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EAST HELENA LEAD SIP

ROAD DUST CONTROL

ANALYTICAL QUALITY ASSURANCE PLAN

1.0 PROJECT ORGANIZATION AND RESPONSIBILITY

The Eact Helena Lead Staie Umplementation Plan (SIP) Road Dust Conuol project cells for
paved street dust to be analyzed for lead. Asarco has proposed that these samples be analyzed

by XRF. This is a nan-destructive analytical procedure which uses X-ray spectrum 1o

characterize a sample.

The Hydromemics, Ine. soils laboratory in East Helena, Montana is the ansiytical "data
generator.” Asarco East Helena Plant in East Helena, Montana is primary “data \.Lscr/reqﬁener.'
The Laboratory Supervisor/QA Officer is the “daua reviewer/approver.” The responsibilites of

QA personnel are as follows:

Project Manager Jon Nickel

Office Manager Tom Wing

Laboratory Supervisor/
QA Officer Linda Tangen

Laborstery Technician
Deanna Hersey

229104 NOOP IEHE LAY/ L P4 6NAQAPLY%.DOC

Pa

Overse=s al] activities.

Oversces general operations of
Labaratory.

Oversees Laboratory QA/QC procedures,
corrective actions and performance.

Supervises laboratory personnel,
equipment, procedures, and
documentation.

Prepaics samples and performs XRF
analyses.
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20 DATA QUALITY OBJECTIVES

21 REQUIREMENTS FOR PRECISION, ACCURACY,
REPRESENTATIVENESS, COMPLETENESS, AND COMPARABILITY

The overzll goal of the Quality Assurance Project Plant (QAPP) is 1o ensure that data are

acceptabic for their intended uses, and are of sufficient quality to withsuand the potential

scrutiny. of litigation. The PARCC parameters (precision, accuracy, representativeness,

completeness and cornparability) address these data quality requirespents.

2.1.1 Precision

Precision can be defined as the degree of variability between replicate measurements.
Precision is inversely related to the variability among the results obtained. It is expressed in
terms of relalive percent difference (RPD) of paired data (field and laboratory duplicates).
The precision is a measure of the field sampling variability and laboratory analytical
variability. The control limits are a relative percent difference (RPD) of 35% or less for field
and laboratory duplicates for soil samples greater than § times the PRDL (Project Required
Deteetion Limit). Control limits for Jow concentration data (< $§ X PRDL) are +/- 2 X PRDL.

Precision calculations are described in Section 8.).

2.1.2 Accuracy

Accuracy is the agreement between a measurement and the true value. Accuracy of XRF
data will be assessed using laboratory control standards (LCS) and continuing calibration
verification (CCV) swandards, The control limits are a recovery rate of 75% to 123% for

laboratory contro) standards and continuing Verification standards. Accuracy calculations are
described in Seciion B.2.

2.1.3 Representativeness

Represenuativeness is the extent to which discreie measurements and testing accurately

describe the saniple source. Good represenistivencss is achieved through proper analytical

139 4TI THT LIS/ | 19\ 46BA QA PLN.DOC 2.1
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procedures. Analytical methods and procedures for analyses will follow the procedures
outlined in this quality assurance project plan (QAPP).

2.1.4 Completeness

Completcness is achieved when the number of valid measwements is sufficient to

satisfactorily address all important issues conceming this project.

2.1.5 Cemparability

Comparability is the degree to which two or teore data sets from the sample source are
cquivalent. These data sets will be reported so that comparisons may be made and
conclusions drawn from the past, similar and aniicipated furure studjes. Inkerent
commpositional differences aside, discrete data sets may differ as a result of non-random
(biased) sampling, varisbility in sampling technique, different sampling sites, and varied
methods of analysis. In order to have confidence that data divergence is based on sample
heterogeneity and not on the aforementioned variables, the following quality assurance
mechanisms that will be used in this investigation can be categorized as prevention and
correction:

2.1.6 Prevention

Prevention of defects in quality or quantity of measurements through planning and design of”
the investigation, documenting instructions and procedures, and employing experienced and
qualified personnel.

2.1.7 Correction
Correction of conditions which could compromise the quality of samples or sample results,
based on the review and inspection of measurements and measurement results. Corrective

actions will be undertaken by laboratory personnel as described in Section 6.0 of this QAPP.

22040005 EHELAS. [£/93\H: 462 AQAPLN . DOC 2.2
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3.0 CHAIN-OF-CUSTODY
All samples must be traceable from the time the samples are collected until they are received
by the laboratory, The laboratory is then responsible for custody during processing and

analysis. A sample is under custody if:

1. It is in possession, or

154

It is in view, afier being in possession, or
3. It was in possession and then was locked in a storage area 10 prevent
tampering, or

4. Itis in & designated secure 2rea.

All samples will be accompanied by a chain-of-custody record. When shipping or

ransferring custody of samples, the following procedures will be cbserved.

). When wransferring the possession of samples, the individuals relinquishing and
receiving will sign, date and note the Ume on the record. This record

documents sample custody transfer from the sampler 10 the laboratory.

2. Samples will be packaged properly for shipment and dispaiched to the
appropriate laboratory for analysis, with a separste custody record
accompanying each shipment. Shipping containers will be sealed for

shipment to the laboratory.

3. All shipments will be accompanied by the Chain-of-Custody Record
identifying its contents. The original record will sccompany the shipment and

& copy will be retained in the project file.

3, All shipping receipts (freight bills, post office receipts, bills of lading, etc.)

will be retained in the project file.
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4.0 LABORATORY PROCEDURES

The Hydrometrics, Inc. Soil Lnboraiory (XRF field laboratory) will be the primary data
generator for soil samples. The samples will be analyzed using the XRF inscumentation.

Analytiea]l methods, procedures, and detection limits for XRF techniques arc summarized in
Table 4-1. :

TABLE 4-1. ANALYTICAL METHODS, PROCEDURES AND DETECTION

LINATS .
AR R S o a1 e [ e ]
SEARAME TERSIMIA TR T ECHNIQU rs% ON:|FPROCEDURE
Fb STREET XRF SIEVING AND QAPP 10
DUST GRINDING PROCEDURES
2300 TO09) EHEL /12 3 M, 44 PAQAPLN.DOC 4-1
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5.0 XRF PROCEDURES

The basic principle behind the use of the X-ray spectrometer (XRF) is that elements in
samples of soil produce a specific signature or spectral intensity peak when bombarded with
X-rays. These spectal intensities relate to the concentrations of metals in the sample
measured by traditional wet chemisiry methods and/or concentrations of certified siandards
(values are determined by numerous analytical methods). In the Fundamental Parameters
method, the measured specual intensities for soil samples will be compared to spectral .
intensities measured for pure element standards and/or well characterized reference materials.
The Fundamenial Parameters method adjusts for matrix differences by theoretical formulas
that are quite extensive and can only be efficiently calculsted using special designed

sofrware and a powerfi:l computer.

At Jeast one reference standurd closely approximating the sample matrix, showld follow
‘standard sampling, sample preparation, and analytical techniques to validate *‘tbeoretical
formulas™ used by the XRF software before the XRF is used for sample snalyses. The
caoncentration of lead in the reference standard shall be within the lead concentration range of
the street dust samples. A reference standard meeting the previously criteria, will be
analyzed at the beginning of the first run of the day. Calibration limits will be within 75 1o
125% of the reported concentration. ‘One costinuing calibration verification standard (CCV)
will slso be analyzed after every 31st sample 2nalyzed. The control limits will be within 75
10 125% of the reported concentration.
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6.0 LABORATORY QUALITY CONTROL

6.1 INTERNAL AND EXTERNAL QC CHECKS
Quality coptro) in XRF analyses will be established by analyzing internal QC samples.

Frequencies and contro! limits for QC sample analyses are swnmanzed in Table 6-1.

6.2 CONTROL CHARTS

XRF apa'y'ses will utilize control charts 1o monitor Jong-term instrument pzrformance and to
identify "out-of-control” situations. Control charis are used to trigger corrective actions
when control limits are exceeded. Control chan results will only be used by analytical

personael to supplement the specific control limis listed in Table 6-1.

6.3 CORRECTIVE ACTION

Corrective actions are the respansibility of analytical personnel nnd are described in Table 6-
1.

6.4 DETECTION AND QUANTITATION LIMITS

Table 4-1 lists the project required detection limits (PRDL) for lead in soil (10 ppm).
Instrument detection lirnits (IDL) must be less than the PRDL. Instrumexzt detection limits
are determined afier calibration by calculating the lower limit of detection (LLD) from
numerous samples with concentrations near the expected IIDL. The 99% confidence limit of

these were used for the reported IDL. The following formula is used to calculate the IDL:

IDL=3 YN, x VK

Where: N, =~ Background Intensity Counts
Nj = Peak Intensity Coums
VK = Known Value of Sample

S29.09 7O EHELV 1858 M:465AQAPLN.DOC 6-1
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TABLE 6-1. SUMMARY OF LABORATORY CONTROL PROCEDURES - XRF

FRROGEDUREA ICEREMERT A
1. Verification | Duplicates 1f duplicate sample
of laborstory minioum of 1 Duplicate values results are out of
QC samples duplicate per sample | within+/~-2X PRDL | control, flag all data
set for values <5 times associated with that
PRDL duplicate sample with
mon

Laboratory Congol 1 at beginning of LCS Recovery 75%- If results for the LCS
Swandard (Swandard first run . 125% are out of conrrol,

Reference Material or
standard with con-
centrations determined

terminate analysis,
correct problem, and
reanalyze samples

by wet chemistry) associated with that
LCS.
2. Instument Inscument calibration | Instrument calibrated | Standard correlation of | Recalibrate
calibration frequency and control | the Fuodamenual determination (r’)

itmits Parameters Methods | greater than .95
(insqument does not | (determined at the time
need 10 be of calibration by
recalibrated after regression analysis)
initial calibration
other than a cese of
x-ra) tube or
detection failure)

3. Insoument Continuing calibration | 1 in 32 samples CCV recovery 75%- 1€ results for the CCV
calibration verificstion standard 125% (or within 95% are out of convrol,
verification (standard used for confidence limits for terminate analysis,

calibration) the suandasd) corvect problem, verify

calibration, and
reanalyze samples
associated with that

CCV.
4. External QC | Outside Iaboratory 1 per calendar No limits. Repornt Na corractive action
Checks confirmation of sampie | quaner results in quarterly '
split repont.
Blind ficld sample 1 per calendar No limits. Report No corrective action
quarter results in quarterly
| report.
339:04NN00P I HELS/ | BHH: 46 RAQAPLY. DOC 6-1
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7.0 REPORTING

Analytical reports will be reviewed by the Laboralory Supervisor/QA Officer for data input

sccuracy and to assure quality control standards have been met.
Analztical reports will include:
1) Copy of the Chain of Custody

2) Resulis of the sample analysis
a. Name of procedure used
b. Name of samples with laboratory codes
¢. Units

d. Laboratory duplicate values and RPD calculations
3) Quality control seport
a. Laboratory eontrol standard values with recovery rate caleulations

b. Continuing calibration verification standard values with recovery rate

ealculations

22904 T O0INEMEL\S/) B3 H 461\AQAPLN.DOC 7-1
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8.0 ASSESSING DATA PRECISION AND ACCURACY

8.1 PROCEDURES FOR CALCULATING PRECISION
From the summarized information on the precision form, the relative percent difference

(RPD) of each laboratory duplicate pair calculated scparately as:

- IS -Dj
RPD —-——~——-—-(5+D)/2X100.
where: § = First Sample Value (original);

D = Second Sample Value (duplicate).

Perfect precision would result in 0% RPD.

Any RPD value exceeding the contro) limits of = 35% for soils.

8.2 PROCEDURES FOR CALCULATING ACCURACY
From the sununarized information on the accuracy form, the percent recovery of the LCS and

CCV are calculated separately as:

% Recovery of LCSor CCV = ¥4 + 700
’ VX

Where: VA = Analytical Value of LCS and CCV;

VK = Known {(or centified) Value of LCS and CCV;

Perfect accuracy would be 100 percent recovery.
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APPENDIX A

STANDARD OPERATING PROCEDURES

PRE-ANALYTICAL SOIL HANDLING AND PREPARATION ©
(HS-SOP-83-5/95)
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STANDARD OPERATING PROCEDURE

Consulting Scientisis, Engincers & Contraclors

PRE-ANALYTICAL SOIL HANDLING AND
PREPARATION FOR SILT ©
(HS-SOP-§3-5/95)

1.0 PURPOSE

The purpose of this procedwe is to prepare samples for XRF analysis. All soil samples
collected for analysis will be prepared using this procedure,

2.0 EQUIPMENT

Microwave or Ziplock Bags (one gallon size)
Drying Oven Kraft paper bags (100 g. size)
Shatter Box Grinder or XRF lastrument

Mill Grinder XRF Soil Cups

Mylar (4.5 mm) 200 Mesh Sieve

Sieve Shaker (Horizontal Action)
3.0 PROCEDURE

1) Collect Sample (200-2000 grams).

2) Record sample into Jaboratory log book and give sample laboratory and archive code.
Mark sample bag with laboratory code.

3) Dry sample by microwave or in drying oven if needed to achieve uniform split. Drying
temperature not to exceed 110° C.

4)  Homogenize and split sample into 100-150 gram size using "cone and quartering

method.” Save one 100-150 gram section of sample, archive section(s) equaling at least

200 grams and discard remaining sample into contaminated waste container,

"Cone and Quartering Metbod"
A) Place entire sample onto clean freezer paper.

B) Roll sample back and forth using all sides of paper. This is .10 be done until
apgregate size is uniformly distributed in a cone fashion.

C) Sample is then divided into “pie” sections until sections equal 100-1350g. A larger

section may be needed if more than §0% of sample is greater than 200 mesh

130025 HELW39S11 N::120 HSOP NSSOP.13 DOC Hydrometrics, Ine. ©
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5) Dry 100-150g sample section in microwave or drying oven until sample is friable.
Drying temperature should not exceed ne°c.

&) Disaggregate and screen sample using a decontaminated #200 stainless sieel mesh screen
and tared pan. Disaggregation is accomplisbed by sieving sample using a sieve shaker
for 10 minutes. Weigh pan containing minus 200 mesh. Repeat the sieving in 10 minute
intervals until the difference between two successive pan sample weights. is less than 3
percent when the tar weight of the pan has been sudbtracted. Do not sieve longer than 40
minutes. Discard over size sample into contaminated wasie container. Screen is 10 be
decontaminated by using compressed air in berween each sarmple. The mortar and
pestles will be decontaminated using compressed air, rinsed with distilled water and
wiped dry.

] Grind undersize sample using a shatterbox grinder for a period of 2 minuies (more may
be required depending on matrix of sample) to achieve <400 mesh size. Three samples
may be ground at the same time using 8 Spex 83510 model with adapter. Sample may
also be ground using a mill fype grinder for a period of 2 minutes or longer if required.
Grinder is cleaned thoroughly by spraying with compressed air in berween each sample.
Mill grinder is additionally cleaned by grinding clean silica and spraying with
compressed air. All grinding and decontaminating is to be done under a well ventilated
hood. Canister type respirators are to be wom supplied with particulate HEPA filters
when working with samples containing high concentrations of these materials.

8) Cool ground sample.

9) Place »10g sample into XRF sample cup. Tamp sample 10 a consistent depth and
density within the cup. Place Mylar on cup and anchor with a plastic ring. Mark cup
with sample code. Remaining sample is 10 be placed into a kraft paper sample bag,
marked with sample code and archived. Afier analyses, XRF sample cup is 1o be
archived,

119 034 HELDC21 1043150 MSOPNEIOP.13 DOC Hydrometrics, Inc. ©
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APPENDIX B

STANDARD OPERATING PROCEDURE

SPECTRACE 5000 EDXRF ROUTINE SOIL ANALYSIS ©
(HL-SOP-53-2/95)
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Consultlog Scientbsts, Engineers & Contraclors

STANDARD OPERATING PROCEDURE

SPECTRACE 5000 EDXRF ROUTINE SOLL ANALYSIS ©
(HL-SOP-53-2/95)

1.0 PURPOSE

The purpose of thiz procedure is 1o provide the analyst with a guideline for XRF analysis. All
soil samples collected for the determination of analytes by XRF will be analyzed using this
procedure.

2.0

30
1))
2)

E))

2]

EQUIPMENT

Spectrace 5000 Energy Dispersive X-Ray Fluorescence Specwrometer
PROCEDURE

Unlock XRF at rear of instrument and turn on the computer.
Calibrate instrumnent 10 copper energy line by the following:

TYPE: C:\EDXRF
PRESS:<ENT> <F5>

TYPE:\??? - Name of the program containing the energy calibration setup.
PRESS: <ENT>

Place copper disk into position #16 of carousel.

Enter into program containing calibration setup.

PRESS: <F7> <SPACEBAR>

Check system suatus display by the following:

TYPE: <F1> <F4> .
Check "Fast Disc Rate™ - this should be between 100 and 150/sec. If not, adjust the

Fast Discriminator with a 100l supplied by Spectrace 1o bring the rate into the correct
range (must be visually instructed before attempting with procedure).

Print system status display by the following:

PRESS: <PRINT SCRN>
PRESS: <F10> <F10>

130034 AT S0 RN 30 HIOP HLIOP. 1. DOC
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5) Run intensity correction program by the following:
Put Intensiry Correction sample into position #1.
Highlight Procedure #8.
PRESS: <F1> <ENT>
The report of the check standard factor will automatically print out Record into daily
calibration log book along with the: gain dac, zero dac, fast discriminator (from
system status bardcopy); date, fime, initials of the analyst and wbhetber the liquid
nitrogen dewar tank was filled.
6) Run quality control and unknown samples by the following:
Review quality control standards set for each project. These standards rmust be
consistendy followed in order for results (o be considered "valid.”
View prepared sample in XRF cup. Check for even distribution of particles. If
necessary, ap the cup until particles are diswibuted evenly. Place cup carefully into the
carousel.
po—
. Afier XRF cups are appropriately placed in carousel:

PRESS: <F1>

TYPE: # - Number of samples to be run

PRESS: <ENT>

TYPE: #4444 - Laboratory sample code

PRESS: <ENT>

Afier all 1ab codes are entered, recheck codes by:

PRESS: <F10>

Repeat above procedure by pressing <ENT> after each lab code is displayed correctly
or edit lab codes when needed before pressing <ENT>

After all 1ab codes have been entered correctly, place cirousel into the XRF by aligning
pins with corveet slots. Tighten thumb screw only slightly. Check all cups for proper
placement. Close lid carefully. The energy level will increase and x-rays will engage
at this point, When spectrum appears on screen, the analysis has begun.

If x-rays fail to engage:

Check front and back panel doors to ensure they have been properly latched. The latch
for the front panel is located in the back of the XRF behind the back panel. This handle
should point down. Tum the key to lock the back pancl. Also, check the lid for proper
laiching. When lid is closed and program has started, a clicking sound can be heard
(this is the latching of the lid). If no cliek is heard, push down slightly on lid and listen
for a click. If 1id again fails 10 latch, or if there are other problems, refer to the

128003 ERE®S02))HM 56 NIOP RLIOP1).0OC Hydrometrics, Inc. ©
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cperator's manual or call Spectrace Instruments (415) 967-0350 and ask for a
technician.

Hydrametries, Inc. Consulting Scientists, Engineers & Contractors

To stop the program at any rime.
PRESS: <F10> This will also back out of each screen or menu.

If paper misfeeds:
Adjust printer and set "on line",

If printer error message displays on screen:
Type: <R> - Report will print from the point of interruption.

1If data is unreadable:

Highlight the procedure the samples were run from.

PRESS: <F2> <F6> <F7> Entire repont will print.

PRESS: <F10> <F10> This will put you back into main menu.

If program is disrupted during analyses:
=>1f samples were run using a single procedure:
Check hard copy for I2st sample reswt and run samples with missing results.

=>1f samples were run using 3 combined procedure (ex. 6+7 Unknown):
Highlight each single procedure comprising the combined procedure and
follow proceeding instructions (ex. Highlight procedure 6 first to print out
teport, repeat for procedure 7 to print out report).

PRESS: <F2> :

HIGHLIGHT: "SPECTRUM PROCESSING"

PRESS: <F1>

TYPE: ## - Number of samples that were run before disruption (if this is an unknown

number, tvpe in 16).

PRESS: <ENT> Wait until samples are processed.

HIGHLIGHT: "ANALYSES TECHNIQUE"

PRESS: <F1> Report will print out.

If screen displays error message "ZERO DACAT LIMIT":

PRESS: <F7> <F4> <F10> <F10>

If spectrum displays on screen, reanalysis has begun. If not, use the procedure
described in “If program is disrupted during analyses:.”

7 Copy project Results file 10 disk by the following:
Go to progranm directory prompt:

PRESS: <F10>
TYPE:Y

150 034 KANE93031) H: 130 H30P MLIOP-13.00C Hydrometrics, Ine. D
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Copy ASCI Resudy fir:
Insen disk in drive (B:)
TYPE: COPY RESULTS A (o 8 drive):. T2 (Project, Yaar, Moath, Day)
PRESS: <ENT> )
)  ERS4TM (East Helema Project, 1954, hly 248)
To convert Rusuls fle o Lanss 123 (if needed):
PRESS: <Fi> -
TYPE YCONVI)
PRESS: <END>
TYPE:NY T (Project, Yerr, Moath, Day)
FRESS: <ENT>
To copy Lotus 123 fle 1o disk:
TYPE: COPY #122482 \WKS A (or B drive):

1) Erase project Resau (wd Lotus 123) Bl by the following:
Go to program direttory prompL.
PRESS: <F10>
TYPEY
Erast Rouls fie:
TYPE: ERASE RESULTS
Erase Loas 121 fle:
TYPE: ERASE TH,\WKS

10 MARNTENANCE

1) Fill deww unk with bquid nitroges ® the beginaing of the day w0 Tumsdors wd
Fridors or toice » wede Safety pases wd pacciave ghves wst be worm whea
flling. YRF should si ide for appraxiowsely 30 mimaes afer flling. Check fast
MNWW(‘MM)DWmiIil-%mpHm
:ﬁm;,oﬂ«hﬁdﬁmnmnpﬁn\ry\\mmh

) Keep carousel ro fee of dus and dit Replace mylr on detecior when diny &1
severely scraiched (must be vismally tastructed beforeanemptiag this procedure).

) lﬁlpﬁ: compultr a0 XRF during powersarges weh a8 dectrical storms.

4)  Lravecompuler sa in beiwees sample rues. Tht XRF wesr be raerpy oalibrated
each tiose the computer U fured o8,

1S LAY R 18800 KIGH 0T Nydrometsies, ise. ©
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