has been found to indicate which facility released material to the cribs. The 

Hanford Waste Information Data System and other supporting documentation indicate the 
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presence of one crib, 50 by 30 by 10 ft. Howe~er, a visual inspection of the site indicates the 

presence of two cribs located side by side, each approximately 200 by 50 ft. Each crib contains 

three evenly spaced rows of vent pipes, 7 to 9 ft apart, which protrude from the surface and run 

the length of each crib . A riser pipe, approximately 36 in . in diameter, protrudes from the 

northern end of the west crib . A pipe, 3 to 6 in. in diameter, runs into this culvert from the north 

and may have been the source of influent to the crib . Geophysical investigation techniques have 

indicated pipes leading north from both cribs . The ERA investigation will include the pipes as a 

source to the facility. A depression on the southeastern corner of the eastern crib may have been 

an overflow and will also be investigated. 

Geophysical and radiation surveys have been conducted at the site. Site radiological surveys have 

not detected any levels of surface radioactivity above background levels . It is known that the area 

was restricted from receiving radioactive materials during operations and is not suspected to 

contain subsurface radioactive contamination. 

The geophysical surveys conducted at the site provided an initial look at the boundaries of the 

cribs, subsurface piping layout, and the feeder pipes . This information was used to prepare the 

Hanford Site soil sampling plan used to identify potential sampling locations. 

According to historical records, nitric acid and hydrofluoric acid were disposed of to the crib. 

Other contaminants that could potent ially be by-products of the pickling process and the crib 

leaching process are chromium and lead . Routine maintenance activities may also have resulted in 

the release of small quantities of organic constituents . 

1.2 OBJECTIVES OF THE ERA AND SPLIT SAMPLING ACTIVITIES 

The .objective of this ERA is to determine whether any environmental hazards exist at the White 

Bluffs Pickling Acid Crib and to determine the nature and extent of these hazards. The objective 

of the split sampling task is to evaluate the representativeness and comparability of the samples 

collected and analyzed during the ERA. Also, field work performed by the Hanford Site 

contractor will be monitored by PRC during the ERA. PRC will accomplish these objectives by 

1-2 
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evaluating whether sampling activities follow the requirements of the sampling and analysis plan 

provided in the White Bluffs Pickling Acid Crib ERA project plan (Frain and Mitchell 1992) and 

the soil sampling procedures specified in the Westinghouse Hanford Company (WHC) standard 

operating procedures (WHC 1988 ). Any inconsistencies or deficiencies observed in the soil 

sampling locations or in the sampling procedures will be documented . 

PRC will evaluate the adequacy and performance of the facility's analytical program by receiving 

split soil samples for anal ysis . Approximate ly 20 percent of the 35 total samples collected by WHC 

for the ERA will be split for comparison. PRC will receive approximately 7 split soil samples 

from sampling locations designated at the White Bluffs Pickling Acid Crib at the d iscretion of 

PRC personnel (Figure l- 2). The split samples will be analyzed by either the EPA Region 10 

Manchester laboratory or a Contract Laboratory Program (CLP) laboratory , and the analyt ical 

methods for the analysis of split samples will be as specified by EPA for total metals ( I 990b), 

volatile organic compounds (VOC) (1990a) , semivolatile organic compounds (SY) (1990a). 

Additional analyses will also be performed as determined by EPA (Section 3.0) ( 1983, I 990c) , 

Washington Department of Ecology (WDOE) ( 1992), and as listed on the special analytical services 

(SAS) forms developed by EPA Region 10 Quality Assurance office (Appendix A). Preparation of 

soil samples for nitrite / nitrate, ammonia, and anions will be accomplished per procedures 

provided by WHC in Appendix 8 . Collection and analysis for total activity and gamma will not be 

performed by PRC per discussions with the EPA work assignment manager, Pamela Innis. 

1.3 SCHEDULE OF PROJECT ACTIVITIES 

The anticipated project schedule follows: 

Activity 

Sampling and Analysis 

Field split sampling November 30 through December 4, 1992 

1-3 
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Sample analysis 
(by EPA Region 10 
Manchester laboratory 
or CLP laboratory ) 

Deliverables 

Final QAPjP 

Draft oversight report 

Final oversight report 

DATA USAGE 

Revision: 
Date: 

Week of November 30, 1992 

December 23, 1992 

January 4, 1993 

l 
December 14, 1992 

60 days after receipt of EPA and CLP analytical 
data 

Split soil samples are being received for the ERA to evaluate the representativeness and 

comparability of the samples collected at the White Bluffs Pickling Acid Crib . The split sampling 

evaluation will be used to determine the quality of sample collection and laboratory analysis. The 

split soil sample analytical data will be used to evaluate the adequacy and performance of the 

facility's analytical program. 

1- 4 
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2.0 PROJECT ORGANIZATION AND RESPONSIBILITIES 

The EPA work assignment manager has primary management responsibility for the ERA. PRC is 

respon~ible for conducting field split sampling activities of on-site screening and reporting results. 

Figure 2-1 shows major quality assurance responsibilities. 

The following sections outline the responsibilities and the individuals responsible for four separate 

aspects of the ERA: management , quality assurance, field operations , and laboratory services. 

2.1 MANAGEMENT RESPONSIBILITIES 

Responsibility for technical and administrative management is assigned as follows: 

2.2 

• EPA regional project officer (Peter Rubenstein)--overall management of Technical 
Enforcement Support (TES 12) Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) work assignments 

• EPA work assignment manager (Pamela Innis)- - EPA management of the Hanford 
Site remedial investigation and feasibility study (RI / FS) 

• PRC regional manager (Jim Pankanin)--overall management of all TES 12 work 
assignments in EPA Region 10 

• PRC project manager (Audree DeAngeles)--PRC management of the Hanford Site 
RI / FS 

QUALITY ASSURANCE RESPONSIBILITIES 

The following organizations and individuals are responsible for quality assurance: 

• EPA work assignment manager (Pamela Innis)--review and approval of QAPjP; 
review and approval of ERA report 

• EPA Region 10 quality assurance officer (Barry Towns)--review and approval of 
QAPjP 
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PRC TES 12 project quality assurance coordi nator (Jerry Shuster)--overall quality 
assurance for work assignment 

PRC QAPjP technical reviewer (Sam Arumugan)--technical review of QAPjP 

PRC project manager (Audree DeAngeles)--approval of QAPjP 

FIELD SAMPLING RESPONSIBILITIES 

PRC is responsible for performing all specified field sampling activities under the direction of 

EPA . Specific field sampling responsibi lit ies are as follows: 

• 
• 
• 

2.4 

EPA work assignment manager (Pamela Innis)--overall direction of field sampling 

PRC project manager (Audree DeAngeles)- -technical direction of field sampling 

PRC field team leader (Joseph Mollusky)--direction and coordination of field 
sampling 

LABORATORY RESPONSIBILITIES 

Split soil samples will be analyzed through the EPA Region IO Manchester laboratory or a CLP 

:-') laboratory . The EPA quality assurance officer (Barry Towns) will coordinate and manage all EPA 

a,. responsibilities for split soil samples . 

2-2 
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Officer 
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PRC Project Manager 
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PRC Field Personnel 
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3.0 QUALITY ASSURANCE AND QUALITY CONTROL OBJECTIVES 

This section addresses QA / QC objectives for completeness, representativeness, comparability, 

precision , and accuracy of data. The overall objective is to develop and implement procedures for 

field sampling activities, chain-of -custody, laboratory analysis, and reporting that will promote 

the high data quality. Sections 3.1, 3.2, and 3.3 discuss QA / QC objectives for completeness, 

representativeness , and comparability . Section 3.4 discusses QA/QC objectives for precision and 

accuracy for all analytical procedures . 

3 .1 COMPLETENESS 

Completeness is measured by the amount of valid analytical data obtained compared to the amount 

of analytical data expected under normal conditions. The amount of analytical data expected 

under normal conditions is defined as the total number of environmental and QA / QC samples 

planned to be received and analyzed during the ERA . For this project, the completeness criterion 

for both field and laboratory is 90 percent. 

3.2 REPRESENTATIVENESS 

Representativeness is the degree to which sample data represent a characteristic of a population or 

an environmental condition. Sampling locations are selected to receive representative soil samples 

that will help to determine whether there is a release to the environment at the White Bluffs 

Pickling Acid Crib area . 

Representativeness is enhanced when all samples from a particular medium are collected using the 

same technique . For this effort, split soil samples will be received according to sampling 

procedures outlined in Section 4.0. 
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Comparability expresses the confidence with which one data set can be compared to another. To 

assure that soil sample results are comparable to future sample results, PRC will document all 

sampling locations, condit ions , field sampling methods, and laboratory analysis methods. 

3.4 PRECISION AN D ACCURACY 

Precision and accurac y are ind icators of data quality . Generally , precision is a measure of the 

var iability of a group of measu rements compared to their mean value . Sampling and analytical 

precision is determined by anal yzing duplicate samples. Accuracy is a measure of the bias in a 

measurement system . Sampling accuracy is assessed by analyzing trip blanks and field (transfer) 

blanks. Analytical accurac y is assessed by analyzing surrogate and matrix spike samples . The 

QA / QC samples to be received fo r determining precis ion and accuracy are described below and in 

Section 8.0. Precision and accuracy objectives for laboratory anal yses of soil samples , which 

include the field duplica te and matrix spike and matrix spike duplicate (MS/ MSD) samples , are 

described below and are summarized in Table 3- 1. Precision and accuracy object ives for 

laboratory analyses of equipment r insate blanks, trip blanks, and f ield (transfer) blanks are also 

described below and are summarized in Table 3-2. 

3 .4 . 1 Types of Quality Assurance and Quality Control Samples 

Five types of QA / QC samples will be received to determine prec ision and accurac y: field 

duplicates , equipment rinsate blanks, trip blanks, field (transfer) blanks, and MS/ MSD samples. 

The QA / QC samples are descr ibed as follows: 

• One dupl icate sample will be received for every sample case . A sample case is 
defined as 20 environmental samples or samples submitted for laboratory analysis 
over a period of 14 days, whichever comes first . Duplicates will be used to 
determine sampling precision. 
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• One equipment rinsate blank will be received for the split samples . This blank will 
be submitted for laboratory analysis to check for cross contamination potentially 
occurring from soil sampling equipment and to check for thoroughness of 
decontamination procedures . 

• One trip blank sample will be included in every cooler shipped to the laboratory 
that contains environmental samples for analysis of VOCs. The trip blanks will be 
analyzed for target compound list VOCs to check for contamination potentially 
occurring during shipping and handling (sampling accuracy). 

• 

• 

One field (transfer) blank will be prepared. The field (transfer) blank will be 
analyzed for target compound list VOCs to check for potential contamination from 
on-site ambient conditions (sampling accuracy) . 

One MS/ MSD sample for every sample case will be received during the split 
sampling. MS/ MSD samples will be analyzed and used to determine analytical 
accuracy and precision . Percent recovery and relative percent difference values 
for these samples will be compared to acceptance criteria established by EPA 
(1988b, 1991). 

Analytical Methods Quality Assurance and Quality Control Objectives 

Precision and accuracy criteria defined by EPA (I 990a,b) will serve as DQOs for VOCs, SVs, and 

total metals analyses. Method detection limits for the ERA will follow those set forth by EPA 

(1990a,b) for VOCs, SVs, and total metals. DQOs and method detection limits for additional 

analyses , listed in Tables 3-1 and Table 3-2, will be specified in the SAS request forms developed 

by the EPA Region 10 Quality Assurance office (Appendix A) . Tables 3-1 and 3- 2 summarize 

the QA / QC objectives for the analyses of the above listed parameters. 

3.4 .3 Field Quality Assurance and Quality Control Objectives 

For health and safety reasons, PRC will monitor radiation emission with a radiation emission 

meter. Field measurement, calibration, and maintenance procedures for all health and safety 

monitoring equipment will accompany the monitoring equipment to be used at the White Bluffs 

Pickling Acid Crib site . 
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TABLE J--1 

DATA QUALITY OWECTIVES FOR SOIL SAMl'LE.."i 

SPLIT SAM PUNG 
WIIITE ULUFFS PICKLING ACID CRIB 

HANFORD SITE 

l'rc cis io n ( llcla11ve Accuracy (% 
Analytical Parameter Limit (µg/L) % Difference ) Spike Recovery ) Complc1 c ncs:. (% ) Analy11ra l Mc1hc,J• 

To1al metals C RDI. 135 75-125b ')() CLP-RAS T o1al Mc1ab 

VO G C ll(.) 1. C C 'J(J CI.P-RAS VO,\ 

SVs C R(.)I. C C ')() CI.P-RA S SVO,\ 

pll NA NA NA ')0 SW-8-16 90-10 

Nitrite / Nitrate 125 mg/ kg 135 75- 125° 'JO l:P.'\ Method 353.2J 

Ammo nia N!\ 135 75-125 90 El'A Mc1hod 350 1/ J5U.2J 

Anions: 135 75-125 ')() EPA Mc1lnxl 300 OJ 

fluoride 2.5 mg/ kg 
sulfate 1.25 mg/ kg 
chlondc 1.25 mg/ kg 
phosphate 1.25 mg/ kg 

Total Pc1roleum 10 mg/ ~g 135 75-125 '>0 418. l TPI I-I ICll) / C.j / 1)' 

Hydrocarbons 

NOTES: 
a 

b 

C 

d 

C 

CLP 
RAS 
voe 
sv 
NA 

Analytical me1hods provided by EPA for voes and SVs (1990a) , for 10 1al me1als (199Gb), for pll and 101al pc1roleum hydrocarbons (19<JOc) , and for ni1ri1c/nitra1e , ammonia , 

and anions (1983). Analytical me1hods provided by WOOE for 1otal pe1rolcum hydrocarbons (1992) . Collec1ion and analysis for IOlal ac1ivi1y and gamma will no1 be perfo rmed 
by PRC per discussions wi1h 1he EPA work assignment manager, Pamela Innis . 

This range prescnls lhc lowcsl acceplablc percenl fo r an y o f 1hc malnx spike / matrix spike duplicate ( MS/ MSD) compo unds 10 1he highesl acccplahle perrcn1 rcrnvcry io r a ny 
o f lhc MS/MSO co mpounds (EPA 1983, l')')()a ,b ,<· and WD<>E 19'J2). 

Precision and accuracy for voes and SVs arc a, defined in 1he CLP s1a1cmen1 of worl. ( EPA 199()a). 

Prcpara1ion of soil samples for ni1ri1e/ni1rate, ammonia, and anions will be accomplished per procedures provided by Wes1inghouse Hanford Company in Appendix B. 

Oualilative hydrocarbon compound idcntilication will be accomplished per method 418.1 TPH-IICID. Any hydrocarbon compounds qualitatively identilied will then be 
quantitated by methods 418.1 TPH-G and 418.1 TPII-D, as appropriate (WDOE 1992). 

contract laboratory program 
routine analytical ierviccs 
volatile organic compound 
&emivolatilc organic compound 
not applicable 

VOA 
SVOA 
CRDL 
CRQL 
IICID 

volatile organic anal)'iis 
iemivolatilc orpnic anal)'iis 
contract required detection limit 
contract required quantitation limit 
hydrocarbon idcntilication 

0 
(1) 
n 
(1) 

3 
0-
(1) ., 

'° '° 

0 
?. 
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TABLE 3--2 

DATA QUALITY OBJECrIVES FOR 
EQUIPMENT RINSATE BIANKS, FIELD (TRANSFER) BIANKS, AND TRIP BLANKS 

-

w 
I 

V\ 

Analytical Paramctn 
Mcthod Dctection 
Limit ( µg/L) or 

Quantitalion Limit 

EQUIPMENT RINSATE JllANK 

Total metals pn mcthodi, 

voes I()" 

SVs W-50' 

Nitritc/Nitrate 1.25 mg/ L 

Ammonia NA 

Anions: 
fluoride 2.5 mg/L 
sulfate 1.25 mg/L 
chloride 1.25 mg/ L 
phosphate 1.25 mg/ L 

Total Petroleum 10 mg/ L 
Hydrocarbons 

SPLIT SAMPLING 
WI IITE ULUFFS PICKLING ACID CRIB 

1 IANFORD SITE 

Preci~ion ( Relati ve 
% Differt:ncc) 

< 211 

< 11 - 14 

±28-511 

:t35 

±35 

±35 

±35 

Accuracy ( 'ii, 
Spike Recuvcry) 

75-125J 

hl - 145J 

(76-1 I 5)' 

9-12~ 
(10-141)' 

75-125 

75-125 

75-125 

75-125 

( ·0111plctc11cs!> (';;.) 

')() 

'Xl 

')() 

90 

90 

90 

90 

Anal ytical ~h:1h11d ·' 

CLP-RAS Total Mt:tab 

CLP -RAS VOA 

C LP-RAS SVOA 

EPA Method 353.2 

EPA Method 350. 1/350.2 

EPA Mt:tlwJ 3000 

418.1 TPII -IICID/ (j /D1 

\0 
\0 
N-
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TABLE 3-2 (continued) 

DATA QUALITY OBJECflVES FOR 
EQUIPMENT RINSATE BLANKS, FIELD (TRANSFER) BLANKS, AND TRIP BLANKS 

Analytical Paramclcr 
MclhoJ Dc1cc1ion 
Limil (µg/L) or 

Quan1i1a1ion Limil 

TRIP BI.ANK AND FIELD ffRANSFER) BIANK 

voes 10' 

SPLIT SAMPLING 
WIIITE BLUFFS PICKLING ACID CRIil 

HANFORD SITE 

Precision ( Rd.ti ivc 
% Difference) 

< ll-14 

Accuracy( % 
Spike Recovery) 

6 1-145J 

(76-115)' 

Compklc ncss (%) 

90 

Analy1ical Mc1hoJ' 

CLP-RAS VOA 

Y' NOTES: 
°' 

a Analytical methods provided by EPA for VOCs and SVs (19'Xla) , for 11J1al metals (19'JOI.J) , and for n11ri1e/n11ra1e , ammonia , and anions ( 1983). Collection and anal~is f,1r l<llal 
activity and gamma will nol be performed by PRC per discussions with the EPA work assignment manager, Pamela Inn is . 

b The con1rac1 required dc1ec11on limits arc provided by l ' l'A f,i r analy~,s of 101al metals (1990b) . 

c This va lue is the con1rac1 req uired quan1i1a1ion linul (l ' l'A 19'.)()a) . 

d 

e 

CLP 
RAS 
voe 
sv 
VOA 
SVOA 
HCID 

This range presents lhe lowe,1 acccplablc percent for any of the matrix sp1 kc / 111 a1rix spike duplicate (MS/ MSD) rumpounds 10 lhe highes t acceptable percent recovery fo r any 
of the MS/MSD compounds (EPA 1990a,b). 

This range presents lhe lowcsl acccplal>k pcrccn1 renivery for any surrnga1c spike compounds 10 the highnl pcr.-enl rernvcry for a ny surrogate spike compo und, (l:l'A 
1990a ,h) 

Quali1a1ive hydrocarbon compound idcn1ifica 11on will he accomplished per 111e1huJ 418. I Tl'II -IICID . Any hyd r< ><:Mhon rnmpounds qual11a11vcly 1dcn11ficJ will Ihm be 
quan1i1a1cd by methods 418.1 TPII -G and 418.1 Tl'I I-D , as appropria1e (WOOL 1992). 

con1r.ic1 labo ratory program 
routine analytical services 
volatile organic compound 
i;cmivolatile organic compound 
volatile organic analysis 
scmivolatilc organic analysis 
hydrocarbon identification 

0 
(1) 
() 
(1) 

3 
CT 
(1) ., 

'° '° N 
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PRC will receive split soil samples at the White Bluffs Pickling Acid Crib site as part of the ERA. 

PRC will also receive and submit appropriate QA / QC samples to the EPA Manchester laboratory 

or the CLP laboratory for chemical analysis. The QA / QC samples are discussed in sections 3.0 

and 8.0 of this plan. The sampling program is summarized in Table 4-1 . 

4.1 SPLIT SOIL SAMPLING 

Approximately 20 percent of the 35 total samples collected for the ERA by WHC will be split 

sampled for sample comparison. Approximately 7 split soil samples will be received by PRC from 

the White Bluffs Pickling Acid Crib site during the ERA. PRC will also collect and analyze 

QA / QC samples including a field duplicate, an equipment rinsate blank, a trip blank. a field 
I 

(transfer) blank , and MS/ MSD samples (Table 4- 2 and 4-3) . QA / QC samples are discussed in 

detail in Section 8.0. 

To receive split soil samples, PRC will provide the appropriate sample containers, shipping 

coolers, and miscellaneous field supplies, as listed in Table 4-2 and Table 4-3. PRC will receive a 

split sample for each analyte group listed on Table 3-1 immediately after the Hanford Site 

:'t') contractor collects a soil sample for an analyte group . For each analyte group listed on Table 3-1, 

0' Hanford Site and PRC containers will be filled alternately, one container at a time, until all 

containers are filled . 

Blank VOC samples , as listed in Table 4-3 , will be preserved before the volatile organic analysis 

(VOA) vials are filled . Blank and soil VOA vials will be filled leaving no headspace . The blank 

total metals samples will be preserved with nitric acid after collection. The blank nitrite/nitrate 

and ammonia samples will be preserved with sulfuric acid before the sample bottles are filled. All 

blank samples and soil samples will be placed in coolers with ice immediately after collection. 

Table 4-2 and Table 4-3 specify the holding times , preservatives, and containers required for the 

sampling event. 
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The split soil samples and QA / QC samples received will be analyzed by the EPA Region 10 

Manchester laboratory or a CLP laboratory, depending on availability. The samples will be 

analyzed by methods specified by EPA ( 1983, I 990a, 1990b, 1990c) and WDOE (1992) . 

Preparation of soil samples for nitrite/ nitrate, ammonia, and anions will be accomplished per 

procedures provided by WHC in Appendix B. Table 3-1 and Table 3- 2 summarize the specific 

analytical methods . 

4.2 DECO NT AMIN A TION PROCEDURES 

Sampling equipment will be decon taminated by the Hanford Site contractor according to the 

sampling and analysis plan (Frain and Mitchell 1992) . Contaminated disposable items such as 

latex gloves and used (empty) co llection containers will be placed in plastic garbage bags and 

disposed of by the Hanford Site contractor. 

4-2 



Sa mple 
Sample ' Ma1 rix 

Seven samples Soi l 

10 be (split 
determ ined grab 

sample) 

MS/ 1'1SD1 So il 
(sp lil 
grah 

.:. sa mpk) I 
w 

Duplicalc So il 

(spli t 
grab 

sample) 

Eq uipmcnl Wa1cr 
Rinsa1e (hla nk ) 
Blank 

Trip Water 
Blank (blank) 

Field Water 
(fransfcr) (blank) 
Blank 

9 . .., 2 3 4 8 
TAULE 4-1 

SUMMARY OF SAMPLING PROGRAM 

SPLIT SAMPLING 
WIIITE BLUFFS PICKLINfi ACID CRIB 

I IANFORO SITE 

Anal}11ral l:nv1runmcn1al l:nV1ronmcn1 al 
Paramclcr Sample Field Dupli ra1c" 

T o 1al Mclals 7 
VO(',,; 7 
SVs 7 

pll 7 
N11 ri1c /N 11 ralc 7 
Ammonia 7 
Anio ns 7 
T o ia l Pc1rukum I lydro >eJrhn ns 7 

T o1al Mc1ab 
voe...,, 
SV, 

pll 
N1 1n1 c / Ni1 ralc 
Ammonia 

An ions 
T o1al Pc1rolcum I lyJrncarbo ns 

T o1al Mc1als 

VOG 
SVs 

pll 
Nil ri le /Nil rat e 
Ammonia 
Anions 
To ial Pe1roleum ll yJ mcali>o ns 

T u1al Mc1ab 
voe.,. 
SVs 
Ni1ri1c/Ni1ra1c 

Ammonia 
Anions 
Total Petroleum llyJrocart>ons 

voes 

voes 

I ~1u1pmcn1 ll1n,a1c 
Blanke 

Tnp Ficlll (Trnn , fcr ) 
lllankd lllank' 

0 ;;o 
Pl Cl> ... < !'! vi . 

5· 
?. 

0 
Cl> 
() 
Cl> 

3 
rr 
Cl> .., 
~ 

\D 
2 \D 
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Sample' 

TOTAL 
SAMPI.E.S 

NOTL:S 

Sample 
Matrix 

So il 

Waler: 

Analytical 
Parameter 

To1al Mela!> 
voe~ 
SVs 

pll 
Nitrite/N11ra1e 
Ammonia 
Anions 

. , 
\.• 

) 
j l. 

TABLE 4-1 (continUL:d) 

SUMMARY OF SAMPLING PROGRAM 

SPLIT SAMPLING 
WI IITE BLUFFS PICKLING ACID CRIU 

IIANf'ORD SITE 

l:nv1rnn111cn1al 

SJmple 

EnV1ronmcn1al 

Field Dupl1ca1c" 

T o1al Pe1rnleum I lydroca rhons 

8 

8 
8 

8 
8 
8 
8 

8 

To1al Mc1als 
voes 
SVs 

Nitrile/N11ra1e 
Ammonia 
Anions 
Tolal Pc1rnlcum I lyJnx:artions 

a Dcs1gna1ed QA/QC sample, and sample, 10 be rn llc clcd in ilKJlio m r hosen JI 1he J1,crc1ion o f PllC: pcr.. <>nncl 

b One field duplica1c will be rnl leneJ al J ,ample loca 1u 1n chuscn al 1hc J1>rrcl1<lfl of PRC per..o nnd . 

An equipment rinsatc blank nf cartion-frec waler will he co llec1ed for each uf 1hc 1i,1cJ analy11cal parJme 1c r.. . 

9 

I j l'11pmcn1 R1n,a1e 

lllJnk ' 
Trip 
Blank0 

Field (TrJn, fcr) 

Blan~' 

d Two 1rip blan~ will be prepared and will consis1 of two 40-ml. VOA vials each filled wilh cartion-frec waler hy lhe EPA Manchcs1er labo ratory or PRC l:nviron mcn1al 

Management, Inc. (PRC) personnel . Trip blanks will be shipped with other samples for VOC analyses . One trip blank will be shipped with each cooler containing VOC 
samples. 

e 

voe 
sv 
MS/MSD 

The field (transfer) blank will consist of two 40-mL VOA vials filled with carbon-free water in the field by PRC personnel. 

MS/MSD samples arc required for all analyses. 

volatile organic compound 
semivolatile organic compound 
matrix spike/matrix spik_e duplicalc 

0 
(I) 
() 
(I) 

3 
rr 
(I) .., 
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SAMl'I.E 1101.DIN<, TIME, l'RE .. ",ERVATION, AND CONT/\INl'.I{ 10 '.()lllHLMENTS 

Anal ) 11,·a l 
Paran1c 1cr.. 

CLl' - IL\S 

T owl i\lc1als 

CLl'IZ\S 
VO,\ 

Cl.l' -IC\S 
SVO.\ 

SW -8 II, 'N-lO 

pll 

El',\ lS.U 

Ni1n1 c/N i1rJl c 

EPA l5ll l /35tl 2 
Amm ,lnia 

EPA 10ll .O 

Anion,: 
nuorn.lc 
sulfa1c 
chloride 

pho,phalc 

418.1 T l' II -IIUD/G/ D 
To1al l'c1ro leum 
llyd hk' Jrt)O!l> 

11 ,, IJing 
Malrix Time 

Soil (, mun1hs 
( 28 day, f, ,, 

Soil 7 dap, 

Su ri 1-1 /-IO J., y, · 

Sor l 71 hour,, 

Sllil 72 llllur.. 

Soil 28 Jay, 

Soil 28 Jay, 

Soil 14 / -10 day,' 

a 1:1'.· \ (1983, 1990a,b,c) and WDOE (1992) 

I lg) 

SPLIT SOIL SAMPI.IN(i 
WI IITE BLUff'S PICKLING ACID CRIB 

I IANFORD SITE 

Con I a inc r pc r 
Sample or 

Prcscrv..111ond MS/ MSD• " 

Cllo l 10 -l'C One x 8 "' gbss J,11· 

(',"-> I Ill -I " (' ( >nc ' 12IJ ml. gl., " J;" 

<",x,I Ill -l "C ()nc.: .\ 8 (1 1 gl.,.:-..:-. J,1 1 

C11lll Ill -I " (' One , ti " ' gl,is, )·' r 

(',xii Ill-!"{' ( )nc , ti ,,1 i;I ;"' J·' 1 

Cnol lo -l'C One x 8 Ol glass J·" 

Cool lo -l'C Two x 8 Ol glass JM 

C.>0110-l"C One x 8 OL glass J,lf 

I , ,1.11 Sam pk, 

') 

' ) 

'I 

') 

') 

') 

9 

') 

T ot.J I ( \ 1111 ;11n cr~ 

Rcqu,rcJ ( lrll·ludrn b 
MS/ MSI>)" 

') 

') 

'I 

') 

') 

') 

18 

9 

b Ma1rix spikc / ma1rix spike duplica1e (MS/MSD) sample, arc req uired fo r con1rac1 lahoralory program rou111lc analy1ical ,erv1Cc, itnd spcnal analytical servrrcs anal )'scs . 

set of MS/MSD samples will be collccled for each split ,oil ,ample paramcler. 

C 

CLP 
RAS 
VOA 
SVOA 
HCID 

Holding times unlil exlraction/analysis . 

Con1rac1 Laborntory Program 
routine analytical services 
volalile organic analysis 
semivolatile organic analysis 
hydrocarbon identification 

0 :;:o 
"' (1) 

~ < 
V) 

0 
?. 

0 
(1) 
() 
(1) 

3 
<lnc 0-

(1) .., 
.i:.. 
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TAllLE 4-3 

SAMPLE IIOLDING TIME, PRESERVATION, ANO CONTAINER REQUIREMENTS 
FOR EQUIPMENT RINSATE BLANK, FIELD (fRANSFER) BLANK, AND TRIP BLANK 

Analytical llold1ng 

Parameters Matnx Time 

EQlJIPMENI' RINSl\'11! lllANK 

CLP-RAS Waler 6 mo nths 
Total Metals (28 days for I Ii;) 

CLP-RAS Waler 7 days 
VOA 

CLP-RAS Water 7/ 40 day,~ 
SVOA 

EPA 353.2 Water 72 hour., 
Nitrite /Nitrate 

EPA 350 1/350 2 Water 72 hours 
ammo nia 

EPA 300.0 Water 28 days 
Anions: 

fluoride 
sulfate 
chloride 
phosphate 

418. l TPII-IICID/G/D Water 7/40b 
Total Petroleum 

Hydrocarbons 

FIEID (l'RANSPl!R) BIANK 

CLP-RAS Water 7 days 
VOA 

SPLIT SAMPLING 
WIIITE BLUFFS PICKLING ACID CRIB 

1 IANFORO SITE 

Container per 
l'reserva11on' Blank 

IIN03 to pll < 2 One x 1-1. polyelh)knc 

Cool 10 4"C 

l'u ur drnp, Two x 40-ml 
,onccntratcd glass amllcr vial>, 
I ICI. U)()I to 4 • C Te no n-lined septum raps 

Cool to 4"C One x 80-oL amhc r i;la~, 

ll 1SO• to pll < 2 One x 1-1. po lyethylene 
c:00110 .i·c 

I 11SO, to pll < 2 O ne x 1-1. polyethylene 
Cool to 4"C 

Cool to 4"C One x 1-1. polyc1hylcne 

IICI to pll < 2 One x 80--0l glass dmllc r 
Cool to 4"C 

Four drops Two x 40-ml 
concentrated glass amber vials, 
110. Cool to 4"C Teflon-lined septum caps 

·1 u1al lllanb 
To1al ( ·un ta1ncr., 
Required 

2 

0 ;;o 
~ (I) 

<ii < 
;:;; · 
0 
?. 

0 
(I) 
() 
(I) 

3 
rr 
(I) ., 
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TABLE 4-3 (conl.inucd) 

SAMPLE HOLDING TIME, PRESERVATION, AND LUNTAINER REQUIREMENTS 
FOR EQUJPMENT RINSATE BLANK, FIELD (TRANSFER) BLANK, AND TRIP BIANK 

Analytical llo lding 
Parameter.; Ma.trix Time 

TRIP BIANK 

CLP-RAS Water 7 days 
VOA 

a EPA (1983, 19'Xla ,b,c) and WDOE (1992) 

b Holding times until extractio n/ analysis . 

CLP Contract l.aho ratory Program 
RAS routine analytical services 
HN03 nitric acid 

Hz504 sulfuric acid 
110 hydrochloric acid 
VOA volatile organic analysis 
SVOA semivolatilc organic analysis 
HCID hydrocarbon identification 

SPLIT SAMPLING 
WHITE BLUFFS PICKLING ACID CRIB 

HANFORD FACILITY 

Co niaine r per 
PrcscrvttlHH1• Blank 

Fo ur drops T wo x 40-ml. 
concentrated glass amber viab , 
11(:1 . Cool 10 4 • C Tenon-lined scp1u111 ,·aps 

To tal Blanks 

2 

Total Cont aine rs 
Required 

4 

0 
(1) 
n 
(1) 

3 
cr 
(1) 
~ 

'-0 
'-0 
N-



Revision: 
Date: 

5.0 SAMPLE DOCUMENTATION AND CUSTODY 

1 
December 14 , 1992 

The possession and handling of each sample will be properly documented to promote timely, 

correct, and complete analysis for all parameters requested. Each sample must be traceable from 

the point of collection (receipt of sample ) through analysis and final disposition to promote sample 

integr ity and to preclude any possible challenge of the analytical data during litigation or 

enforcement actions. 

r'> The CLP and EPA documentation system is used to identify, track, and monitor each sample. 

t.f! This system is discussed briefl y in the following sections. EPA (I 988b) provides further 

r- information concerning these procedures . Additional field records and control measures will be 

maintained according to EPA guidance ( 1988b). Whenever questions arise , the EPA regional 

sample control center (RSCC) will be consulted for direction and clarification. 

5 . 1 FIELD DOCUMENTATION AND CONTROL MEASURES 

The field records and CLP and EPA documentation control measures to be used when receiving, 

identifying , handling , and shipping samples include the following: 

• Sample tags, as shown in Figure 5-1 

• Custody seals, as shown in Figure 5-1 

• EPA Region 10 Manchester laboratory analysis request forms for organic 
constituents and metals, as shown in Figures 5- 2 and 5-3, respectively 

• EPA Region IO Manchester laboratory chain-of-custody record , as shown in 
Figure 5-4 

• CLP routine anal ytical services (RAS) laboratory analysis request forms with 
chain-of -custody record for organic and inorganic constituents, as shown in 
Figures 5-5 and 5-6, respectively 

• CLP SAS laboratory analysis request forms with chain-of - custody record for SAS 
analysis , as shown in Figure 5- 7 
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All necessary CLP and EPA documentation forms, labels , seals, and other paperwork will be 

obtained from the EPA RSCC. The PRC project manager is responsible for obtaining these items 

and distributing them to field personnel. All paperwork will be completed using indelible ink. 

5.1.1 Sample Labeling 

PRC will use the official EPA and CLP sample numbers issued by the EPA RSCC for this split 

sampling event. In a bound logbook, the official EPA and CLP sample numbers will be recorded 

and cross-referenced to the corresponding PRC split sample location designations (see Section 

5.1 .2) . The PRC split sample location designation system consists of the following: 

• A one-character site description (PC for Pickling Acid Crib data) 

• A one-character area designator (for example, 8 for area 8) 

• 
• 

A tw-0-character sample designator (SI for a soil sample at location I) 

A two-character depth of sample designator (06 for a sample collected 6 feet below 
ground surface) 

Thus, the split soil sample from sample location I in area 8, taken at a depth of 6 feet below 

ground surface , is designated PC- 8 - S 1-06 . 

A sample tag and a label are attached to each sample container to provide proper sample 

identification. Figure 5-1 shows a typical sample tag. The information recorded on tags and 

labels includes the following: 

• Project code--the number assigned by EPA to the sampling project 

• Laboratory sample number--assigned by EPA RSCC 

• CLP case number(s)--the unique number(s) for CLP analyses assigned by EPA 
RSCC to identify the sampling event (entered under "Remarks" heading) 

• Station location- -the split sampling location designation as specified in the QAPjP 
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• Station number--a two-digit number assigned by the field team leader 

• Date--a six-digit number indicating the month , day, and year of receipt 

• Time--a four-digit number indicating the military time of receipt 

• Sample type--grab or composite sample 

• Sampling personnel--signatures of sample receivers 

• Remarks--case and CLP sample numbers, as well as any pertinent comments 

• Label or tag number--a unique serial number preassigned and stamped on the label 
or tag 

The tag and label also have appropriate spaces for indicating sample preservatives and analytical 

parameters . The completed sample tag and label are securely attached to the sample container. 

PRC will consult EPA RSCC personnel for assistance regarding the analytical services to be used. 

Appropriate analysis requests and records will be used according to guidelines specified by EPA 

(1988b) . 

5.1.2 Field Logbook 

Daily field activities will be documented through journal entries in a bound field logbook 

dedicated to the site. The logbook is water-resistant, and all entries will be made in indelible ink. 

The logbook will contain all pertinent information about sampling activities, site conditions, field 

methods used, general observations, and any other pertinent technical information. Examples of 

typical logbook entries include the following: 

• Daily temperature and other climatic conditions 

• Field measurements, activities, and observations 

• Referenced sampling location description (in relation to a stationary landmark) 

• Media sampled 
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• Receiving methods and equipment, including decontamination measures 

• Date and time of receipt 

• Types of sample containers used 

• Sample identificat ion and cross - referencing 

• Sample types and preservatives used 

• Analytical parameters 

• Sample receivers , distributors , and transporters 

• Site sketches 

• Instrument calibration procedures and frequency 

The PRC field team leader or a designee is responsible for the daily maintenance of all field 

records. Each page of the logbook is numbered, dated , and signed by the person making the 

entry. Corrections to the logbook are made by drawing a single strike mark through the entry to 

be corrected , then recording and initialing the correct entry . The date of the correction is noted 

for corrections made at a later date . 

Color photographs will be taken during the O&M inspection to document sampling locations, 

sampling activities, and site features, as necessary. The photographs are numbered to correspond 

to logbook entries. The name of the photographer, date, time, site location , and a brief 

description are entered sequentially as photographs are taken. Adequate logbook notations and 

receipts are retained to account for custody during film processing. 

5.1.3 Chain-of -Custody Record . 

The chain-of-custody record, shown in Figure 5-4 for samples delivered to the EPA Manchester 

laboratory, and in Figures 5-5 , 5-6, and 5- 7 for samples delivered to the CLP laboratory, 

establishes the documentation necessary to trace sample possession from time of receipt through 
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sample analysis and disposition . A sample is in a person's custody if any of the following criteria 

are met: 

• The sample is in a person' s physical possession 

• The sample is in a person's view after being in his or her physical possession 

• The sample was in a person's physical possession and was then locked up or sealed 
to prevent tampering 

• The sample is kept in a secured area 

The sample receiver completes a chain-of-custody record to accompany each sample delivery 

container (cooler) and is responsible for shipping samples from the field to the laboratory. The 

sample receiver records the project number, the CLP case number , and the sample receiver's 

signature in the chain-of-custody record heading. A site's common name is not included on this 

form or other sample documentation, because CLP laboratories may perform analyses for 

responsible parties associated with the site . For each station number, the sample receiver indicates 

date , time, sample status (composite or grab sample), station location, number of containers, 

analytical parameters, EPA sample numbers, and CLP sample numbers. When shipping samples, 

the sample receiver signs the bottom of the form and enters the date and time (24-hour) that the 

samples were relinquished. The sample receiver enters the carrier name and air bill number on 

the form. The original signature copy of the chain-of -custody record is enclosed in a plastic bag 

(along with any other necessary CLP or EPA samp le documentation) and is secured to the inside 

of the cooler lid. A copy of the chain-of-custody record is retained for PRC files. 

Each coo ler is secured for shipment by placing custody seals across all four sides of the cooler lid. 

Commercial carriers are not required to sign the chain-of-custody form, provided that the form is 

sealed inside the shipping cooler and the custody seals remain intact. 
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The EPA Region 10 Manchester laboratory or the CLP laboratory performing the chemical 

analyses is responsible for follow ing all CLP-required chain-of- custody procedures specified by 

EPA (l 990a,b) . 
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FIG URE 5- 1 

TYPICAL SAMPLE TAG AND CUSTODY SEAL 
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FIGURE 5-2 

EPA REGION 10 MANCHESTER LABORATORY ANALYSIS 
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EPA REGION IO MANCHESTER LABORATORY 

CHAIN-OF-CUSTODY RECORD 
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December 14, 1992 
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FIGURE 5-6 
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6.0 CALIBRATION PROCEDURES AND FREQUENCY 

Laboratory equipment must be calibrated regularly to assure the accuracy of analyses. EPA CLP 

laboratories and the EPA Region IO Manchester laboratory will be responsible for calibration of 

all laboratory equipment. Required analytes, method detection limits , precision, accuracy, and 

completeness are shown on Tables 3-1 and 3- 2. EPA laboratory calibration requirements will be 

accomplished in accordance with EPA guidance (1990a,b) for VOCs, SVs, and total metals 

analyses . Calibration requirements for additional analyses will be accomplished in accordance 

with EPA (1983, 1990c) and the SAS request forms developed by EPA Region 10 Quality 

Assurance office (Appendix A) . 
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7 .0 ANALYTICAL PROCEDURES 

I 
December 14, 1992 

EPA CLP laboratories and the EPA Region 10 Manchester laboratory will provide analytical 

support. Methods for analysis for VOCs, SVs, and total metals analyses are specified by EPA 

(I 990a,b). Methods for additional analyses will be accomplished in accordance with EPA 

guidance (1983, 1990c), WDOE (1992), and the SAS request forms developed by EPA Region 10 

Quality Assurance office (Appendix A) . Soil sample preparation procedures for nitrite/nitrate, 

ammonia, and anions anal yses (EPA 1983) have been provided by the Hanford Site contractor and 

included in Appendix B. 
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8.0 INTERNAL QUALITY CONTROL CHECKS 
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An internal quality control system establishes a set of routine procedures designed to produce data 

that meet the QA/QC objectives (Section 3.0) . Inherent in this control function is a parallel 

function of measurement and definition of the quality of the data. A well-designed internal 

quality control program must be capable of measuring and controlling the quality of the data in 

terms of precision and accuracy. The internal quality control measures described in the following 

sections are used to assure a high degree of data precision and accuracy. 

8 . 1 FIELD QUALITY CONTROL CHECKS 

As a quality control check on field sampling, PRC will receive field duplicate samples, an 

equipment rinsate blank, a trip blank, and a field (transfer) blank to be sent to the laboratory at 

the frequencies specified in Section 3.4 . 

8.1.1 Field Duplicate Sample 

A field duplicate sample is defined as one additional sample collected or received independently at 

a sampling location during a sampling event. Field duplicate sample containers are filled 

~ alternately between environmental samples (Section 4. 1 ). The field duplicate sample will be 

analyzed for all parameters as listed in Table 3-1. 

The field duplicate sample is identified so that the laboratory cannot distinguish it from other 

samples. For each sample matrix, one complete sample set is identified with a coded (false) 

identifier in the same format used for other identifiers for this sample matrix . Both the coded 

and true identifiers are recorded in the field logbook. On chain-of-custody forms, the coded 

identifier is used. The coded field duplicate sample is used to assess the representativeness of the 

sampling procedure, as well as laboratory analytical precision. 
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The equipment rinsate blank is a sample received in the field by pouring carbon-free water over 

decontaminated soil sampling equipment and into the appropriate containers for parameters as 

listed in Table 3-2. The equipment rinsate blanks will be shipped to the laboratory for analysis 

along with the other environmen tal samples . The equipment rinsate blank will be used to 

determine whether the sampling equipment was sufficiently decontaminated to prevent cross

contamination between samples . The equipment rinsate blank will be analyzed for all parameters 

as listed in Table 3-2. 

8.1.3 Trip Blank 

A trip blank consists of sample containers (two VOA vials) filled with carbon-free water and a 

preservative (hydrochloric acid) by the EPA Region 10 Manchester laboratory or PRC personnel. 

The trip blank is carried into the field and handled like a sample but is not opened and is returned 

to the laboratory for anal ysis along with the other environmental samples. The trip blank is 

analyzed only for VOCs and is used to determine whether contaminants were introduced during 

sample handling and shipment. One trip blank is included with each shipment of VOC samples 

sent to the laboratory. 

8.1.4 Field (Transfer) Blank 

A field (transfer) blank consists of sample containers (two VOA vials) filled with carbon-free 

water and a preservative (hydrochloric acid) in the field by PRC personnel at an environmental 

sample location . The field (transfer) blank is returned to the laboratory for analysis along with 

the other environmental samples . The field (transfer) blank is analyzed only for VOCs and is used 

to determine whether the contaminants were introduced from ambient conditions during receipt 

of sample. 
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Quality control data are necessary to determine precision and accuracy of analyses and to 

demonstrate that interferences and contamination of glassware and reagents are absent. 

Laboratory analytical m_ethods include the use of laboratory blanks, preparation blanks, MS/MSD 

samples, surrogate spikes , 'and other measures as specified by EPA (1990a,b). Quality control 

acceptance criteria for precision and accuracy will be provided by individual SAS request forms 

and EPA ( 1988b, 1991) gu idance, as applicable . 
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9 .0 DATA REDUCTION, VALIDATION, AND REPORTING 

The data reduction. validation, and reporting process includes all steps between the original 

instrument or visual reading through the final oversight report . Data reduction includes 

laboratory calculations for unit conversions, dilutions, and similar factors . To validate the data, 

someone other than the laboratory analyst reviews the data reduction procedures to determine the 

acceptability of the data and any necessary qualifiers . Reporting includes the interpretation of the 

data and the transcription of these validated data into a final report. Data reduction and data 

validation differ among analytical methods, but the reporting process is common to all data. 

9.1 DATA REDUCTION 

The EPA Region IO Manchester laboratory or the CLP laboratory performing chemical analyses 

are required to follow data reduction procedures as established by EPA ( 1983 , 1990a, 1990b, 

,.... 1990c). 

Field parameters such as volatile organic vapors are measured by direct instrument readings. 

Results are recorded directly into field logbooks; thus, no data reduction is required . 

9.2 DATA VALIDATION 

This section outlines data validation procedures for both field and laboratory measurements. 

9.2.1 Field Measurements 

All field data will be generated by qualified field personnel and will be immediately entered into 

a field logbook. These data will be reviewed daily by the field team leader for completeness, 

consistency, and proper procedures (such as calibration). 
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9.2 .2 Laboratory Measu rements 

Validation of all data from EPA CLP laboratories received during the White Bluffs Pickling Acid 

Crib ERA will be performed by PRC in accordance with EPA guidance (1988b, 1991) and SAS 

request forms, as applicable. All data attained from analyses by the EPA Region IO Manchester 

laboratory will be validated by tha t laboratory. PRC will determine the data usability based on 

the data validation package provided by the EPA Region 10 Manchester laboratory . 

9 .3 DATA REPORTI N G 

r--,. If samples are analyzed by a CLP laboratory, all RAS and SAS data will be reported in standard 

•✓.:: CLP format and will be validated by PRC personnel. If samples are analyzed by the EPA Region 

10 Manchester laboratory, all data will be reported in standard EPA Region 10 format (without 

, r 

.. , 

raw data) and will be validated at the laboratory . All data generated in the field are collected in a 

project file at the PRC Seattle offic e. All laboratory reports and other data are also placed in this 

file , which is organized to allow ready identification and retrie val of an y desired information. 

Each PRC report is re viewed before release by a technical editor , a technical reviewer , and a 

quality control coordinator . 
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All field work conducted for the ERA is subject to performance and system audits. A 

performance audit checks the operation of a specific study component, such as a sampling method 

or an analytical procedure . A system audit is broader and includes a thorough evaluation of both 

laboratory and field QA / QC methods, such as data validation procedures, corrective action 

procedures, and sample custody procedures. Audits may be internal (conducted by PRC personnel 

within the organization being audited) or external (conducted by EPA or another outside agency). 

Audits are randoml y scheduled by QA / QC personnel and generally are not announced beforehand. 

If QA / QC personnel find an apparent systematic problem with a particular component of the 

sampling and analysis program, they normally audit related activities to identify and correct the 

,-. problem. Audit results are incorporated into the project reporting system, typically in the 

monthly report . 

I 0.1 FIELD AUDIT 

Internal performance and system audits of all PRC field activities are coordinated by the PRC 

TES 12 quality assurance manager, Dave Liu , in accordance with TES 12 quality assurance 

program plan (PRC 1988) requirements. If a field audit is scheduled, a site-specific audit 

checklist is prepared (Figure I 0-1 ). The checklist is based on information contained in the QAPjP 

and the health and safety plan . Using the checklist, auditors evaluate the compliance of field 

personnel with procedures specified in these plans, including the following: 

• Initial and continuing equipment calibration 

• Field measurements 

• Sample collection (receipt of sample) 

• Sample labeling, handling, and custody 

• Data collection and recordkeeping 
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• Health and safety monitoring 

• Logbook completeness 

• Photographic documentation 

• Availability of documents used to evaluate Hanford's compliance 

External field audits for this project are the responsibility of EPA Region 10. 

r 
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11.0 PREVENTIVE MAINTENANCE 
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Preventive maintenance includes inspecting, repairing, and adjusting equipment and instruments 

before any deficiencies can have a significant effect on performance. These techniques are a 

necessary part of the procedures for carrying out a particular operation with a particular type of 

equipment. 

11.1 LABORATORY EQUIPMENT 

The EPA Region 10 Manchester laboratory or the CLP laboratory analyzing the soil samples will 

follow necessary preventive maintenance actions described in its internal standard operating 

procedures. These actions include (I) initial and continuing tuning and calibration of instruments, 

(2 ) use of internal standards, and (3 ) related activities such as corrective action . 

11.2 FIELD EQUIPMENT 

Maintenance procedures for field monitoring equipment will be provided with the field 

monitoring equipment. 
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12.0 PROCEDURES FOR ASSESSING DATA PRECISION, 
ACCURACY, AND COMPLETENESS 

The QA / QC objectives described in Section 3.0 must be met to satisfactorily complete the ERA. 

This section describes the process of assessing whether those objectives are met. The assessment is 

part of the data reduction and validation process discussed in Section 9.0. 

I 2.1 LABORATORY RESULTS 

The precision of laboratory results is determined primarily by calculating the relative percent 

difference (RPO) for duplicate samples, which include field duplicates, laboratory duplicates, and 

MS/ MSD samples . The laboratory determines the accuracy of the results by calculating percent 

recovery values for MS/ MSD samples. In addition, the laboratory uses laboratory blanks , 

calibration standards, and internal standards to establish the analytical accuracy , as specified by 

,,.. EPA (1983, 1990a,b,c). Completeness of all laboratory results is determined by comparing the 

(' .. 
number of validated , usable results to the number of samples planned. 

12.2 CALCULATIONS 

The primary statistic used for estimating precision for duplicate measurements is the RPO. RPO 

is calculated as follows: 

RPO = X 100 (12-1) 

where X 1 and X 2 are the results of duplicate measurements and IX 1 - X 2 I is the absolute value of 

the difference in the two measurements. 
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If there are three or more replicates , the relative standard deviation (RSD) is calculated as a 

measure of precision: 

RSD (SD/:X) x 100 (12-2) 

where X is the average of the data points (X 1, X 2, . •. Xn) and SD is the standard deviation of the 

individual measurements . 

Accuracy can be estimated by calculating the percent difference (%D) between an instrument 
00 

r 

"" 

response and a known standard: 

%D (S-X)/ S x 100 (12-3) 

where S is the concentration of a known standard and X is the measured instrument response. 

This determination of accuracy can be used for both laboratory and field measurements. 

Alternatively, accuracy can be measured as the percent recovery (%R) from the analytical results 

of surrogate or analyte compounds spiked into a sample: 

%R = (M-N)/S x 100 (12-4) 

where M is the measured analyte concentration in the spiked sample, N is the concentration of the 

analyte in the original sample, and S is the analyte concentration spiked into the original sample. 

This measurement of accuracy is most appropriate for laboratory results . 

Percent completeness (%C) is a measure of ( 1) the number of samples received compared to the 

number of samples required for characterization or (2) the amount of valid data obtained 

compared to the amount of data expected under normal conditions. In most cases , the number of 

samples required for characterization and the amount of data expected under normal conditions 

are the same as the number of samples planned, n. Thus, percent completeness can be defined as 

follows: 
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%C V / n x 100 (12-5) 

where V is the number of valid results and n is the total number of samples planned. 

Percent completeness also can be measured as the percent of samples planned that were actually 

received: 

%C C/ n x 100 (12-6) 

where C is the number of samples received and n is the total number of samples planned. 
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Corrective action must be initiated whenever a system is not functioning properly. The need for 

corrective action may be identified during performance or system audits or by the analysts 

themselves. Corrective action may take place in the laboratory or in the field. 

13 .1 LABORATORY CORRECTIVE ACTION 

Quality control problems within EPA CLP laboratories and the EPA Region 10 Manchester 

laboratory will be handled by the laboratory, the CLP sample management office, and EPA 

Region I 0. Frequently, analytical problems may result from matrix effects, making results 

questionable (estimates, qualified J) or unusable (rejected, qualified R) . The EPA Region 10 

work assignment manager, PRC project manager, and PRC quality assurance coordinator will 

,c jointly determine the acceptability of data and the appropriate corrective action . Corrective 

action may include the following tasks: 

13.2 

• Reanalyzing samples if holding time criteria permit 

• 
• 
• 

Resampling and analyzing the samples 

Evaluating and amending sampling and analytical procedures 

Accepting data and acknowledging a level of uncertainty 

FIELD CORRECTIVE ACTION 

During field investigations, any problem that affects samples or monitoring data is documented 

and recorded in the field logbook by the person identifying the problem. A serious problem that 

affects overall project objectives is brought to the attention of the PRC project manager who will 

notify the EPA work assignment manager. If necessary, a corrective action request form (Figure 

13-1) will be completed, and the PRC regional quality assurance coordinator will be notified. The 
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project manager or a designee is responsible for identifying the causes of the problem and for 
\ 

developing solutions . 
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FIGURE 13-1 

CORRECTIVE ACTION REQUEST FORM 

ProJec t / Co ntrac t No 

Wor& Au1qnmenc Num ber: 

Firm : 

To ( Wo rk Au1gn m•nt M an age r, : 

f rom ( Rev1•wor ): 

De1cnpuo n o ( P ro blem : 

Corrective Acti on Requested : 

The above corrective acuon mu• c b. completed by: 
(Date ) 

Correcuve Action T ak en : 
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FIGURE 13-1 (Continued) 

CORRECTIVE ACTION REQUEST FORM 

1 
December 14, 1992 
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Rev1eW'er : 

Corrective Action 11 /ia not 1at11fac.tory Remark• 

( Initial / D •te I 

QA/QC Coordinaton: 

Corrective Action 11 /1 1 no t 1at1.Cactory Rema.riu 

( Initial / Date ) 

Diatnbutlon: I) Origrnal to proJ•ct fll• 2) Copy to QA/QC Iii• 3 j Copy to reviewer 
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14.0 QUALITY ASSURANCE REPORTS 
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Effective management of environmental measurements requires the timely assessment and review 

of activities , which entails interaction among PRC personnel collecting the data, the PRC project 

manager, the PRC regional manager, the PRC TES 12 contract quality assurance coordinator, and 

EPA personnel. Written reports of field activities may be necessary to provide an ongoing 

evaluation of measurement data quality . These reports , produced as required, may include the 

following: 

• QA / QC audit results and other inspection reports 

• 

• 

Summary of corrective action, including any unresolved problems or past- due 
corrective actions 

Summary of unscheduled equipment maintenance activities 

• Summary of any QAPjP changes 

• Summary of project QA / QC activities and status 

Reports of this type are distributed to the PRC project manager, PRC regional manager, PRC TES 

12 contract quality assurance coordinator, and EPA work assignment manager. 

If appropriate, PRC will submit a report at the completion of the field work containing a separate 

QA / QC section summarizing data quality and identifying any significant QA / QC activities that 

occurred during the investigation. 
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APPENDIX B 
SOIL SAMPLE PREPARATION PROCEDURES FOR 

ANIONS AND NITRITE/NITRATE ANALYSES 

(Personal conversation with Bill Strohben of WHC on 11 / 13/ 92) 



co 

Procedure Steps: 

SOIL SAMPLE PREPARATION PROCEDURES FOR 
ANIONS AND NITRITE/ NITRATE ANALYSES 

1) Weigh 1 0g of soil in a plastic bottle 

2) Add approximately 70mL of deionized water 

3) Put in a rotator box and spin for approximately 2 hours 

4) Filter the liquid 

5) Bring the liquid to a volume of I00mL in a volumetric flask with deionized water 
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