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ROAD DUST CONTROL 

AYALYTICAL QUALITY X S S m ' C E  PLAY 

1.0 PROJECX 0RGX";IZATION ASD RESP0lr;SIBILITl' 

i 
4 

The East Helena Lead State Lmplemcntation Plm (SIP) Road Dust Control project crlls for 

paved meet  dust 10 be analyzed for lead. Asarco has proposed rhat these samples be anal>?rd 

by XRF. This is a non-dcstructi\ec anal>tid procedure which uses x-ray spcctmm to 

characterize a sample. 

The Hydromemcs, Inc. soils laboratory in Ean Helena, Montana is the analytical "data 

generator." Asarco East Helena Plant in East Helena, Montana is primary "dam user/req;ener." 

The Laboratory Suptnisor/QX Officer is the "&ta rc\ic\ver/approvcr." The responsibiliucs of 

QA personnel are as follows: 

Project Manager Jon Nickel 

Office Manager Torn Wing 

O\.erst=s all activities. 

Oversees general operations of 
Laboraiory. 

Oversees Labontory Q N Q C  procedures, 
coneclive actions and performance. 

Supcnises laboratory personnel, 
equipment, procedures, and 
documentation. 

Laboratory Supervisor/ 
QA Officer Linda Tangen 

Laboratory Technician Prepa-es samples and perfoms XRF 
Dcanna Herscy analyses. 

c 
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2.0 DATA QUALITY OBJECTIVES 

2.1 REQZnREMENTS FOR PRECISION, ACCURACY, 
REPRESENTATIVENESS, COMPLETEhZSS, k?X) COMPAR.QBILITY 

The overall goal of the Quality Assurance Project Plant (QPgP) is to ensure that data are 

acceptable for their intended uses. and zre of  sufficient quality to withstand the potential 

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

completeness and comparabiliv) address these data quality requirements. 

2.1.1 Precision 

Precision can be defined as the degree of variabiliry between replicate measurements. 
Precision is inversely related to the variability among the results obtained. I t  is expressed in 

t e r n  of relative percent difference @I'D) of paired data (field and laboratory duplicates). 

The precision is a measure of the field sampling variability and laboratory analqiical 

variability. The control limits are a relative percent difference (RPD) of 55% or less for field 

and laboratory duplicates for soil samples greater than 5 times the PRDL project  Required 

Detection Limit). Control limits for low concentration data (< 5 X PRDL) are +/- 2 X PRDL. 

Precision calculations are described in  Section 8.1. 

2.1.2 Accuracy 

Accuracy is h e  agreement berween a measurement and the tme value. Accuracy of XRF 

data \\ill  be assessed using laboratory control standards (LCS) and continuing calibration 

verification (CCV) standards. The control limits are a recovery rate of 75% to 125% for 

laboratory control standards and continuing verification standards. Accuracy calculations are 
described in Section 8.2. 

2.1.3 Representativeness 

Representativeness is the estent to which discrete measurements and testing accurately 

describe the saniple source. Good representarivcnrss is achieved through proper anal>-tical 
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procedures. 

outlined in this quality assurance project plan (QAPP). 

Analytical methods and procedures for analyses will follow the procedures 

2.1.1 Completeness 

Completeness is achieved when the number of valid measurements is sufficient to 

satisfactorily address all important issues concerning this project. 

2.1.9 Comparability 

Comparability is the degree to which wo or more drta sets from rhe sample source are 

equivalent. These data sets wi l l  be reported so that comparisons may be made and 

conclusions draun from the past, similar and aniicipated fume studies. Inlierent 

compositional differences aside, discrete drta sets may differ as a result of  non-random 

(biased) sampling, variability in sampling technique, different sampling sites, and varied 

methods of analysis. In order to have confdcnce that data divergence is based on sample 

heterogeneity and not on the aforementioned variables. the follouing quality assurance 

mechanisms that will be used in this investigation can be categorized as prevention and 

correction: 

2.1.6 Pre\.ention 

Prevention of defects in quality or quantity of mezsurements rhrough planning and design of‘ 

rhe investigation, documenting instructions and procedures, and employing experienced and 

qualified personnel. 

2.1.7 Correction 

Correction of conditions \vhich could compromise the quality of samples or sample results. 

based on rhe review and inspection of measurements and measurement results. Corrective 

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

Replaced Pages: 
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3.0 c--OF-CUSTODY 

All samples must be traceable from the time the samples are collected until they are receiscd 

by rhe laboratory. The laboratory is then responsible for custody during processing and 

analysis. A sample is under custody if: 

1. 

1. 
3. 

It is in possession, or 

It is in -.iew, after being in possession, or 

It was in possession and then u-as locked in  a storage area to prevent 

tampering, or 

4. It is in a designated SCCL-C z-ca 

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

transfening cwtody of samples, the follouing procedures &ill be observed. 

1. When transfemng the possession of samples, the indi-.Sduals relinquishing and 

receiving uill sign, date and note the time on  the record. This record 

documents sample custody transfer from the sampler to the laboratory. 

2.  Samples xvill be packaged properly for shipment and dispatched to rhe 

appropriate laboratory for analysis, \\Sth a separate 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 accompany the shipment end 

a copy wil l  be retained in the project file. 

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

\viH be retained in rhe project file. 
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4.0 LABORATORY PROCEDURES 

The Hydrometrics. Inc. Soil Laboratory (XRF field laboratory) \\ill be the primary data 

generator for soil samples. The samples = i l l  be analyzed using the XRF insnumentation. 

Analytical methods. procedures, and detection limits for XFG techniques are summarized in 
Table 4- 1. 

TABLE 4-1. AY.kLYTIC.4L h E T H O D S ,  PROCEDURES Xh’D DETECT104 
LI3llT.S 

10 
GRINiMG PROCEDLRES 

Pb STREET SIEVTXG AND 
DUST 
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5.0 XRF PROCEDURES 

The basic principle behind the use of the X-ray spectrometer (XW) is  that elements in 

samples of soil produce a specific signature or spectral intensity peak when bombarded -5th 
X-rays. These spectral intensities relate to the concentrations of metafs in the sample 

measured by traditional wet chemistq methods a n d o r  concentrations of certified nandards 

(vafues are determined by numerous analytical methods). In the Fundamental Parameters 

method, the measured spectral intensities for soil s m p l e s  ui l l  be compared to spectral I 

intensiries measured for pure element standards and/or well characterized reference materials. 

The Fundamental Parameters method adjusts for matrix differences by theoretical formulas 

that arc quite extensive and can only be efficienily calculated using special designed 

s o h a r e  and a powerful computer. 

At least one reference standard closely approximaring the sample matrix. should follow 

standard sampling, sample preparation. urd tnalytical techniques to validate 'Vleoretical 

formulas" used by the XRF sofrxare before the XRF is  used for sample analyses. The 
concentration of lead in the reference standard shall be \xithin the lead concentration r a g e  of 
the srreet dust samples. A reference standard meeting the previously criteria, 1x511 be 

analyzed at  the beginning of the first run of h e  day. Calibration limils will be within 75 to 

125% of the reponed concentration. One continuing calibration verification standard (CCV) 

\\-ill also be analyzed after every 3 1 st sample znalyzed. The control limits \\ill be \\irhin 75 

to 125% of the reported concentration. 

. 
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Volume 111 
Chapter 25 7 S T A T E O F M o i T m A  

- 

AIR QUALITY CONTROL 
IMPLEMENTATION PLAN 

, 

6.0 LABORATORY QUALITY CONTROL 

6.1 

Quality control in XRF analyses will be established by analyzing internal QC samples. 

Frequencies and control limits for QC sample analyses are summarized in Table 6-1. 

IX7ERNA.L. hYD EXTERNAL Q C  CHECKS 

6.2 CONTROL CHARTS 

XRF ana!yses will  utilize control charts to monitor long-term instrument pzformance and to 

identify "out-of-control" situauons. Control charts are used to trigger corrective actions 

Xvhen control limits are exceeded. Control chart results will only be u e d  by anal>-tical 

personnel to supplement the specific connol limits listed in Table 6-1. 

6.3 CORRECTDZ ACTION 

Correcrive actions are the responsibility of anal>Tical personnel and are described in Table 6- 

1. 

6.4 D E T E C T I O S  /G\D QUAiiTITATION LIMITS 

Table 4-1 lists the project required detection limits (PRDL) for lead in soil (10 ppm). 

Insuument detection limits (IDL) must be less &an the PRDL. Instnunest detection limits 

are determined afier calibrarion by calculating the lower limit of detection (LLD) from 

numerous samples X X - i t h  concentrations near rhe expected IlDL. The 99% confidence limit of 

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

1 D L = 3  d N b  x YK 
N, 

Where: Nb = Background Intensity Counts 

N, = Peak Intensity Counts 

VK =Known Value of Sample 

6 -  1 

\ 
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TABLE 6-1. SUMMARY OF LABORaTORY CONTROL PROCEDURES - XRF 

1. Verification 
of laboratory 
Qc samples 

2. ~ n m u m e n t  
calibration 

3. Inmument  
calibration 
verification 

4. External QC 
Checks 

Laboratory Control 
Standard (Standard 
Reference Material or 
standard with con- 
centrations determined 
by wet chcrnisw) 

Inmument  calibration 
fkquency and control 
limits 

Continuing calibration 
verification standard 
(standard used for 
calibraiion) 

Outside laboratory 
confirmation of  sample 
split 

Blind field sample 

minisum of  1 
duplicate per sample 
set 

1 at bqinning of 
fim run 

Inmument calibrated 
the Fundamental 
Panmeters h\.lethods 
(inmument does not 
need to be 
recalibrared after 
iniritl calibration 
other than a cizsc of 
x-ray rube or 
detection failure) 
1 in 52 samples 

1 per calendar 
quaner 

1 per calendar 
quaner 

Duplicate values 
ui thin +/- 2 X PRDL 
for values (s times 
PRDL 

LCS Recovery 75%- 
125% 

Standard correlation of 
determination (r ') 
greaterrhan .95 
(determined at  t he  time 
of calibration by 
regression analysis) 

CCV recovery 75%- 
125% (or wirhin 95% 
confidence limits for 
the standard) 

No limits. Repon 
results in quanerly 
repon. 

h'o limits. Repon 
results in quarterly 
repon. 

results arc out of 
contml, flag all data 
associated with that 
duplicate sample with 
I..". 

I f  results for h e  LCS 
are out of  control, 
terminate analysis, 
w n c c t  problem. and 
reanaf>ze samples 
associated with that 
LCS. 
Recalibrate 

If results for the CCV 
are out of conuol, 
terminate analysis. 
correct problem. verify 
calibration, and 
reanalyze samples 
associated with that 
ccv. 
No concctive action 

No corrective acrion 
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7.0 REPORTIKG 

Analltical reports will be reviewed by the Laboratory SupcrvisorIQA Officer for data input 

accuracy and to assure quality control standards have been met. 

Anal~t ical  reports will include: 

1) Copy of the Chain of Custody 

2) Results of rhe sample analysis 

a. Name of procedure used 

b. Name of samples uith laboratory codes 

c. units 

d. Laboratory duplicate values and RPD calculations 

3) Quality control report 

a 

b. 

Laboratory control standard values with recovery raw calculations 

Continuing calibration verification standard \-alucs wi th  recovery rate 

calculations 

7 -  1 
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8.0 ASSESSING DATA PRECISION A" ACCURACY 

8.1 PROCEDURES FOR CALCbZATIh'G PRECISION 

From the summarized information on rhc precision form, the relative percent difference 

(RPD) of each laborarory duplicate pair calculated separately as: 

R P D  = (S t D )  / 2 X J O O ,  

where: S = First Sample Value (ori$nal); 

D Second Sample Value (duplicate), 

Perfect precision would result in 0% FPD. 

Any RPD value exceeding the connol limits of = 55% for soils. 

8.2 PROCEDURES FOR CALCLTATIXG ACCURACY 

From the summarized information on rhe accuracy form, rhe percent recover). of the LCS and 

CCV arc calculated separately as: 

% Recovery ojLCS or CCV = J O O  
VK 

\%ere: V A  = Analytical Value of LCS and CCV; 

VK = ICnoun (or certified) Value of LCS and CCV; 

Perfect accuracy xsould be 100 percent recovep. 

--2- 
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STAXBARD OPER4Tm'G PROCEDURE 

PRE-PuUALkTICpJ, SOIL HAXDLING AND 
PREPARATION FOR SILT 0 

(H s -s 0 P-83 -39 5) 

1.0 PURPOSE 

The purpose of this proccdure is to prepare samples for XRF analysis. 
collected for analysis will be prepared using rhis proiedure. 

All soil samples 

EQLZPhXEET 

Microwave or 
Drying Oven 
Shatter Box Grinder or 
Mill Grinder 
Mylar (1.5 mm) 

Ziplock Bags (one gallon size) 
lcraft paper bags (I  00 g. size) 
XRF Instrument 
XRF Soil Cups 
200 Mesh Sieve 
Sieve Shaker (Horizontal Action) 

PROCEDURE 

Collect Sample (200-2000 gmnx). 

Record sample into Iaboratoc- log book and give sample IaboratoT and archive code. 
Mark sample bag \xi& laboraror? code. 

Dry sample by microwave or in *ing oven if needed to achieve uniform spl i t  D ~ h g  
temperarure not to esceed 110' C. 

Homogenize and split sample into 100-150 ,pram size using "cone and q w e r i n g  
method." Save one 100-150 section of sample. archive section(s) equaling at least 
200 grams and discard remaining sample into contaminated uaSte container. 

"Cone and Quartering Irlethod" 

A) 

B) 

Place entire sample onto clean freezer paper. 

Roll sample back and fonh using all sides of paper. 
aggregate size is Uniformly disWibuted in a cone fashion. 

Sample is then divided into "pie" sections until sections equal 100-l5Og. X larger 
section may be needed if more than SO% of sample is greater than 200 mesh 

This is to be done until 

C) 

-c 
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# 

5 )  Dry 100-l5Og sample section in microuave or h i n g  oven until sample is friable. 
Drjing temperature should not exceed 110' C. 

Disaggregate and screen sample using a decontaminated $200 stainless nee1 mesh screen 
and tared pan. Disaggregation is aKOmpliShed 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 beween M'O successive pan sample weights is less than 3 
percent when the tar weight of the pan has been subnacted. Do not sicye longer than 40 
minutes. Discard over size sample into contaminated waste container. Screen is to & 
deconmninarcd by using compressed air in benveen each sample. The mortar and 
pestles will be decontaminated using compressed air, rimed -5th disrilled water and 
niped dry. 

Grind undersize sample using a shancrbos -eider  for a period of 2 rnhutes (more may 
be required depending on maaiv of sample) to achieve 4 0 0  mesh s ix .  Three samples 
may be ground at the same rime using a Spex 8510 model wi th  adapter. Sample may 
also be s o u n d  using a mil1 q p e  -prinder for a period of 2 minutes or longer if required. 
Grinder is cleaned thoroughly by spraying with compresscd air in beween each sample. 
Mill grinder is additionally cleaned by grinding clean silica and spra>ing w<rh 
compressed air. All grinding and decontaminating is to be done under a  ell ventilated 
hood. Canister gpe respirators are to be worn supplied nith pa t icda te  HEPX filters 
when working with s a ~ p l e s  contzining high concentrations of these materials. 

6) 

7 )  

8) Cool ground sample. 

9) Place >)log sample into XRF sanple cup. Tamp s a m ~ l c  to a consistent deprh and 
density m i t h i n  the cup. Place Mylar on cup and anchor a plastic ring. Mark cup 
=-kh sample code. Remaining sample is to be placed inro a kraft paper sample bas. 
marked Nith sample code and archived. Afier analyses, XRF sample cup is to be 
archived. 
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STANJARD OPERATING PROCEDURE 

SPECTR4CE 5000 EDXRF ROUTINE SOIL A.?.4LYsIs 0 
Q€LSOP-53-2/9~ 

1.0 PURPOSE 

The purpose of this procedure is to pro\5de the analyst with a guideline for XRF analysis. All 
soil samples collected for the determination of anal>~es by XRF uill bc anal>zcd using this 
procedure. 

2.0 EQUTPhEhT 

Spectrace 5000 her-ny Dispersive X-Ray Fluorescence Specuometcr 

3.0 PROCEDURE 

1) 

2) 

Unlock XRF at rear of insmunent and m on the computer. 

Calibrateinstnun ent to copper ener-q line by the following: 

TYPE. C:\EDXRF 
PRESS:<ENT) <Fj> 
TYPE: \??? -Name of I he  pro-gram containing the ener-v calibration setup. 
PRESS: - = E r n  
Place copper disk into position #16 of carousel. 
Enter into p r o m  containing calibration setup. 
PRESS: <F7> -SPACEBAR> 

Check system status display by the follo\\ing: 3) 

TYPE: <F2> <F?> 
Check "Fast Disc Rate" - rh is  should be bebveen 100 and 150/sec. If not, adjust the 
Fast Discriminator a tool supplied by Spectrace fo bring Ihe  rate inro the correct 
range (must be visually instructed before attempting with procedure). 

4) Print system status display by the following: 

PRESS: -=PRINT scRN=- 
PRESS: <F10> <FlO> 

Hydrometric% Inc. 8 i$o.OzA EMF9302 lJH:~l lO HSOPHUOP.!?.DOC 
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5) Run intensity correction program by the followkg: 

Put Intensity Correction sample into position X1. 
Highlight Procedure #8. 
PRESS: <Fl> < E N P  
I h e  repon of the check standard factor will automatically print out Rerord into daily 
calibration log book along with the: gain dac, zero dac, fast discriminator (from 
system status hardcopy); date, time. initials of the analyst and nherher  the liquid 
nitrogen d e n a r  tankwas filled. 

Run quality control and u n k n o w n  samples by the follouing: 

Review q u a l i v  control standards set for each project. 
consistenrly followed in order for results to be considered "valid." 

View prepared sample in XRF cup. I f  
necessary, 'tip the cup until prnicles are distributed e\venly. Place cup carefully into the  
carousel. 

6) 

These s t a d a d s  must be 

Check for even distribution of particles. 

After XW cups are appropriately placed in cuousel: 

PRESS: <Fl> 
TYPE: % - h'umber of sa.i.iples to be mn 
PRESS: -CENT=- 
TYF'E: yyyLuIl;y - Laboratory sample code 
PRESS: <Exr=- 
Afier all lab codes are entered, recheck codes by: 
PRESS: <FIO> 
Repeat above procedure by pressing < E Y P  after each lab code is displayed correctly 
or edit lab codes Xvhen needed before pressing < E > i  

After all lab codes haye been entered correctly, place crirousel into the XXF by ali-gnhg 
pins with correct slots. Tighten thumb screw only slightly. Check all cups for proper 
placemenr. Close lid carefuliy. The energy level will increase and x-rays will engage 
at this point. \\;hen spccrrum appears on screen, the analysis has begun. 

If x-rays fail ro 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 dorm. Turn the key 10 lock rhe back panel. Also, check the lid for proper 
latching. \\%en lid is closed and program has started, a clicking sound can be heard 
(this is the latching of the lid). If no click is heard, push doun slightly on lid and linen 
for a click. If lid again fails to latch, or if there are other problems, refer to the 
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operator's manual or call Spectrace Instruments (415) 967-0350 and ask for a 
technicizn. 

To stop theprogram at any time: 
PRESS: <F10> This %ill also back out of each screen or menu. 

Ifpaper mkfeerdr: 
Adjust printer and set "on line". 

Ifprinter error message dirphys on screen: 
Type: <R> - Repon =ill print from the point of interruption. 

If data i s  unreadable: 
Highlight the procedure the sarnples were run !?om. 
PRESS: <F2> <F6> <F7> Entire report nil1 print 
PRESS: <FlO> <F10> This will put you back into main menu 

If program ir dirrrrpted during analyses: 
=>If samples were nm using a single procedure: 

Check hard copy for 1s t  sample result and run samples with missing results. 

=>If samples u m e  run using a combined procedure (ex. 6+7 Unknown): 
Highlight each single procedure comprising the combined procedure and 
follow proceeding kutructions (ex. Highlight procedure 6 first to  print OUT 
report. repeat for procedure 7 to print out report). 

PRESS: <Fl> 
HIGHLIGHT: "SPECTRL31 PROCESSISG" 
PRESS: <F1> 
TYPE: i%Y - Number of samples that \vere run before disruprion (if this is  an unknown 
number, type in 16). 
PRESS: <Eh> Wait until samples are processed. 
HIGHLIGHT ".4iiALYSES TECHXIQI;E" 
PRESS: <Fl> Report will print out. 

If  screen dirplajs error message "ZERO DA C A T LI.\iIT": 
PRESS: <F7> -=F+ cF1Oz <F10> 
If spectrum displays on screen, reanalysis has begun. If not, use the procedure 
described in "Ifprogram is disrupted durirrg anaIyses:." 

7) Copy project Results file 10 disk by the follo\\in~: 

Go to prograni directory prompt: 
PRESS: <F10> 
TYPE: Y 

Hydrometries, Inc. 0 150 O.%LHE.95OlI>H .1?10HSO?JfLlO?.53 DOC 

. 
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AIR QUALITY CONTROL 
IMPLEMENTAT 

0 STATEOFM 

I0 copy Lorw I U j i / t f O  dirk: 
TYPE COPY ??%!kt.\\.XS A (or B L+\Y): 

Em projea Renrlu (and LOPS 123) file by he folloubg: 

Go roprozram dircaoryprompf: 
PRESS: <FlP 
TYPE Y 

!lmnX.LYcE 

Fill dtnar rank \\id tiquid nitro~en I he be$nning of the day OD Tuesdays and 
Friday o r  mice I reek Wety glws and autoclave g lo~es  mwt be uurn *hen 
till$. XW rhould sit idle for appmximtely 20 nipd.rtr affer Wiq. cbed: fS 
discininator me (duecdonr prectdig) lo make NIC it is uirhin m ~ e  before 
calibrating. Order l i q i d  nitrogen horn qpliplia c v q  b e e  \vetLt, 

Keep carowl zu frtt of dwt and din Replace mylu on detector \\hen d i p  or 
wrertly xnrckd (must be visually instructed btfon rlttmptia~ thh pmcdure ) .  

Unplu: computer and XRF during power surge such u clectrital sIOms. 

L o w  computer on in behvttn sample NPS. The W must be eatrgv calibntcd 
eacb time the computer is turned on. 




