
"'ERM-Southwest, inc. 
16000 MermnaJ Onva • Suile 200 • HoustOII. Texas 77079-4006 • (7131 496-9600 

March 10, 1987 

Ms. Ruth Izraeli 
o.s. Environmental Protection Agency 
Region VI 
1201 Elm street 
Dallas, TX 76270 W,O. 192-02 

Re: Arkwood, Inc. Site 

near Ms. Izra~ti: 

Per Mr. c. R. Barker's letter of March 5, 1987, transMitting the 
revised Work Plan docU!llants, the QA/QC proceedures for Rocky 
Mountain Analytical Laboratory were promised to you, Attached 
please find copios of the Laboratory Quality control Plan ar.d 
Qualty Assurance Plan, 

Should you have any questions, please give me a call, 

sincerely yours, 

ER!-1-Sotrrm~EST, INC. 

,~wl.a.-1) H . ';-d(.___ 
Richard H, Fuller, P.G. 

Att.:<ch.ments 

New Ot1ean:; Office: 3SOI Notlll Causeway Boule¥4fd • Su,to 200 • M1•tame. Louisiana 70002 • (504) 831-67_00 
M in:.at• ot tM ~ M.UOU1:0t MINQement arouo w1Ct1 Olfces "' 

.A:MaOOIIS. MO • Ann Ati,o,. Ml • 81oottunqfon. MN • 80SIQl'l. MA • e,enlv.oo,o. lN • Chanas1011.. WV • ChanOrtl. NC .. COlurnous. 
Ga • OMft\e1Cl.1. • E,.-q:4'V,,()()d. CO • ~$f011 TX • t.c,o..,.swtt -.<Y • M~ena. GA • Md.,a,,. VA • ~Mte. lA • M<an'L FL • h..-oon Buen. 
CA • P'3'1'fV,ew "cV • A1n::-o C,,;.tGO\lt :,\ • Aeo:n,ar.a ,VA • "'.v-"Oa. F\. • Wan,1 C.-te,t. CA • Wesi O'estet PA • V~- SC 
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... 

bee: w/o attachments 
Greg Franklin, McKesson corp. 
Bob Barker, IB'iI 
Ivan Meyerson, McKesson 
Allan Gates, Mitchell, Williams, Selig, Jackson & Tucker 
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l. lNT!lODUCTION 

ENSECO, lnc. consists o( the combined resources of ERCO in Cambridge, 
Massachusetts and Houston, Texas; Gollob Analytical Service in Berkeley Heikhts, 
New Jersey; CAL Lab East (CLE) in Richmond, Virginia; Rocky Mountain Analytical 
Laboratory (RMAL) in Arvada, Colorado; and California Analytical Laboratory (CAL) 
in Sacramento, California. The merger of these organizations in June 1986 cre:ucd 
the largest and most experienced independent environmental laboratory in the 
United States. The union also strengthened the existing laboratory structures by 
providing a national level o( officers to oversee quality control and laboratory 
operations. 

ENSECO provides analytical chemistry services to industry and government in a wide 
variety of technical areas. To ensure the production of reliable, accurate data, an 
extensive quality assurance and quality control (QA/QC) program monitors every 
aspect of analytical services. 

The following Quality Assurance Plan describes, in general terms, the principal 
components a:id elements of ENSECO's QA/QC program, and sapports ENSECO's 
commitment to produce analytical data o( the highest quality. The QA Plan has 
been developed according 10 cri1cria described in "The Interim Guidelines and 
Specific:11ions for Preparing Qualiry Assurance Project Plans,• published by the EPA. 
A more specific and detailed preparatory QA/QC manu:il is on file at ENSECO 
la bora torics. 
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2. ENSECO'S QUALITY ASSURANCE PHlLOSOPHY 

Paral!cl to quality laboratory work is a quality assurance and quality control 
program which errcctivcly monitors and regulates the: production of analytical data. 
Essenti:il to the success or such a program arc clt1arly dc{ined objectives, 
documented standard operating procedures, management commitment and support, 
staff coopcntion, and a comprehensive and thorough auditing system. 

ENSECO has developed a rigorous QA/QC program which is closely sui,crv~ at 
both the corpora tc and 13 boratory levels. The pri11cipal components of this program 
are prevention, assessmcut, and correction, which, supported by the program 
elements (many of which are described in this QA Plan), encompass the entire 
ac1ivi1ics of laboratory operations. 

ENSECO's well-pl:inned prevention program ensures tha1 analytical systems are 
functioning properly through a coherent series of steps, which includes quality 
control planniog, training programs, instrument e:ilibr:uion and maintenance, and 
frequent validation of stand:irds. Bec:iuse prevention and assessment arc often 
intcrvolved, the program provides an elaborate system of checks and balances by 
which data production can be further controlled. Additionally, ENSECO studic:s the 
different principles involved in performing analytical methods and incJrporares the 
mosr stringent criteria as a standard. 

Precision and accuracy arc controlled · by the assessment of dat:i through quality 
control checks. Under the direction and guid:ince of the Corporate Vice Prcside:u of 
Qu:ility Assurance, QA officers :it each labor:itory perform regular systcltl$ ,nd 
performance audits to evaluate the data produced by the liboratory's analytical 
systems. Audits include laboratory site visits, analysis of QC samples (such as 
m"hod blanks, sample spikes, and split samples), the review of calculations, and 
,,alidation of methodology. ENSECO has developed extensive intcrlabor:110ry and 
intralaboratory performance cvalua1lon studies and also particioatcs in auditi:ig 
programs conducted by regulatory agencies. 

ihc ability to diagnose problems and imi,!ement corrective actions i$ critical to the 
generation of quality data. ENSECO's QA/QC program places particul,u emphasis on 
rhc identification of quality defcc!l and the implementation of appropriate methods 
to restore proper functioning of the analytical system. This is accomplished 
through ~ecvaluation of methodolog,, reexamination of check samples, instrument 
rcc:11ibration or repair, as well as the utilization or QC reports, his1orical QC 
databases, and instrument maintenance logs. Corrective actions arc fully 
documented and reported to lhe Corporate Vice President of Quality Assurance.. 

In addition to receiving documented sample test results, clients also receive QA/QC 
dat:i specifying the· blank, duplicate, spike, holding times and control limin. 
Qualifying the reporting d,lta is a bold and progressive step in the industry, and 
dcmonsmucs ENSECO's leadership and confidence in the organiu.tion's an:ilytic:il 
procedures and laboratory perform:incc. 

[t b the stead,ast goal of the Quality Assurance Group to uphold the integrity of 
ENSECO's analytical chemistry services through dedicated commitment to good 
labota1ory practi<:cs and 1he production of the highest quality data. 
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J. THE QUALJTY ASSURANCE GROUP 

:Executing an effective QA program in a large a:id complex laboratory tystem 
demands the skills of a highly trained and qualified staff. The organizational 
structure of ENSECO's Quality Assurance Group (Fig. I) provides a •'isciplincd 
national network of management which oversees and regulates all laboratory QA/QC 
functions. 

ENSE:CO's Quality Assurance Group i1 headed by Dr. Anthony Wong, Corporate Vice 
President of Quality Assurance, who reports directly to the ENSECO Executive 
Committee and to the Chairman of the BoarJ. As principal architect of ENSECO's 
QA program, Dr. Wong has charted a rigid cC1unc to monitor and control laboratory 
operations. This involves the intricate precess of developing QA manuals, QC 
protocols, training programs, Standard Operating Procedures (SOP"s), uniform 
statistical data, intcrlaboratory and intralaboratory performance evaluation s1udi:s, 
and internal auditing progr:ims. Or. Wong is responsible for the administration and 
implem.:nt:1.tion of the QA program at all ENSECO laboratories. 

Laboratory QA/QC activities are specirically designed to fulfill the requirements of 
both rhc individual laboratory and ENSECO. Directing these ac:1ivitics is the 
~espon.,ibility o( each laboratory presideDt, who works closely with the laboratory 
Quality Assurance Officer to enforce and monitor the program. 

Bec:iusc a QA program undergoes its most stringent test at the laboratory lcvei, QA 
Officers hold a cornerstone position in the organi:t:11ional structure. ENSECO QA 
Officen are highly skilled analytical scientists, knowledge1blc in all aspects of 
laboratory operations. Their r.:sponsibilitics include diagnosing quality defects and 
resolving problems with the analytical system; conducting performance evaluation 
Mudics, in-house audits, and walk-throughs; performing statistical analyses of data; 
auditing spike results; enforcing chain-of-custody procedures; assisting in the 
development or QA manuals, SOP's and QC protocols; conducting QA training 
programs; and maint:iining extensive records and archives of all QA/QC d:tta. 

QA Officers report to both the laboratory president and to Dr. Wong. They also 
interface witlt one another in a peer evaluation and :iuditing system that encourages 
assistance and feedb.ick, problem analysis, and collabor:11ion on ways to improve 
labontory performance. 

In conjunction with the QA Department, laboratory vice presidents, directors, and 
managers arc responsible' for a subset of QA activities, and work closely with 
supervisors to evaluate daily laboratory functions. 

Ultimately, no plan can succeed without the cooperation a11d support of the entire 
wo~king force. ENSECO takes gre.it pride in its most val:i:iblc rcsourcc•••lhe men 
and women whose: un wa vcring dedication to excellence forms the building blocks o( 
our success. 
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Fieure 1. ENStCO Quality Assurance Group Organbatlon Chart 

Corporate 
Vice President 

Executl,e of Qu.11i1y 
Committee Assurance 

Laboratory 
Laborarory QA Officers 
Presidents 
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4. QUALITY ASSURASCE OBJECTIVES FOR MEASUREMENT OF DATA 
lN TERMS OF PRECISION, ACCURACY, REPREStNTATIVENESS, 

COMPLETENESS AND RELIABILITY 

The effectiveness of a QA program is measured by the quality of the data gcner:1ted 
by the laboratory. Data quality is judged in terms of its precision, accuracy. 
representativeness, completeness and comparability. These terms are defined an,j 
described as follows: 

• 

• 

* 

• 

• 

Predslon is the degree to which the mc:uurement is reproducible. Actual 
control limits for precision will depend upon the specific project; in general, 
the r.:lati<'e percent difference (RJ>D) must be within 20%, the limit set by the 
EPA for thr. Contract L:iboratory Program (CLP). 

Acsur;u;y is a determination of how close th.: me:isurcment is to the true 
value. Unless specified otherwise in special contracts and particular methods. 
ENStCO's parameter for accuracy is :t. three standard deviations from the 
mean, with two standard deviations cst3blished as a warning for system check. 

R,:presenS?th~ness is the degree to whie!; data accurately and precisely 
rcprescnu a characteristic of a population, paramct".<t variations at a sampling 
point, a process condition, or an environmental condition. Analytical d:ua 
should represent the sample analyzed regardless of the h~tero11cr,eity of the 
original sample matrix. For example, with samples consisting of several 
phases, it ma:,' be advisable 10 analyze each phase sco.aratc!y and to determine 
each phase proportion3tely in terms of the whole sample. 

Complettnus is a sneas1:rc of the amount of valid data obtained from a 
measurement system compared with the amount that wa~ expected to . be 
obtained under correct normal conditions. The complete.,css of QC samples 
must be 100%. 

Comnarabillly expresses the confidenc:c with which one data set can be 
compared 10 another data set of the same property. Comparability is assured 
through the use of c~tablishcd and approved analytical methods, consistency in 
the basis of analysis (wet weight, volume, etc.), and consistency in reporting 
units (ppm, ppb, etc.). 
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5. STAND,\:RD OPERATING l'ROCtDURES 

Details o( the analytical and QC protocols arc contained in a 
operating procedures, commonly known as SOP's. SOP's 
requirements of the analyti.:al methods, the QA program, and 
practices. An example of some typical SOP's ire given below. 

I. Method SOP 

CMethod 613 is used) 

11/aa 

set of sto.1,dud 
iacotporate ihe 
good laboratory 

a. Project and tn,:thod requirements (detection limits, precision and 
accuracy, blanks, spikes, duplicates, acceptance criteria) 

b. Rc::igent and standard pr~paration 
c. Equipment and glassware requirements 
d. Sample preparation 

c. Sample analysis (in:trument c::ilibration, ~tand::ird, samples) r. Dat:1 arid report generation 
g. Data and report approval 
h. Sample and extract disposal 

i. Special remarks (safety rne::isures, special considerations, errors) 

2. Instrument SOP 

(Ex:irnpk is for OC/MS laboratory) 

a. Opentional protocols (start-up, settings, shut-down, c:ilibration, tuning) 
b. Maintenance and service 
c. Sample log and scr•Jicc log 

3. Sample Control SOP 
a. 
b. 
c. 
d. 
e. 
r. 

Receiving information (shipping documents, condition of samples) Log-in 
Storage 
Chain of custody 
Sample transfer 
Disposal 

4. lleai:eau SOP 

a. Suppliers 
b. Records and labels 
c. Purity and interference checks 
d. Shelf life and stor:ige requirements 
c. Precautions 
f. Disposal of excess reagents and containers 

1 
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S. Gbssware and Shippini: Coolaioers Prcparatloo SOP 
a. Suppliers 
b. Ck:ining procedures 
c. Preservatives 
d. Labeling or umple containers 
e. Records 
f. Shipping 

6. Audillo& SOP 

a. Purpoie 
b. Checklist 
c. Summary 
d. Recommendations 
e. Corrective actions 
f. Follow-up 

Specific methods are referenced and retained in the laboratory SOP's. 
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7. SAMPLE CHAlN OF CUSTODY 

A sam!)lc enters 1he labor:11ory system upon its receipt and proceeds through an 
orderly chain-or-custody sequu1cc specifically designed to ensure continual iote;irity 
of both the sample and documentation from, in the industry vernacular, •cradle-to• 
death.• 

All sam!)lcs arc received by the laboratory Sample Control Group and arc carefully 
checked for label identification, chain-of-custody, and any discrepancies. Each 
sample i1 assigo~d a uni1:1uc labontory identification number through the 
computerized Laboratory Information Management System (LIMS), which gencratc1 a 
job file and stores all ;dentifications tnJ essential informztion; a duplicate oC the 
job file is forwarded to the client. Internal chain•ol•custody procedures track the 
sample from storage through the laboratory system until the analytical process is 
complete and the sample is back in the custody of Sample Control for disposal or 
return to the c:lient. 

The (low chart below d1:scribes ENSECO's chaj11-or-cus1ody procedures. 

Sample Control 

• Check physical condition of sample 
• V eri{y doc11mcn1a1jon 
• Computer log-in 
'" Cicoeratc hardcopi job file for 

Client Manager (with copy to client) 

Proper Scoraae 

• Generate Sample Reqvest Form (by 
laboratory) 

• Trusfer sam0lc to lab with proper 
documentation 

Laboratories 

• Unused s:.mplcs returned to 
Sample Con1rol 

Sample Coolrol 

Wasle Disposal Re1ur11 to Clleot 
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8. METHOD VERIFICATION AND VALIDATION 

Source of Methods 

Since most of the analyses performed by £NS£CO laboratories arc rcgularory• 
oricutcd, lb.-: methods selected arc predominately ones sanctioned by government 
agen1!ic:s. Generally, the methods used arc those specified by the U. S. 
:Environmcnt:il Protection Agency (EPA) and orhcr icderal or state agencies, as 
provided :n the following ,cfcrcnces: 

(I) 

(2} 

{3} 

(4) 

(5) 

(6) 

(7) 

{8) 

Contract Laboralory ::>rog,am Causus Protocol, U.S. EPA (revised July 1985). 

"Guidelines Establishing Test Procedures for the Analysis of Pollutants Under 
;he Clean Water Act," 40 CFR, Part 136. Poblished in Federal Registtr, Vol. 
4?, No. 209 (October 26, 1984). 

Methods for Chemic:il Analysis of WatLr and WastcJ, EPA-600/4--79•020 (revised 
March 1983). 

Methods for Organic: Chemical Analysis of Municipal and Industrial Wastewater, 
.EPA·600/4•82·0S7 (July 1982). 

Test Methods for Evaluating Solid Waste {SW•846), 2nd Edition (revised), 
Update I (1;t4), Update II (1985), Office of Solid Wauc and Emergency 
Response, U.S. EPA (April 19&4). 

Standard Methods for the Examination or Water and Wastewater, 16th Edition, 
APHA, AWWA, WPCF, Washington, DC (1985). 

Official Methods of Analysis, 14th Edition~ AOAC, Arlington, VA (1984). 

Current £PA Contract Laboratory Program (CLP) methods for the analysis of 
Organic Priority Pollut:ints, Inorganic Priority Pollutants and Chlorinated 
Dioxins and Dibenzofurans. 

Method Verification and Valldatioo 

Before any methods arc used to generate analytical dat:i, the following method 
verific:31ion and validation criteria must be observed: 

(I) ihc selection of a method must be performed by a senior staff member. 

(2) The method m·ust be a written one, accompanied by 3n SOP, and contain 
objectives, equipment and re:igcnts, analyrical procedures, calculations, 
reporting formats and special remarks. 

(3) ihe method must be tested to achieve the claimed detection limits, precision 
and accuracy. 

(4) Data acceptance criteria must be established and approved by a senior staff 
. member and the QA Officer. 
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9. REAGENTS AND STANDARDS 

A critic:il clement in the generation or ◄uality data is the purity and grades or the 
reagenu and standard solutions that arc used in analytical operations. 
Contaminated or improperly prepared reagents or standard solutions can cause errors 
in analytical results. ENSECO laboratories continually monitor the quality or 
reagents and standard solutions through a computer database and detailed log books 
which identify the supplier, lot number, purity, preparation· date, solution and 
method of preparation, initial strength, quality checks, etc. These procedures arc 
firmly cstabli,hcd in SOP's for reagents and standards. 

To insure the highest purity possible, all primary rr.ferenee standards and standard 
solutions used by ENSECO laboratories arc those recommended and obtained through 
the National Burc:iu oi Standards (NBS), the EPA repository (R~carch Triangle 
Park, NC), and other reliable commcric:il sources. All secondary reference standards 
arc validated prior to use. The validation may involv11 comparison to previous 
standards, a check for chromatogr:iphic purity, etc., as appropriate. Stock and 
working standards arc checked regularly for signs of dc1crioration, such :is 
discoloration, formation or precipitates, and change of conccn1ra1ion. Care is 
curcised in the proper storage and handling of standard solutions, and all 
containers arc labeled as to compound, c:oai:cntration, solvent, expiration due and 
preparer. 

Reagents arc examined for purity by sul,jeetin& an aliquot or subsample 10 the 
anJlytical method correspondent to their intended use; for example, every ,.:it of 
dichloromethanc (for organic extractablcs) is analyzed prior to acceptance or 
shipment by commercial carriers. 

A computerized database is used to store essential information on specific standards 
or reagents. The system is designed 10 serve various functions; for instance, the 
computer will issue warnings on expiration dates, or allow the chemist to obtain a 
list of all working standard solutions prepared from the same ttock solution. The 
program also facilitates the management and auditing of reagents and standards. 
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10. INSTRUMENT CALIBRATION 

Calibration of instruments is requir:d to i,nsurc that the aoalytical system iJ 
opcr:iting C•>rrcctly and functioning 11 the pzopcr sensitivity to meet tst:,.blhhed 
detection limits. Th: complexity oi modern instrumentation has Crt3tcd th: demand 
for tighter quality control so that malfunctions may be quickly d:tceted and the 
quality o( analytical results is continually maintained. Each instrument is ealibn1ed 
with standard solutions appropriate to the type of instrument and tht. line:ir range 
csrablished for the: analytical r.\ethou. Frequency of calibration and concentration 
of st3ndard, is dctcrmin~d by the manuiacturcr's g•Jideli11cs, the 11nalytic1I method, 
and the requirements oi special contrai:ts. 

Following arc uamplcs of QUbration rcq11ircments for GC, GC/MS, AA and ICP 
instrumr.n ta tioo. 

GC Calibration • The GC used for quantitation is c::rlibr~tcd according to the 
protocol that is used for a particular analysis. For the: analysis of chlori11a1cd 
pesticides and PCB's, the procedure outlined in the EPA•CLP 'Organics Analysis 
St:11ement of Work" is followed. For tht: analysis of drinking water samples 
submitted for the dctcrmin:11ion or insecticides aod herbicides, the procedure 
outlined in th~ corrcspondit'ig method is followed. 

CC/MS Calibration • All QC/MS ins1rumcn1s must undergo calibr3tion to ensure the 
quality of the data acquired during any shift. Daily (or every 12 hours) the mus 
calibration standard is analyzed to demonstrate that the instrument meets the 
standard mass spectral abundance criteria. Whenever any action is taken which may 
affect the tuning p~ramctcrs of the instrument (e.g., suurc:e cleaning or other 
mainten:1nce) the mass calibration must be verified regardless of the 12·hour time 
period. Mass calib:ation criteria must be met before any analysis (standards, bfanks 
or samples) using EPA protocols may be perfor111cd. 

AA and ICP Callbrallo11 • Other Instruments, such as atomic absorption 
spectrometers (AA) and Jnduct:vcly Coupled Argon Pl:ism11 Emission Spectrometers 
(ICP), must be calibrated every 2 hours, or sooner if a check standard (one is run 
every JO samp!~sl (:ills more than ten l)ercent off a calibration curve. Interference 
checks must also be pcrrormed every 8 hours. 

The systematic criteria cst:iblished for instrument c:ilibration and certific:itioo by 
the EPA for the C,mtract Laboratory Progr:im (CLP) has been adopted by ENSECO 
;s the archetype tor both EPA and non•EPA work; ENSECO also uses the 
calibration criteria specified io certain methods promulga(ed by regulatory agencies. 
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11. lNS1".RUMENT PREVENTIVE MAINTENANCE 

To rn1nim1ze downtime and interruption of production, preventive maintenance is 
routinely performed on each analytical instrument. Designated laboratory personnel 
are Cactory-traincd in routine maint.eMnce procedures of all major instrumentation. 
When repairs are neccssar~, they arc prrforn1cd by either the in-house engineers or 
the instr:imcnt manufacturer under service contracts and warranties. 

Each labontory is required to maintain detailed logbooks of pre·vcntivc: maintenance and repairs for ,acl\ analyti..::il instrument. 

', : ~ -- ' -. ._ 
- t :.-,, :I-'"' 

C. -
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ll. DAT A REVIEW AND REPORTING 

Laboratory data must pass the scrutiny of peer and supervisory review a:id 
evaluation before it is consider.:d ready for elient use. All data is reviewed first by 
another analyst nr data specialist to ensure that it is complete, that precision, 
acc:.iracy and detectiun limits have been met, that i111crpretatio11 of raw data and 
c:.lculations arc correct, that contractual requirements have been 'ulfilled, and 
finally, th:,;t all ioformation is well documented. The data is then cxac:iced by the 
laboratory supervisor or manager who will approve the results. Members of the QA 
staff may also check the results 011 selected d:!la sets. (For a tyl)'ical data 
reporting scheme, sec Figure 2 below.) 

ENSECO laboratories u1e the computerized Laboratory Information Management 
System (LIMS), as well as a variety of custom applications, to transfer d'\ta from 
instruments to co111pu1en, perform calculations, cheek results, generate reporu, and 
to enr11rc data integrity anci security. 

A variety of reporting formats, from computerized dat:1 to complex regulatory 
reporu, can be integrated into a client's existing information system. In addirion 
to the regular hardc:opy report, clients can also rc-:civc analyric:il results on a. 
floppy disk, magnetic tapes or via electronic mail. 

Chahf ... , ... 
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13. CORRECTIVE ACTIONS 

When errors, deficiencies or ou1-of-con1rol situations exist, the QA plan provides 
system,uic p1·occdures, called •corrective actions,• to resolve problems and restore 
proper functioning of the an:ilytical system. 

L:iboratory personnel arc alerted that corrective actions may be neccss:i.ry if: 

I) QC data is outside the warning or acceptable windows for precision and 
accuracy. 

2) Undesirable trends in concentration, spike recoveries and relative percent 
difference (RPO} arc detc;tcd. 

3) There arc unusual changes in detection limits. 

4) Deficiencies arc detected by the QA Officer during internal and external 
audits. weekly walk-throughs, or from the results of performance evaluation 
samples. 

5) Complaints arc received from clients. 

Corrective action procedures arc often handled at the bcttch level by the analyst. 
who will review the cx1ractio11 procedure for possible errors, check the instrument 
c:ilibration, spike mixes and standard mixes, instrument sensitivity, etc. If the 
problem persists or c:innot be identified, lhe matter is referred to the lai;oratory 
supervisor, manager and/or QA Officer, who will conduct furrher investigation. 
When the problem is resolved, the QA Officer is provided with full documentation. 
which is kept on file in the QA office. Corrective action documentation is 
routinely reviewed by the Corporate Vice Presi? cnt of Quality Assurance. 
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14. QA/QC REPORTS 

The reporting system is a valuable tool for measuring the overall eUectiv~ncss o! 
the QA program. It serves as 1n instrument for evaluating the program design, 
identi(ying problems and trends, and planning for future needs. E:1ch laboratory 
QA Officer must submit extensive quarterly QA reports tr, the laboratory president 
and 10 the Corporate Vice President of Quality Assurance. These reports include: 

I. A systems audit report. 

2. Performance evaluation scores and comment:iry. 

3. The number of quality control samples performed and test results. 

4. Rcsu!.s of site visits and audits by rcguiatory agcn1:ics and other clients. 

5. Status of major contracts, projects, and certifications. 

6. Problems encountered and corrective ai:tions taken. 

7, Comments and r.ecommenda1ions. 

In turn, the Corporate Vice President or Qu:i.lity Assurance must also submit 
quarterly reports to the Executive Committee, the Chairman of the Board, and lo 
each laboratory president. These reports summarize the information gathered 
through the laboratory reporting system; they also contain a thorough review and 
cvalu:llion of laboratory operations as derived from inspections and audits the 
Corpor;ite Vice President of Quality Assurance has personally conducted, and include 
any recommendations or comments. 

,,.j 
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INTRODUCTION 

Enseco Incorporated, Rocky Mountain Analytical Laboratory (RMAL) provides 
analytical chemistry services to industry and government in a wide variety or technical 
areas. RMAL specializes in solving both routine and highly challenging environmental 
problems with an approach that Is both technically sound and cost effective. All 
analytical services are performed under the auspices of extensive quality assurance and 
quality control (QA/QC) programs. These programs control every aspellt or analytical 
services to provide a product or high, documented quality. 

The principal component of RMAL's QA program are described In a companion 
<i'3cument "Enseco, [nil. Quality Assurance Plan," Enseco's comprehensive. QA prcgram 
m,•ets or exceeds the rigorous criteria estallllshed by the EPA and major state agencies. 
To .ensure the continuous production of the highest quality data, Enseco has Integrated 
responsibility for the QA program Into all staff and management levels, and Includes a 
corporate QA oversight program. This sophisticated approach ensures that all data 
reported are scientifically valid, legally defensible and are of know precision and 
accuracy. 

The Labo,·atory QC Plan contained In this document presents specific details oC 
R:¼AL's standard :loerating procedures for quality control. This document Is written for 
laboratory operatio.ns &!Id contains highly specific details associated with the Laboratory 
Information Management Syste 1 (LlMS) used to record the QC results. 

In addition to the Internal QC measures described In this Laboratory QC Plan, 
R~tAL participates In many performance evaluation studies each year at Its own 
expense. These PE samples are analyzed to maintain laboratory certifications from 
majo~ state and fec;eral agencies. A current list of RMAL certifications is included as an 
appendix. 
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Rocky Mountain AnalY1ical Laooratory 

!. Overview 

The purpose or a QA/QC program is to monitor the performance of the laboratory 
and the:eby assure that data generated Is or known precision and accuracy. 

The new Standard QA/QC program is based upon monitoring the performance oC the 
labor&tory using Laboratory Control !: .mples (LCS) as opposed to using the authenic 
samples as the QC matrix. In the past, RMAI, has generated a substantial 
percentage of its QC data based on spike, duplicate, and surrogate recovery 
Informs tion obtainecl using the authenic samples. There are_ advantages and 
disadvantages to this approact. An advantage is th .. t it provides data about the 
performance o( the method on these samples and sometimes, therefore, facilitates 
data interpretation. A di$advantage oC this apprC;ach is that matrix interferences 
and sample non-homogeneity often influence reccveries and make It difficult to 
assess whether recoveries which fall outside control limits arft the result nf 
laboratory problems and/or errors, or are the result of ,. matrix effect. This 
approach has leci to a fairly high number of repreps and reanalyses. 

The new Standard QA/QC program is based upon monitoring the prec1S1on and 
accuracy of an analytical method by analyzing a set of duplicate Laboratory Control 
Samples (LCS) which have been spiked with a set of target compounds. By 
analyzing, In duplicate, a set of samples which have b1:en spiked with compounds at a 
defined level above the ~etection limit, both precision and accuracy Information can 
be obtained with reg:1larity. '!'he LCS matrix for aqueous samples will consist of an 
appropriate clean water (deionized, carbon-filtered, etc.) and the LCS matrix for 
solid samples will consist of Cellte (diatQmaceous earth) which has been 
pre-cleaned. The pur_.ose o( the LCS is not to duplicate the sample matrix. Rather, 
the LCS provides an interference-free, homogeneous matrix from which to gather 
historical data to establish control limits which allows the monit:>ring of 
per!orm1\nce of the labc;ratory In using the method and, thereby, judge wht•ther the 
data gen,~rated in the lab on any given day is valid. 

An LCS sample has been established for each test performed. 'l'he LCS is analyzed 
at a frequency of one set of duplic2.te controls rer 20 analyses tor organic tests, and 
one set of duplicate analyses per analytical lot for Inorganic tests, An analyth~al lot 
Is defined as a S'lt of samples analyzed at one time. 

Control limits have been established (or each o{ the enalyte$ monitored In the LCS. 
Control limits tor accuracy wi!l be based on the average recovery +/~ 3 standard 
deviation units. Control limits for precision range from O (no difCer~nce between 
du[)licate LCS results) to the average relative percent difference + 3 standard 
deviation units. 

Analytical data generated with an LCS which falls within the control limits wfll be 
judged to be In control (although data which f&l.13 within 2-3 standard deviation units 
will trigger an In-house investigation). Data generated with LCS samples which fall 
outside the control limits Is considered susi;,ect and will be redone or reported with 
qualifiers <see il,B. l. below). 

The recovery data are entered by the analyst onto a control chart which Is specific 
for the method and analyte. These control charts s.re updated on a quarterly basis 
by the QA/QC Department to generate new limits. 

l 
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In addition to the LCS samples, both the Organic and Inorganic departments perform 
do some department-specific QC. In the Organic area, where samples are typically 
extracted In small batches due to holding time and other constraints, reliance on the 
LCS as the only QC check would lead to to a situation in which no QC data was 
being generated with a high percentage of our work. To alleviate this situation, a 
blank spiked with surrogates, called a Surrogate Control Sample (SCS), Is analyze :l 
with each analytical lot. This SCS also serves as the method blank and is not 
analyzed In addition to the method blank. The recovery of components in this SCS is 
monitored using control charts identical to those used for the LCS samples. 

Data which is generated with an SCS ·.vhich Calls within the cont,i:l 11.mits is judged 
to be In control, Data which is generated with an SCS which falls outside the 
control l!mits Is conside:·ed suspect and Is redone or reported with qualifiers. 

lf surrogate recoveries in the client's samples are outside the established control 
Hn:;ts, but the SCS Is within the limits, the method was assumed to have been 
performed correctly and that the low recoveries are based on matrix eCfects. 

fl project specific crite~ia are established which dictate that the surrogates In a 
p,artkular group samples be within the limits {either our lab limits or CLP limits), 
this is considered to be an element of project-specific QC. Our policy duplicates the 
EPA-CLP program: we will reanalyze a sample with surrogate recovt:ries outside 
the limits with the understanding that if, or, reananalysis, the surrogates fall within 
the limits, the lab reports the new data at no charge to the client. If, however, the 
second analysis duplicates the results Crom the first analysis, indicating a matrix 
problem, the client is charged (o~ the second analysis. The same policy applies to 
matrix S[)ike data, both (or Organic and Inorganic analyses. 

In addition to th,• LCS namples In the Inorganic department, one blank, one matrix 
spike, and one matrix duplicate are analyzed with each analytical lot. This data 1s 
typically r.ot report11d and is used for internal information only. The Information Is 
kept on me and can be reported as an element o( special QC Reportables at an 
additiona: charge to the client. 
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II, Internal Procedures 

THE PROIE RESPON~IBILITY FOR IMPLE:\!ENTING T6E QC PROGRAM LIES 
WITH THE ANALYST, THE QA/QC DEPARTllENT SERVES IN AN AUDIT 
FUNCTION AND ALSO ADDRESSES SPECIAL QA NEEDS SUCH AS QA PROJECT 
PLANS AND SPECIAL QC NEEDS, QC INFORMATION NEEDED FOR STANDARD 
REPORTS WILL BE GENERATED, DOCU:\!ENTED, AND INCLUDED IN THE 
PROJECT FILE BY THE ANALYST, NON-STANDARD QC INFORMATION WHICH 
MAY BE REQUIRED FOR PROJECT-SPECIFIC QC WILL BE THE RESPONSIBILITY 
OF THE PERSON ASSEMBLING THE REPORT, ALL INFORMATION SHOULD BE 
AVAILABLE TO THAT PERSON IN THE PROJECT FILE OR WITHIN LlllS, 

A. QC 5amples Required Under Standard Laboratory QC Program 

1. Metals/Inorganic Departments 

a. Duplicate LCS samples per analytical lot. ENSECO LCS samples 
have been established for ICP metals, graphite furnace metals, and 
cyanide. ERA control samples will be used for all other 
para meters. 

b, One blank per analytical lot. 

c. One matrix ~p :ke per &nalytical lot. 

d. One sample cuplica te per analytical lot. 

2, GC/MS and Chromatography Departments 

a, Duplicate LCS samples analyzed at a frequency of one set or 
dupHcates per 20 analyses, ENSECO LCS sampl,1s have been 
established for the routine methods (applicable to a variety of 
analyte llstsh 624, 625, 608, PCB's, PNA's(610), Herbicides, 
organophosphate pesticides, 601/602, 

Non-routine tests will require a special spike and/or surrogate mix 
which will be defined by GC or GC/MS supervisors. These mixes 
are then spiked Into the water and Celite matrices I!!. defined In the 
standard QC protocol. Control charts will be generated for these 
special mixes aCter 10 points have been generated. Until control 
limits are generated, the recovery data from these mixes are 
reported In the QA/QC section of the report. After control limits 
have been generated, the test Is treated as a routine test for 
purposes of QC reporting. 

b. One blank (carbon-tllterod water for aqueous samples and a reagent 
hlank for solid matrices) spiked with surrogate standards (SCS), per 
analytical lot, Once again, surrogates are only de!lned for routine 
analyses, Non-routine t&11ts will follow the guiciellr,es given above. 

Note, It Is not a requirement undor this QC program to defl:'le si;rrogates for 
all non-routine tests. This Is a Judgement which must be made t;y the 
laboratory supervisors. 
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-Rocky Mountain Analytical Laboratory 

B. Generation or QC Data 

l. Generation of QC Samples 

All samples are associated with the appropriate QC analyses, (LCS, SCS 
and blanks) by QC lot. The QC lot is assigned to the samples at the time 
the QC samples are ge:ierated. Depending on the test being done, QC 
samples can be generated either at the time of extraction/digestion 
(exar,:,ple: BNA analysis) or at the time of analysis (example: TOX). 

The QC lot Is named by combining the 3 charac•er method code fo1· the 
analysis as listed in LIMS, with a sequential number assigned In the 
laboratory. The numbering scheme varies somewhat for Organic and 
Inorganic tests. 

a. Inorganic tests 

Duplicate LCS samples and a blank are generated with each 
analytical lo~. 

The QC lot Is assigned based on the 3 character method code and a 
sequential 3 digit number modi!ied with an alphabetic character. This 
modification needed to maintain consistency with the numbering of 
or.,:anic tests. Example: (or ICP metals, water samples analyzed In one 
clnalytlcal lot could be assigned a QC lot of ICP00lA, 

With that lot Is associated the following QC samples: 

1CP001AQ01LCSICP00 
ICP00 lAQ0lLCSICP0 l 
ICP00 1AQ018LKICP 

The first 7 characters Identify the QC lot number. The next 3 characters 
signify the matrix type. The next 6 characters are the test assignml!nt 
(LCS or blank), The final 2 character& are th11 replicate numbers. 

The next analytical lot of water samples would be assigned a QC lot qf 
ICP002A and QC samples would be numbered accordingly: 

ICP002AQ0ILCSICP0u 
ICP002AQ01LCSICPO l 
ICP002AQ018LKICP 
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Rocky Mountain Analytical laboratory-~ 

b. Organic tests 

Duplicate LCS samples are generated after every 20 analyses. An 
SCS Is generatad with each analytical lot. 

The QC lot is assigned based on the 3 character method ~ode and a 
sequential 3 digit number, modified with an al[)habetic character. 
This modification is needed to :ink the SCS with the most recent 
LCS. 

For example: BNA soil analyses 

Day 11 10 samples prepped 
QC needed: duplicate LCS 1nd SCS 
QC lot assigned: BNA00lA 
QC sample numbers In the lot: 

BN A001AQ20LCSBNA00 
BN A001AQ20LCSBNA01 
BNA001AQ20SCSBNA 

Day 2: 10 samples prepped 
QC needed: SCS 
QC lot assigned: BNA00lB 
QC sample numbers In the lot: 

BN A00 1AQ20LCSBN A00 
BNA001AQ20LCSBNA01 
BNA001BQ20SCSBNA 

Note: the LCS samples are not reanalyzed with this group of samples, but 
the results of the LCS samples from lot BNA0OlA are linked to the 
8amples with lot BNA00lB in the d'lta base. 

Day 3: 10 samples prepped 
QC needed: duplicate LCS (because 20 samples have been analy;:ed 
since the last LCS) and SCS 
QC lot assigned: BNA002A 
QC sa,nple numbers In the lot: 

BNA002AQ20LCSBNA00 
BNA002AQ20LCSBNA01 
BN A002AQ20SCSBN A 
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2. Entering QC sample assignments into LIMS 

The Results Entry Screen within LIMS for either prep or ana!yti<:al 
results (depending on the test being performed) will ask for the QC lot 
number and associate It with all the samples bt!ing gt"Ouped in that lot. 
The Screen will also ask whether LCS, Blank, and/er SCS samples wHI be 
associated with the lot. 
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3. Scheduling QC sllmples for analysis 

All samples with the same -,!C lot number should be carried through the 
entire analysis together. Backlog sheets from LIMS will include QC lot 
number information to aid in scheduling. 

At times it may be imposs:ble to analyze all samples with the same QC 
lot number together. In that case, the QC samples should be analyzed 
with the first set oi samples analyzed from the lot. 

The following priorities should be used to determine scheduling: 

a, Meet holding times 

b. Meet promised due date 

c. Keep samples within a QC lot together 
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4. Analytical Protocol 

TEE QA/QC PROGRA:'rt IS STRUCTURED SO THAT DECISIONS ABOUT 
THE ACCEPTABILITY OF THE DATA ARE ~!ADE BY THE ANALYST. 

All analytical work must be done using the following protocol in order to 
ensure that QC decisions are made In the most timely manner so as to 
generate quality -lata eft'icien';ly, minimize reruns, and thereby meet 
project due dates. 

a. Calibrate instrument 

b. Analyze all QC samples and plot recovery and pr~cis1on 
Information on control chart~. IC data is outside the control limits 
(based on guidelines given In Section 11.C.) DO NOT fROCEED 
WITH ANALYZING THE SAMPLES. CONSULT YOUR 
SUPERVISOR. Anal~·sts using auto-samplers MUST gather and plot . 
all QC Information beture leaving the Instrument for unattended 
operation. 

c. IC 111! QC check., out correctly, proceed with analysis of samples. 

d. rr QC does not check out, determine source ot problem (standards, 
Instrumentation, prep etc.). Each anal?st sr.ould have a checklist 
to help in identifying problems. Determine whether analysis of 
samples should proceed based on the following criteria. 

1. Validate instrument operational settings, sensitivity, and linearity. If 
problem is detected, correct the problem and reanalyze QC samples. If· 
QC dat£1 is within cuntrol limits, proceed with the analysis of samples. If 
QC samples are still outside the limits, continue to troubleshoot or go to 
step 2. 

2. Validate that analytical standards are good. If problem with standards Is 
detect11d, use a different standard and reanalyze QC samples. If QC data 
Is within control limits, ,•ecallbrate with the new standard solutions and 
proceed with the analysis oi the samples. If QC data is still outside the 
llmits, go to step 3. 

3. Validate that prep was performed correctly. Check prep sheets tor any 
anomalies. If no anomalies are found, reprep samples. If samples cannot 
be reprepped due to ls.ck of sample, analyze sa'l!p!es and report data with 
the qualifier that "Laboratory QC performed with this sample was 
outside of normal control limits'', If sufficient sample remains, but 
holding times have expired, reprep samples. 
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If problems with the prep are discovered based on examination or the 
prep sheets, notify your supervisor. The supervisot" should cec:de 
whether to reprep the samples bar.~d on the following criteria: 

a. IC the problems identified with the prep or the QC sample clearly 
affected only the QC sample and none or the other samples prepped 
with it (example: QC sample taken to dryness In the KO), and a 
decision is made not to reprep the other samples, the sample 
results can be reported without qualifiers. 

b. If the problems identified could have poter:tially affected all of the 
samples prepped with the QC sample, the samples should be 
reprepped. If the samples cannot be reprepped for some reason, 
the sample results must be reported with a qualifier. 

The entire episod,', Including reasons to support the Cina! decision, must 
be documented on a Warning/Out of Control fot"m and forwarded to the 
QA Department. 
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C. Interpretation and Use ot QC Information 

1. Accuracy Data - Monitored by Spike and Surrogate Recc·•eries 

Measured Concentration 
% Recoverv::: ---------­

Actual Concentration 
X 100 

For each of our routine analyses, control charts will be established for 
QC samples which will be method and analyte specirlc. .The control 
limits will be based on the average recovery o( lhe analyte +/- 3 standard 
deviation units. Only recovery data from QC samples will be mon·tored 
and charted, All recovery data that falls within the control limits ls 
acce[)table and all data generated with an acceptable QC sample is also 
considered to be acceptable. 

For multi·analyte LCS and SCS samples, 8096 of the analy_tes must be 
within the control llmi ts for the QC data to be considered acceptable. 
Consistent recovery problems with one analyte In a multi·analyte LCS or 
SCS sample will become obvious from the control charts. 

Initially, QC limits will be based on CLP limits. After '20 points have 
been generated under this program new limits will be calculated, These 
limits should be tighter than the c;.,p limits due to the consistency of the 
matrix which we are monitoring. The QA Department will be responsible 
for generating the control charts and U[ldating them on a quarterly basis. 

The control charts will be used as follows: 

0-2 sigma - recovery data is In control. All systems are 
lunctioning well. 

2-3 sigma • recovery data Is in control. However, problems 
may be developing. Notify supervisor. Investigate 
problem and fill out a Warning/Out of Control Form. 

over 3 3igma - recove~y data Is out of control. All data 
generated with this QC sample Is suspect, Reprep may 
be necessary (consult your supervisor). It sam[ltes 
cannot be reprepped and/or reanalyzed due to lack ~r 
sample or other problems, the saml)les should be 
analyzed, but the data must be \'!Ualiiied when 
reported. A Warning/Out of Control i.'orm must be 
fllled out. 

10 

thunter
008363



__ ------------------. ___________ ,..,R,,;oc=ky Mountain Analytical Laboratory 

Data t:ends * recovery data Is within control limits but Is 
consiste:itly lncreas:r.g or decreasing. Five cor.secutiv~ 
data points in one direction indicate that a problem m,iy 
be developing. lnvest:gate problem and till out a 
Warning/Out of Control Form. Notify the QA 
Department Immediately. Data generated with 5 trend 
points is still considered "in control" unless the QA 
Department, on in'lestigation of the problem, concludes 
otherwise. 

Recovery data is within control limits but is 
consistently above or below the mean. Five consecutive 
data points lying allov.i or below the mean indicate that 
a problem may be developing. Investigate the problem 
and fill out a Warning/Out of Control Form. Notify the 
QA Department Immediately. Data generated with 5 
trend points Is still considered "in control" unless the 
QA Department, on Investigation of the problem, 
concluries otherwise. 

2. Precision Data * Monitored by Relative Percent Difference between 
Duplicate LCS 

For each set of duplicate LCS samples, the precision o€ the analysis will 
be calculated using the Relative Pe:ce'lt Difference (RPO). 

% recovery LCSl - % recovery LCS2 RPO = _ ... _____________ _ 
(% recovery LCSl + % recovery LCS2\/'2 

This precision Information will also be tracked using control charts, 
similar to those described above. Control limits for precision (reiatlve 
percent difference) range from O (Identical duplicate LCf: results) to the 
average relative percent difference + 3 standard deviation u:iits. The 
decision process for accepting ,\nd rejecting data and the procedures for 
using the control charts are identical to those described above. 
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D. Tracking of QC Information 

THE GENERATION', DOCUMENTATION, AND INCLUSiON OF QC 
INFORllATION IN THE PROJECT FILE IS THE RESPONSIBILITY OF THE 
ANALYST. AN ANALYSIS IS NOT COMPLETE LtlTIL THE QC 
INFGR:'<1ATIC,N IS CO:\iPLETE. 

1, QC information will be compiled by project using two sets of forms, one 
for prep Information and one for analytical information (forms a:" 
attached), The purpose of these forms is to accumulate all of the 
standard reportable QC information in one !)la.:e and accumulate it in the 
easiest possible mar.ner, that is when it is zenerated. 

a. The prep form Includes QC lot number, which projects and samples 
are part <""f the QC lot, the QC samples generated, the spike and 
surrogate solutions used, the date and time 0£ pre;;,, tt,e analyst(s) 
Involver!, and anomalies observed. 

The prep form Is filled out by the pre? lab for samples which 
require prep anci Xeroxetl for inclusion In each lab/project foll!er 
which has sa,1ples associated with the QC lot. The ultimate 
r-esponsibility for the accuracy, completene:•~, and timely inclwi:on 
ol the informaclon into the lab/project file lies with the Supervisor 
In the Pre(,) Lab, 

b. The analysis form includes the QC lot number, which projects and 
samples are part of the analytical lot, whether the samples were 
analyzed with tile QC samples from the same QC lot, and 
recoveries of spikes and surrogates from the LCS and SCS samples. · 

The analysis form Is fi!led out by the analyst and Xer<,xe<l Cor 
lnclusior: In each project folder which has samples as~ociated with 
the analytical lot. The ultimate responsibility for the accuracy, 
completer.ess, an1 timely inclusion of the 1.,:..,.-m,~iO"- Into the 
project tile lies with the Sut:,Jrvisor of tL analytical group 
ger,cratlng the data. 

ALL QC INFORMATION (cor.:Pr,ETED PREP AND ANALYSIS FORMS) 
MUST BE IN THE PROJECT FILE WHEN DATA IS ENTERED INTO 
L!MS. THE PERSON SENDING OUT THE REPORT Oti :,·IE PROJECT 
MANAGER IS NOT RESPCNSiBLE FOR TRACKING DOWN THIS 
INFORMATION. 
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2. QC results are log-ged into L[;\IS at the time that ar,alytical results are 
entered. Th~ Results Screen in LIMS will prompt the analyst tor the 
results of the QC S'!.mples associated with the QC lot of the sanples 
being entered. 

If the samples within a QC lot have been split up due to a scheduling 
problem, the first set of analyses within the lot should have had QC data 
associated with it. LIMS will not prompt for QC information if it has 
already been entered. 

3. Cont1·ol charts are located at each of the analytical Instruments. A 
control chart Is used in the lab-:iratory for a period of one week (Sunday 
through Saturday}. Analysts enter information onto the control char'.s 
each time analyses are performed. At the end of each week, the control 
charts are turned into the QA nep, ~tment for inspection. A new control 
chart is put in use for the following wE.-t,, The old charts are archived by 
the QA Department. 

The control charts are updated with new limits on a quarteriy basis. 

In addition, all Warning/Out of Control forms generated during the week 
are turned into the QA Department. The QA Department will vedfy that 
a Corm is present for each QC data point outside the 0-2 sigma range and 
follow-up on the corrective actions which have been taken • 

. 4. The QA Department will provide monthly QC summaries based on the QC 
database in Ll:\1S. Thes~ summaries include a discussion · of the 
performance of the laboratory and the methods and any corrective 
actions which have occurred during the month, 
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E. Reporting of QC Information 

QC information will be reported in a standaru format unless Sl)ecial [lroject 
requirements dictate alternate formats. 

The standard format Includes a brieC discussion of the QA/QC progra:-::, the 
current LCS arid SCS control limits for the tests performed on the samples, 
and the results of the LCS and SCS samples associated with the QC lots of the 
samples being reported. 

The standard report also includes GC/MS surrogate recovery information. Tllis 
information Is not Included In the QC section, b.:t rather on the lnd'.vidual 
sample results sheets. 

The standard format does not Include any information about recovery cf spike 
co'llpounds or duplicate results. This information is available only through 
project-speci£ic ~~ and muat be requested wh11:n the,[lroject Is set up. 

1. Standard Reporting Format 

a. Brie! discussion of ENSECO w,A/QC program as applied by R:t1AL 

b. A listing or the QC lot numbers of the samples reported, LCS and 
SCS recoveries from QC lots associated with the samples reported, 
and control llmits for those lots. This QC data Is reported by 
department by test, in the order that the tests are reported in the 
analytical r«sults section of the report. 

Order: GC/MS DEPART!\IENT 
GC/MS VOA 
GC/!lfS BNA 
GC/MS MISC 

CHROMATOGRAPHY DEPAk. MENT 
GC VOA (601, 602, BTEX) 
GC PEST (OCP, OPP, TRIAZINES) 
PCB 
HERB 
600 METHODS (603,604,605,606,601,609,610,611,612) 
GCHYD 
GC BPD 
GC MISC 

METALS 

INORGANICS 
pH 
SPECIFIC CONDUCTANCE 
SOLIDS (TDS, TSS, TS, TVS) 
Ca 
Mg 
K 
Na 
FLUORIDE 

14 

thunter
008367



CHLORIDE 
BROMIDE 

Rocky Mountain Analytical Laboratory 

N (NITRITE, NITRATE, NITRATE+ NITRITE) 
ORTHO·PHOSPHATE 
S (SULFATZ, SULFITE, SULFIDE, R SULFIDE) 
ALKALINITY (TOTAL, HYDROXIDE, CARB, BICARB) 
HARDNESS 
ACIDITY 
BOO 
COD 
TOC 
TOX 
AMMONIA 
TOTAL KJELDAHL N 
TOTAL O.lGANIC N 
OIL AND GRI:ASE 
CN (FREE, TOTAL, REACTIVE) 
PHENOLICS 
COLIFORM (FECAL, TOTAL) 
RESIDUAL CL 
HEX CR 
TRIVALENT CR 
COLOR 
MBAS 
TURBIDITY 
FLASH P01NT 
'l6 OIL . 
96 WATER 
'l6 SOLIDS 
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Rocky Mountain Analytical Laboratory 

2, Part I of QC Report • Discussion of ENSECO QA/QC Program 

a, Text tor Standard QA/QC Package. 

The ENSECO laboratories operate under a vigorous QA/QC 
program designed to ensure the generation ot scientifically valid, 
legally defensible data by monitoring every aspect or laboratory 
operations. Routine QA/QC procedures Include the use of approved 
methodologies, indei;:endent verification of anal~·tical standards, 
use of duplicate Laboratory Control Samples to assess the precision 
and accuracy of the methodology on a rout1ne basis, and a rigorous 
system or data review. 

In addition, the E~SECO :aboratories maintain a comprehensive set 
t1f certifications trom both state and federal governmental 
agencies which require frequent analyses of blind audit samples, 
The Rocky Mountain Analytical Divi_sion of ENSECO Is certified by 
the EPA under tl:e EPA/CLP program for both Organic and 
Inorganic analyses, under the USATHA:\'IA (U.S. Army) program, by 
the Army Co:-ps of Engineers, and the state~ of Colorac~, New 
Jersey, New York, Utah, and Florida, among others. 

The ENSECO QA/QC program Is based upon monitoring the 
precl~lon and accuracy of an analytical method by analyzing a set 
of duplicate Laboratory Control Samples (LCS) at frequent, 
well-defined Intervals. An LCS is a weU-charactlzed matrix which 
Is spiked with target compounds at 5-100 times the r11po1 .Ing limit, 
depending upon t:1e methodology being mo11.itore.J. The purpose of 
the LCS Is not to duplicate the sample matrix, but rather to 
provide an interference-free, homogeneous matrix from which to 
gather data to establish control limits. These l~mits are used to 
determine whether data generated by the laboratory on any given 
doy Is In control, 

Control limits Cot accuracy (percent recovery) are based on the 
average, historical percent recovery +/- 3 standard deviation 
units. Control limits for precision (relative percent difference) 
range Crom O (Identical duplicate LCS results) to the average, 
historical relative percent difference + 3 standard deviation units, 
These control limits are tairly narrow based on the consistency or 
the matrix being monitored and are updated on a quarterly basis, 

Analytical data generated with an LCS which falls outside of the 
control limits Is reported with the qualifier "Laboratory QC 
performed with this sample was outside of normal control limits". 

For Organic analyses an additional control measure ls taken In the 
form of a Surrogate Control Sample (SCS). The SCS Is a control 
sample spiked with surrogate standards which Is analyzed with 
every analytical lot, The recovery of the SCS Is charted on control 
charts In exactly the same manner as described for the LCS, and 
provides a dally check on the performance of the method, 
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Rocky Mountain Analytical Laboratory 

Accuracy for LCS and SCS is measur d by Perce:1t Recovery. 

Measured Concentration 
% Recovery = ------·--·-····-- X 100 

Actual Concentration 

Precision for LCS is measured by Relative Percent Diffe~ence 
(RPO). 

% recovary LCSl • 96 recovery LCS2 
RP D = ----------·--·······------

(% rucovery LCSl + 96 recovery LCS2)/2 

All samples anl!lyzed concurrently by the same test are assiiJled 
tl'e same QC lot number. Projects which contain numerous 
samples, analyzed over several days, may have multiple QC lot 
numbers associated with each test. The QC hformation which 
follows Includes a listing of the QC lot numbers associated with t~e 
samples reported, LCS and SCS (where apr;>licablel recoveries Crom 
the QC lots associated with the sa.nr;>lc~, and control limits for 
these lots. The QC data is reported by test, In the order that the 
tests are reported in the analytical re.ults section of this report. 
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Rocky Mountain Analytical Laboralory 

3. Part II ot QC Report - Tables or QC Results 

a. QC data Is reported in 4 section$ (corresponding to departments 
within the company): GC/MS, GC, a:id JIETALS,and INORGANICS. 
TesL within these sections are repor·:ed In the order given in 
!I.D.l.b. In tabular for .. \. Data Crom all QC lots associated with the 
samples are reported for each test. 

Order: GC/;\IS Sample, Test, QC lot description 
LCS results for all GC/:\!S tests and QC lots 
SCS rasu!.s for all GC/MS tests and QC lots 

GC Sample, Test, QC lot desc1·iption 
LCS results for all GC tests and QC lots 
SCS results tor all GC tests and QC lots 

Metals Sample, Test, QC Jot description . 
LCS results tor all Metals tests and QC lots 

lnorganics Sample, Test, QC lot description 
LCS results for all Inorganic tests and QC lots 
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Test 

Rocky M,.,untain Analytical Laboratory 

b. Exampta: Sample, Test, QC lot description (Organic Tests) 

Laboratory Sample Number TestQC Lot Number 
LCS SCS 

63548·01 

63548-02 

VOA VO.-\045 
BNA B ·,A098 
VOA VOA045 

VOA045D 
BNA096D 
VOA045A 

c. Examp:e: Sample, Test, QC lot description (Inorganic Tests) 

Laboratory Sample Number TestQC Lot Number 

63548-01 

63548-02 

ICP JCP154 
TOXTOX137 
ICP ICP154 
TOXTOX138 

d. Exam pie: LCS Report (Both Organic and Inorganic Tests) 

Concentratlon(ug/1) 
QC Lot Analyte Spiking Measured 

LCSl LCS2 

Accuracy(%) 
LCSl LCS2 Limits 

Precision/RPO! 
LCS Limits . 

Note: Keep all analytes in a given test :or the same QC Lot togethe~ 

Test 

e. Example: sc:.; Report (Organic Tests Only) 

QC Lot 
Concen tratlon(ug/1) 

Analyte Spikin6 Measured 

Note: Keep all analytes in a given test for the same QC Lot together 

19 

Accuracy(%) 
SCS Limits 
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Rocky Mountain Analytical Laboratory 

f. Example QC Report for a group of pe.;ticide analyses 

QUALITY CONTROL REPORT - CHROMATOGRAPHY DEPARTMENT 

QC LOT ASSIGN~ENT - CHROMATOGRAPHY DEPARTMENT 

Laboratory Sample Number 

65409-01 
65419-02 
65409-03 
65409-04 
65409-05 
65409·06 

QC Lot Number 
Test LCS 

OCP004A 
OCP00-tA 
OCP004D 
OCP006C 
OCP006F 
O.CP006F 

scs 

Test 

OCP 
OCP 
OCP 
OCP 
OCP 
OCP 

OCP 
OCP 
OCP 
OCP 
OCP 
OCP 

Test 

OCP 
OCP 
OCP 
OCP 

QC Lot 

OCP004 
OCP004 
OCP004 
OCP004 
OCP004 
OCP004 

OCP006 
OCP006 
OCP006 
OCP0OG 
OCP006 
OCP00G 

OCP OCP004 
OCP OCP0!14 
OCP OCP004 
OCP OCP006 
OC.F OCP006 
OC? OCP006 

l.CS REPORT· CHRO)IATOGRAPHY DEPARTMENT 

Concentration(ug/1) Accuracy(%) 
Analyte Spiking Measured LCSl LCS2 Limits 

LCSl LCS2 

Lindane 0.2 0.18 0.19 90 95 85-105 
Heptnchlor 0.2 0.19 0,17 95 85 82-102 
Aldrin 0,2 0.21 0,20 105 100 90·110 
Dieldrin o.s 0.48 0,45 96 90 85-104 
Fndrin 0.5 0.48 0.43 96 86 80-104 
p,p-DDT 0,5 0,51 0,45 102 90 83-105 

Lindane 0.2 0.20 0,19 100 95 85-105 
Heptachlor 0.2 0,19 0.21 951 105 82-102 
Aldrin 0.2 0.20 0.20 100 100 90-110 
Dieldrin o.s 0.51 0,45 102 90 85-104 
Endrin o.s 0.48 0,50 96 100 80-104 
p,p·D!:>T 0.5 0.51 0,48 102 96 83-105 

SCS REPORT - CHROMATOGRAPHY DEPARTMENT 

Precision(RP D) 
Les Limits 

5.4 10 
11 15 
4,9 10 
6,4 15 

11 18 
12 19 

5,1 10 
10 15 

o.o 10 
12 15 
4,0 18 
6,1 19 

Concentration (ug/L) Accuracy(%) 
QC Lot Analyte Spiking Measured scs Limits 

OCP004A DBC 1.0 0.95 95 85-105 
OCP004D DBC 1.0 0,91 91 85-105 
OCP00GC DBC 1.0 0.96 96 85·105 
OCP00GF DBC 1.0 0,93 93 85·105 
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E."l!'i~CO SCS tNFCRMATION CSURROGATE C:NTROL SAMPLE! 

S?IKE CONTROi. 
11,:Tl-iOO SURRCGA'TZC sl CCNC. UNITS LIMITS 
•==-•22• ===•======~=--~~=-==~=== a===== ==•aa •=a•====~~==•=•= 

601 Sromc~~lcromethane ao ugtl. ao-100 
2-arcmc-1-cnlcrprcaane 30 ug/1.. 20-u,o 
t,~-Oichlcrobutane 30 ug/L ao-100 

....... ········-·················· .. ·····••Jo••···· ................. . 
602 a,a,a-Tri~luorotaluene ug/L ao-160 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... -...................... . 
CC? Oibutylchlaranaate 1.0 ug/1.. 

• • a & ~ • a • • • a • I I • • • a • • & • • • • • • & • • • • a • a • • • a • • • • ii • a • • • & • • ■ • <I • • • • • • • • • • 

PCll Oibutylchlorenaata 1.0 ug/L 48-136 ............................ "' -..................................... . 
PNA Nai:,hthalene 

OibenzoCa,hlanthracene 
3000 

:100 
uc;i/L 
ug/1.. 

20-160 
20-160 

•••••••••••••••••••••••••••••••••••• 0 ........................... . 

OPP 100 i.;g/1.. 20-160 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............................. . 
HRS i:! 1 4-DB 5 ug/L ................................................................ 
VOA Tcluene-OS 

Brcmcfluarobenzene CBFBl 
1,a-Oicnl0r0ethane-04 

1..9/L 
ug/L 
ug/L 

86-119 
85-l2l 
77-120 .................................................................... 

BNA Phenol-0:3 
2-;:'lucroi:,henol 
a,4,6-ir~bromophenol 
Ni trotien::sme·-0:5 
2-~luorotiiphenyl 
Terphenyl-014 

r?OO 
aoo 
200 
100 
100 
100 

ug/1.. 
ug/L 
ug/1.. 
ug/L 
ug/L 
ug/L 

15-103 
2:.-1a1 
10-1:.0 
41-120 
44-119 
33-La!:o 

..................................................... o; .................................................. . 
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- l~Nse:c::: scs INFORMATION (SUF<ROGA,e: CONTROL. 5AMP\..E:l 

B. Solid 'l.ami:iles 

METMOO SURROGATE:tsl 

601 BramachlorometnAn~ 
a-srama-1-cnLarprupana 
1,4-Dicnlorabutana 

S?IKE 
CCNC. 
:r=n.-:~n:::a 

0.015 
O.Ot:5 
0.01:s 

CONTROL. 
UNITS 1..IMITS 
IIIUI"::==• M•~m==•===~a====== 
mg/kg ao-160 
mg/kg 20-160 
mg/kg 20-160 

........................................................ ,. .. c;•······················· .. ····· 
O.Ot5 mg/kg 20-160 

•••••••••• " •••••••••••• (l, ••••••••••••••••••••••••••••••••••••••••• 

Dibutylcnloreno.ta mg/kg 
• {I, •••••••• Iii •••••••••••••••••••• ............... ., .............. . 

PCS DibutylcnlorendatQ 0.067 mg/kg ao-1::0 
................................ ·-········· ....................................................... , 

PNA Napl'lthalene 
Oibettza<.a,hlanthracane 

100 
16.67 

mg/kg 
mg/kg 

20-160 
ao-1.,0 

.................................................. , ..................................... . 
OPP DEF mg/kg ao-1 .. 0 ................. ., .... ., ....................................................... .. 
MRS 2,4-08 0,333 60-120 

• ii • .. • • ................. ,. ........... f' .................................... . 

VOA Toluene-OS 0.0:3 mg/kg !'50-1,!,<J 
Bramoiluoraeenzene CBFtll 0 .. 0~ mg/kg ~0-11,0 
1,a-Oichloroeth,ne-04 o.o~ mg/kg !'50-11,0 . . . . . . . ..................... . . .. . . .... 4 ................ ~ ....... ............. 
Phenol-0!5 3.33 mg/kg 20-140 
a-Flut,rophel"\ol 3.33 mg/kg ao-140 
2,4,b-Tribromophenol 3.33 mg/kg 10-140 
Ni t:-ata,nzene-05 1.67 mg/kg 20-140 
C:-Flucrobipnenyl 1.67 mg/kg ao-140 
Terpl'lenyl-014 1.67 mg/kg ao~1so .................................. ~ ...................................................... . 

thunter
008375



ENS~CO LCS INFORMATION <LABORATORY CONTROL SAMPLE> 

I. ORGANIC ANALYSES 
A. Aqueous s.l.m~• lr •·, 

S?IK!i 
METHOD S?tK"' COMPCUNOCSl CCNC. 
==•==== =••m•==a•••==•s========== •=••=-= 

001 1,1-0ic~loroethen• !O 
Trichloroe~hene 50 
Ch lor-ooen:uane 50 

UNITS 
=====a 
ug/L 
ug/L 
ug/L 

ACC~RACV PREC!SION 
CONTRO~ CONiROL 
LIMITS LIM!T 

bl-145 
71-1ao 
75-130 

t'+¼ RPO 
14¼ APO 
13¼ RPO ........ -. . . . . . . . . . . . . . . . . . . . ... . . . . ............................. . 

l::02 c:ilorocenzene 
Toluene 
Benzene 

SO ug/L 
50 ug/L 
50 ug/L 

75-130 
'70-1a:s 
7b-lii!7 

13¼ RPO 
13¼ RPO 
1l ¼ RPO __ 

..................................................... ,I •••••••••••• 

OCF- t.indane o.a ug/L. 5b-lc1.3 LS¼ RPO 
1-!eotacnlor- o.a ug/1. 40-131 20¼ RPO 
Aldrin 0.2 ug/L 40-120 ... ::l•l tc:--· RPO 
Oielarin 0.5 ug/L 52-12b 18\', RPO 
Enori.n 0.5 L\g/l. 5b-12l 211. RPO 
p,p'-OOT 0,5 ug/L. 38-.127 27¼ RPO 

.......................................................... -............................... . 
.PCB Aroc::hlor 1a::4 .. ug/L 20-160 20~~ RPO -................................................................... 
PNA Nai:n tha 1 ene 3000 ugtl_ 20-u,o ao¼ RPO 

Phen•nt:irene 100 ug/L ao-100 .:0¼ APO 
Pyrene ::oo ug/L 20-160 ao¼ RP!:l 
Benzo<blfluor-anthene 100 ug/L 20-160 21:)¼ RPO 
Oibenzo<a,hlanthr-ac.ne :500 ug/L 20-160 aor. APO ............................................................ ., ............. 

OPP Oia%inan 10 ug/L. ?.0- l ,':,<~ 6':>¼ RPO 
Mal.a th ion 10 ug/l. 20-lbO 20¼ RPO 
Methyl Par.a th ion 10 ug/t. 20-160 20¾ RPO 
Parathion 10 ug/L 20-160 20¼ RPO 

I • • • • • a • • • • • 0 ■ ■ • • • • • • • • I • ♦ • • • • • ,f • • • • " Ii • • e • • • • • • • • " • • ii a • •• • • • • & • • • 

HRS 2,4-0 0.25 ug/L zo-100 20¼ RPO 
Si lvelt O.O!j ug/1. 30-100 aor. RPO ............. ~ .................................................. " .. 

VOA 1,1-0icnloroetnene 50 ug/L bl-145 14)\ RPO 
iric;hloroethene :50 ug/L 11-1ao 14¼ RPO 
Chlor-obenzena 50 ug/L 75-130 13¼ RPO 
Toluene 50 ug/L 7b-l25 13¼ RPO 
Elenzene ,o l.l',l/L n,-1a1 11¼ APO 

-···-·····················································"···•·" SNA Pant•cnloropnenal 200 ug/L 9-10:a :o~~ APO 
Phemol 200 ug/L tii-99 42¼ APO 
2-Chlorophanol aoo ug/1. 27-123 40¼ APO 
4-Chlorc-3-crasol 200 uq/L 23-97 4c?¼ RPO 
4-Nitropnenal aoo ug/L 10-eo ~O'/, APO 
1,2,4-Tr-ichlorobanzane 100 ug/L 39-<;>S i?S¼ RPO 
Acen.aon tMene 100 ug/1.. 46-118 31¼ RPO 
2,'+-0init~otoluane 100 ug/1.. a,4-<;,6 38¼ RPO 
Pyrena 100 ug/1.. ao-1a7 31¼ RPO 
N••n i trosod i-n-prooy •.amine 100 ug/l. ·41-110 38¼ APO 
L,4~0ic~larobenzene 100 ug/1.. 34-<;,7 
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ENSECO I.CS !NFO~MAT!ON <LASORATORY CONT~C~ SAMPLE> 

I. ORGAN:C ANALYSES 
a. Solid s.mples 

METHOD SPIKE COMPOUND<S> 
======= ~----=--=----=-=--==-=--= 

601 1,1-Dichloroethene 
1,·ichloroe~hene 
Chloroben:zene 

SP!KE 
CONC. 
•=u,;:=== 
0.05 
o.o~ 
0.05 

UNITS 
3=t,:'!9Z,::m: 

mg/kg 
mg/kg 
mg/kg 

ACCURACY PRECISION 
CONTROi_ CCNT;;QI. 
LIMITS LIMIT 

aan==~•=:===ao==== 
:!9-172 
62 •137 
60-133 

C2i; NPO 
a4?. RPO 
c!l¼ RPO 

••••••c• .. •• .. •••••••••••••••••••••••••••••••••111••••••••••••••••••• 
602 Chlorobe:i:zene 

Toluene 
Benzene 

0.05 
0.05 
0.05 

mg/kg 
mg/kg 
mg/kg 

60-1:33 
59-139 
66-142 

21¼ RPO 
cH¼ RPO 
l;l7, RPO .................................................................. 

OCP Lindane o.oa7 n1g/kg 46-lc:7 ~OY. RF-;:J . 
Hep t.lC:h lor 0.027 mg/kg 35-130 21¼ RP!J 
Aldrin 0.027 mg/kg 34-132 43¼ RPO 
Dieldrin 0.067 mg/kg 31-134 39¼ RPO 
Enc:rin 0.067 mg/kg 42-139 t..S¼ nPO 
p,p'-OOT 0.067 mg/kg 23-134 ~01/. RPO 

················································"················ PCB Aror.nlor li:54 1.0 mg/kg ao-u,o C:0¼ RPO 
••••••••,••••••••••~•••o•.i••••••••••••••••••••••c••••••••••••••••• 

PNA Naonthatenir 100 mg/kg ao-11,0 20¼ RPO 
Phenanthrene mg/kg ao-11,0 aoi P.P!l 
Pyrene mg/kg 20-160 c!O'l. RPO 
Benz~:b!Tlucrantnene 3.33 mg/kg 20-160 20'l. RPO 
Oibenzo<a,hlanthracene 16,67 mg/kg 20-160 aoi RPO ................................................................. 

OFF' Diazi,10n 
Malathion 
Matnyl Parathion 
Parathion 

0.33 
0.33 
0.33 
0.33 

mg/kg 
mg/kg 
mg/kg 
mg/kg 

20-u,o 
20-160 
20-160 
20-160 

.?:0¼ RPO 
20¼ RPO 
20¼ RPO 
c:('\'I. RPO 

•••••••••••••••• 5' ••••• ,. ........................................... . 

HRS a,4-o 
SilveK 

o.oa:. 
0.017 

mg/ltg 
mg/kg 

30-100 
30-100 

·······••111••·····························"············•·t. 
VOA 1,1-Dichloroethene o.os mg/kg :S9-17a 

Tric:hloroathene 0.05 mg/kg c!:,i;-137 
Chlorobenzene o.o:s mg/kg 60-133 
Toluene 0.05 mg/kg 59-13', 
Ben:ene o.o:s mg/kg 66- I 4<! 

20¼ RPO 
20¼ RPO 

• 11 ••••• 

a_:,•1. -·· RPO 
c!4¼ RPO 
Ct¼ RPO 
21 :', R!'O 
21¼ RPO 

•••••••••• ,a •••• " ........................................................ 

GNA Pentachloraphenol 3.33 mg/kt,i 17-109 47¼ RP;) 
Phenol 3.33 mg/kg 2o-9o 3~Y. RPO 
a-Ch loropheno l 3.33 mg/kg a:s-102 :o¼ RPO 
4-Ch!orc-3-cresol 3. 33 mg/kg 26-103 33¼ R?i> 
'+-Ni erophena l 3.33 mg/kg 11-114 :ox -,io 
1,2,4-Trichlorobenzene 1.67 mg/kg 38-107 23~: HPO 
Ac2n.1phthene L.67 mg/1:g 31-137 19¼ 1'P!1 
a,4-0initrotoluene l.67 mg/kg 29-99 47¼ RPO 
Pyrene 1.67 mg/kg 3:5-142 3a¼ RPO 
N-nitrosodi-n-propyl4mine 1.67 mg/kg 41-l2a 38¼ Rf'O 
t,4-0icMlorobenzene l.67 mg/kg aS-104 i,!7¼ RPO 

•• ♦ •••• .. •• ................. ~ .................................... c ............................. ll. 
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ENSE:o I.CS (NFORMATICN <LABORATr.RY CONTROL SAMPLE) 

II. INORGANIC ANALYSES 
A. 4quaous S4~Q1as 

ME'rliOD S?iKE COMPOUND<S> 

200.7 ALUMINUM 
ICP l<NT!MONV 

ME'TALS ARSENIC 
BARIUM 
81.RYLL.!UM 
CADMIUM 
CALCIUM 
Cl-<ROMIUM 
COBALT 
COP!>E:'! 
IRON 
LEAD 
MAGNESIUM 
MANG.;NE:SE 
NIC:<E!.. 
POTASSIUM 
SE!...!::NIUM 
SII.VE!'l 
SODIUM 
Tl-<AL!.IUM 
TIN 
VANADIUM 
ZINC 

ACCURAC'f Pi.r,:c:s:oN 
S?IKE CON'rnOL CCNTRCL 
CONC. UNITS LIMITS 1.!M!r 

2.0 mg/I. 
O,<!i mg/I. 
1.0 mg/L 
2.o mg/I. 
O, I mg/I. 
0.1 mg/I. 
100 mg/L. 
0,2 mg/I. 
0.:! mg/L 
O.J mg/I. 
1.0 mg/I. 
:1.0 mg/L 
::o mq/1. 

0.2 mg/I. 
0.4 mg/L 

:!O mg/I. 
LO mg/I. 
O,! mg/I. 
100 mg/I. 
1.0 mg/L 
0.4 mg/I. 
0.:1 mg/I. 
o.a mqll.. 

~-ta: 
,:-1a: 
7:1-la:: 
7::-12:: 
7~-la~ 
7:1-12:!. ,~ .. · •a= ,~-1=~ 
7::-12:: 
7~-12~ 
,~-1a: 
7:!-12:! 
,~-12~ 
?:!-la!! ,~-,a~ 
?:5-12~ 
1::-12~ 
1::-12:i 
1:-1a: ,~-,a~ 
7:1-12:! 
73-123 
,~-12: 

i'!O'l. RPO 
20ll RPO 
ao:: RPO 
20¼ RP~ 
aox RPO 
20:t RPO 
201. !iP?) 
20:: RP'J 
20~~ RP~ 
20% RPO 
20¼ RP!) 
20:,,. RP!) 
aO'l. RPO 
2oi: RPO 
ao:: RP:> 
ao:: llPO 
ao:: RPO 
c!O¼ RP!) 
aox llP!l 
2011 RP:) 
20:~ RPO 
207. RP!l 
aox RPO 

••••••••• ii •••••••••••••••••••••••• ii •••••••••••••• ii •••••••• ii ••• ii •••••••••••• 

FURNACE 
METALS 

201,.a 
239.2 
a;o.2 
279.2 

ARSENIC 
1.EAO 
SE!..E:NIUM 
Tl-<Ai..!.!UM 

ANTIMONY 
TtTAN!UM 
CADMIUM 
SIi.VER 

20 
c!O 
10 
::o 

ug/1. 
ugtl. 
ug/L 
ug/L 

vo1i-ics mg/I. 
varies mg/I. 
v.arias mg/I. 
v.iri•s mg/L 

aa-11a 
aa-112 
ea-11a 
ea-11a 

ao:: RPO 
207. RPO 
2'JY. RPO 
aoz RPO 

20lt RPO 
ao:: RP'J 
ao:. RPO 
l!Ol', RPO 

..................................................... s ....................... . 

MEi'!CURY 1.0 ug/1. l!Olt RPO .......................... " .... " ............................................ . 
C'."ANIDE 3:.:!. 2 CYAN lDE 100 ug/l. aoi: RPO 
.............................................. l!I ••••••••••••••••••••••••••••• 

INORGANIC 
PARAMS:i"EP.S 

pH 
So•cific Conductance 
Solids 
Fl!J01" id El 

Chlari:!&1 
Bromide 
Nitrogen-Ammonia 
Nitrogen-Nitrite 
Nitrogen-Nitrate 
N l t.-ogan-TKN 
Phosanaea 
Sulfat• 
Sulfide<R••ct,,Tot,,Dis.l 
Alkal in1 ty 
800 
COD 
TOC 
TOX 
011 &. Gr-11u11 
Ph&nol ica 
Me•. Chromium 
Residual Chlorine 
Turc iO i ty 

v.ar- 1es unit a 
vari•• umhas 
var-ies mg/I. 
vari&s mg/I. 
vart11s mg/I. 
V41"(es mg/I. 
varies mg/I. 
v,1rt&a mg/I. 
var1aa mg/I. 
va.rias mg/L. 
varies mg/l.. 
vo1riea mg/I. 
v,1.-ies mg/L 
varies mg/I. 
v•r1•• mg/I. 
varie• mg/I. 
vo1ries mgl'.l. 
varia• ug/l. 
var ie• mg/"~ 
va.-tes mg/I. 
varies ,.g/1. 
v•riea mg/I. 

/\JTU 

99-101 
9::-10:1 
90-110 
ea-1 ;a 
9a-1oa 
9:!-10:5 
93-107 
94-I0• 
91-109 
78-lG 
a:-11:1 
93-107 
eo-1ao 
90-l 10 
80-U!O 
74-124 
91-109 
eo-120 
,~-12!! 
79-lU 
,:: .. ,a~ 
88-llli! 
"i'• ! 08 

:x RPO 
:!X RPO 
10¼ RP!l 
l:¼ APO 
I0l: /lPD 
IQX RPO 
10¼ RPO 
10¼ Rl'O 
l0ll RP!l 
aox RPO 
1:!Y. RPO 
1:IY. RPO 
20ll RPO 
10:1 RPO 
c0X RPO 
201. RP!l 
20¼ RPO 
IZO'l. RPO 
c0¼ RPO 
20¾ RPO 
10:1 RPO 
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ENSECO LCa INFORMATION !LABORATORY CONTROL SAMPLE> 

II. INORGANIC ~NALYSES 
a. Salla s•mpl•s 

MEiHOD 

aoo.7 
ICP 

ME,ALS 

SPIKE COMPOUNDISJ 

ALIJMINUM 
ANTil10NY 
ARSENIC 
SAR!UN 
BERYLLIUM 
CAOMtUM 
C.:\LCIUM 
CHROMIUM 
COBALT 
COPP!,R 
[RON 
LEAD 
MAGNEStUM 
MANGANESii: 
NICKEi. 
POTASS IU,'1 
SELENIUM 
SILVER 
SODIU11 
THALLIUM 
TIN 
VANADIUM 
ZINC 

ACCURACY PRECISION 
S?IKE CCNrROL CONTROL 
CCNC. UNtTS LIMITS LIMtT 

a.o 
O.o 
l.O 
a.o 
O. 1 
0. I 
100 
o.a 
o.: 
0.3 
1.0 
:I. 0 

::10 
o.a 
0. 4 

:so 
1.0 
0 .1 
100 
l.O 
0.4 
0 .:! 
0.2 

.,g/kg 
mg/kg 
11g/kg 
11g/kg 
mg/leg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
11g/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

7:1-12: 
,:-12: 
1:-1a: 
,~-12~ 
7:1-lc!:! 
7:1-12: 
,:-12: 
1:1-1a: 
,~-12~ 
1:i-1a: 
,:i-: a:i 
7:1-!a:! 
7::1-1.;?:l 
,:i-12: 
7!5-1a: 
,~-12: 
7'!-12~ 
75-12~ 
1:-12: 
1:s-1a~ 
7~-liS 
,:s-12, 
,:i-12:1 

aoz RPo 
i:07. RPO 
20ll RPO 
.;?07. RPO 
i!Oll RPO 
20:: RPO 
i:0¼ RPO 
ao:: RPO 
203 RPO 
20ll RPO 
acz RPO 
20ll RPO 
aor. RPO 
2Cll RPO 
20ll RPD 
20?. RPO 
ao:: RPO 
20?. P.PO 
207. RPO 
207. RPO 
207. RPO 
207. RPO 
ao:: RPO 

• • • • • • & & • •. • • e a I • a a a & a a a a • • a a I I & • • a I a & • • a a & • • • & • & • & • • • • & & & • • & I & • & • & • ■ & • • a • • • 

FURNACS: 
ME,AI.S 

aoo.2 
a:?c;,.a 
270.2 
2,c;,.a 

ARSENIC 
LEAD 
SELENIUM 
THALLIUM 

ANTIMONY 
TITANIUM 
CADMIUM 
SILVEi'. 

mg/kg 
mg/kg 
mg/kg 
m9/kg 

v•rl•s mg/kg 
Voir"les mg/k9 
v.arias mg/kg 
Voll" ,&'!I mg/kg 

1:-12:s 
,:-1a: 
1:-12: 
,~-12: 

ae-112 
aa-112 
ae-11a 
aa-112 

207. RP:; 
ao:: RPO 
j?O'l. RPO 
207. RPO 

ao:: PPO 
aor. RPO 
20¼ RPO 
iC¼ APO 

• • • " • I • • • • • • • • I • • • • • • • • • • • • • • • • • • • I • ■ • • • • • e • • • • I I • • I e I • • ■ • & • • • ■ I • e • _. • • • • • • • 

11Ei'IC:.JRY i:4 :I. 1 MERCURY E!Oll RPO 
............................................................................... !lw ............................................... . 

CYANIDE 33:5.a CYANlnE 0.1 mg/kg 7:5-12:S 20¼ RPO 
• • • I • • • • • e • e • • • • • • • • s • • • • • • I • • • • • • • • • • I • • • • • I • • I It • I • I • • • • • • • I I • • • • • • • • • • • • • 

INORGANIC 
PARAMETERS 

pH 
Spnci fie: Condur:t•nc11 
Fluoride 
Chloricu, 
Bramlda 
Nltrogen-Amman1• 
Nitrogen-Nitrite 
Nitrogen-Nltr~t• 
Nltrogen-TKN 
PhOSPh•t• 
Su1fo1t11 
Sulflda<A••~t.,Tot.,Dls,J 
AlkAlinlty 
TOX 
Oil II. Gr•ue 
Pheno I !co; 
Hex. Chr-~mium 

v.aries units 
v,ar·ies umhas 
v.arias mg/kg 
v•rles mg/kg 
v.ar-ies mg/kg 
v.ar ias ,ng/kg 
v.aries mg/kg 
v&ri ■s mq/1:g 
v.arias mg/kg 
v,aries mg/kg 
v.ar tes mgtkg 
v .. ,-1 .. 1 mg/kg 
varies mg/kg 
v'"r1es mg/kg 
v .. rles mg/kg 
v,ara• mg/kq 
v.ar1es mg/kg 

99-101 
9:S-10:5 
8B-11a 
c;,2-1os 
9~-,o~ 
93-107 
94-106 
91-109 
,a-1aa 
8:!-11:5 
93-107 
eo-120 
90-110 
ao-1ao 
7::5-12:S 
78-12: 
,:-1a~ 

:5?. RPO 
:¼ RPO 
1:¼ APO 
107. RPO 
107. RPO 
107. Flf'IO 
10¼ RPO 
!Oll RPO 
20¼ RPO 
1::rn RPO 
1:ll\ RPO 
207. RPO 
IOll RPO 
207. RPO 
ao?. RPO 
ao?. RPO 
ao;,; RPO 
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EMSECO LCS VOA PRECISION 
1, l-OICHLORO!:llifJIE 1'iAlER MATRIX 

l\l 
{.) 
z 

4,:,, -
bJ 
It: 
bJ 
"- • ... 
5 30 -
:'II 
II.I ~-j:: 

::s 
l.◊ 1:l -

0:: 

-. 
-

)-tj -

I I I I ' 
1 2. 4 5 6 7 

D.4.TA GEllERATf.D 'vVEEX Of ____ , 11S7 
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EMSECO LCS VOA ACCURACY 

I, 1-DICHLOROE IHEJ IE WA f ER MAJ RIX 
15V - -----•--------------------------

-

~- 12..:> -
It: 

~ 
110 -0 

1:.1 
II: 
I-
:z: , ,: .. ; -i'll 
0 
a 
l:J 
a '3•i -

70 -

&•:> --1=:t:E ·:t::===:;,======,====::;,======,=====,=====l 
4 5 6 7 

DATA GE.t~E.RA.TE.D WEEK Of ____ , 1'31$7 
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l 
! 

)-
a 
~ 
0 
0 
w 
0:: 

I-
z 
I:~ 
(.) 
C: 
UI 
0.. 

1 ...... -· 
116 

I 16 

114 

112 

l l •) 

1<•6 

I<•& 

1◊4 

J<:•.Z 

19•:► 

';16 

116 

94 

'l2 

?f! 

58 

S& 

MJ,e:... 
-

-
-
-
-
-, 

-
-
-
-
-
-
-
-
-
-

-~-
1 

1 

El'ISECO scs 

I I 

., 
~ ... 

VOA 
TOl..1Jf.llE-d8 

I 

4 

\NATER MATRIX 

l I 

6 

DATA 1;,E,llE.R.!1,TI;D ,,E.EK er ____ , 1'367 

7 

thunter
008382



50 -

\'\J 
LJ 4•) --· ... 
bl 
0-. 
Ill 
I>. ... 
i5 3•) -
a<? 
1M 
> 
;:: . :5 ~--
IJ.1 ..,, ... --· 0: 

I 

" 

£MS£CO LCS VOA 
l, 1-DICtlLOROElHE.IIE 

' ., .. I I 

4 

PRECISION 
SOUD MATRIX 

I I 

6 

DATA GEIIER.4.TED WE.EK Of ____ , 1'367 

7 
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1, l - DICIILOF.vCTl!EtlE 
180 

VOA ACCURACY 

SOIJD MATRIX 

170 J-~€' .. ------------------------------1 

150 -

1 ,,,., -,... 

7•"> -
t,1:~ - >-t;i;,_ 

5':• I I I I -, 
I ., 

~ 4 s 6 - 7 

DATA GENERATED Vvf.El< Of ____ , 1187 
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EHSECO scs VOA SOLID MATRIX 
TOLUENE-QS 

180:> -
17•~ -

169 
. 
~~-

% 51) -
!49 -

}-
1 ~•) -0:: 

~ 121) -
0 w 

'o: I 1,:, -11--
lz 

t·J 1(><) -·o 
. n-.: 

Ill 'J•) -Q,. 

6() -
7() -
6•) -

' 

5,<) -~1:e:. 

4•) I I I I I 

1 
.., 

3 4 s 6 7 ... 
D.4.TA GE!IER.4.TED 'iiEEI<: Of ____ , 1'387 
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i 

I 
I 
I 

ORGANIC PREP DEPARTMENT QC DOCUMENTATION 

This form should be completed with every batch of samples 
requiring preparatory tests. If ~amples from several projects 
are to be prepped at the same time, a form with the appropriate 
information mul:lt be completed for each project and included In 
the project folder for the analyst and Project Manager to review. 

I. GENERAL 
PROJECT ____________ _ 
PREP DATE~ TIME _____________ _ SAMPLE NOS. 

ANALYS:CSl ----------------------------------------***************************************************************** 

II. ANALYSIS/MATRIX 

Circle the appropriate method and matrix. 

METHOO MATFlIX 
~~ ............................... ~~-~~~ .............. ~~~~~ .... """ ............................................. ~ .................. "'" .................. ,., .................................................................. "\,, 

601: Volatiles by GC Water Soil Sludge Refinery 
602: Volatiles by GC Water Soil Sludge Refinery 
609: QC Pesticides Water Soil Sludge Refinery 
609: PCS's Water Soil Sludgii Refinery 
610: PNA's Water Soil Sluoge Refinery 
614: OP Pesticides Wat.er Soil Sludge, Refinery 
615: Hercicides Water Soil Sludge Refinery 
624: Volatiles by GC/MS Water- Soi 1 Sludge Refinery 
6cl5: Semi vol at ! l es Water Soi 1 Sl_udge Refinery 
**•******************************~****************~************** 

III. STANDARD SOLUTIONS USED 

A. Surrogate standard ID _____________ _ 
Viirification tt _______ Prep Data ________ Exp. Date ______ _ 

B. Spike solution 10 ____________ _ 
Verification tt _______ Prep Date ________ Exp. Date ______ _ 

*~*****••****~*************************************************** 

IV. QC SAMPLES GENERATED 

ENSECO SCS1 QC Lot tt 
ENSECO SCS1 QC Lot#---------------------

---------------------ENSECO LCS: QC Lot# ____________________ _ 

******************************************~•*****************~*** 

V. COMMENTSIOSSERVATIONS 

---------------------------------------------------------------------------------------------------------------------------·-------------------------------------------------~------------------------------------------------------------------------------------------------------------------------------------------~--------~----
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..,._ 

METHOD b01 
VOLATILE HALOCAABONS by GC 

~~ .... ~~~ ........ ~~-~~"""~~~ .... ~~"""~-........ ~~-~ ..... 
Analyst: ______________ _ 

Date: _______ ~----------Instrument 10: ________ _ 

Sample# QC Lot# Sample# CIC Lot# 

-------- ---------------- -------- ---------------- -------- -------- ---------------- -------- ---------------- -------- ---------------- -------- ---------------- -------- ---------------- --------
ENSECC SCS <Surrogate Control Sample> 

AQUEOUS 
MATRIX 

_SCS data generated witl'I these samples"? ____ ve:s ___ NC 

Units: ug/L :----ACCURACY----: 
Sil i k6! Meas. P"'rc::ent Contra l 

QC Lot Analyte Con,;. Cone:. Recovery Limits -..--~-.... __ ...,...., __ ............... --.. .... --..... -........ ~ .... -~ ........ ................ '"l,f ~ .......................... .... .......................... .... ............................ 

------- Bromochloromethane 30 -------- -------- Ztl.:J_G:.,9_ 
------- 2-Sromo-1-chloropropane ;o -------- -------- -1=.~.:!..(.C,_ 
------- 1,4-0ichlorobutane 30 -------- -------- -~2.:l.~~'-

------- Bromochloromethane 30 -------- -------- -?a~_:-jf,.Q_ 
2-Bromo-1-chloropropane 30 -------- -------- 2.0 ~1G,c, ------- :t;§:-l~~= ------- 1,4-0ichlorobuta~e 30 -------- --------

------- Bromochlorometh~ne 30 -:------- -------- _ii>:l~f>-
------- 2-Br~mo-1-chloropropane 30 -------- -------- _Y?.:.!.fe.9_ 
------- 1,4-0ichlarabutane 30 -------- -------- -~~.:L~Q-

NOTE: 80¼ OF THE SPlKE ANALYTES MUST FALL WITHIN CONTAOL LIMITS 

£l!S<C:, LCS <Liborilory Control Siiplel 
lCS 4lti 11ntrlted ~,th lhlSI Sliplts! YES HQ - -

QC Lot Andyte!sl 

_ l,l·Oichloroethene 
_ Tr1chloroethen1 
_ Chloroben11ne 

_ 1,1-0ichlorotlhtne 
__ Tr1cAloroe1hen1 
__ Chlorobettzene 

Units: uq/L :-.:cC'JRACY-: 
Sp1l• Ke1surad C~nc. I Re:ov1ry Control 
C4•c. L:~ I lCS 2 lCS I LCS 2 litils 

so -- - 61-1~5 
so -- 71-l20 
:o -- - - 1~·130 

so ----- - - &l•l\~ 
50 -- - 71•120 
50 --- ~-130 

KOTE: soi Of TH£ SPIKE ~NIILYlES KUST fAll YIT!!IH COH!RO,l!KITS 

l----PF.ECISIO.~­
Rel1tive I Control 
Difference li11ts 

14l 
141 

- llX 

IU 
IU 
13: 
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METHOD 601 
VOLATILE HALOCARSONS by GC 

~ .................................... _....,""'_~~""~"""'~~~~~ ............... ~ .... ~~ 
Analyst: _____________ _ 

Date=------------·------I ns trument ID: __________ _ 

Sample f1 QC Lot II Sample II QC l.ot # 

-------- -------- --------------·-- -------- ---------------- ---------------- ---------------- ---------------- -------- ---------------- -------- ---------------- -------
ENS~CO SCS <Surrogate Control Sample> 

SOLID 
MATRIX 

SCS data generated with these samples? ____ ve:s ___ No 

Units: ug/L :----ACCURACY----: 
Spike Meas. Percent Centro 1 

QC Lot Analyte Cone. Cone. Recovery Limitll 
""""'" .... -"" .... ""~~-~---"""""'~"""'""'~~~~~~~""'~~~~ "" ............ """ .................... """'"'"""' ""'""""""" .... "'~~ ""'""'"""'"""""'"""~"" 
------- Bromochloromethane 30 -------- -------- __ z_o_:fj2_ 
------- a-Sromo-1-chloropropane :30 -------- -------- -~g_-1!£J;_ 
------- 1,4-Dichlorobutane 30 --------- -------- _z.2_:!~.9-

Bromochloromethane 30 '2,,-, •!,o ------- -------- -------- --~----------- a-Sromo-1-c~lcropropane 30 -------- -------- _;::.=.!'.~~--
1,4-Dichlorobutane 30 :Zo • ,,a ------- -------- -------- --------
Sromochloromethane 30 .:.----- .... - Zo-N,O ------- -------- --- ·----------- 2-Sromo-1-chloroprcpane 30 -------- -------- _2-_o_-.f:;;Q_ 

------- 1,4-Dlchlorobutane 30 -------- -------- -~~.;L:.~-

NOTE: 80¼ OF THE SPIKE ANALYTES MUST FALl. WITHIN CONTROL LIMtT5 

EN5£CJ LCS !lihor11ory Control S•1plel 
LCS d•t• gentrited 11th lhtst si1ples! _YES _NO 

Units: uq!q 1·-ACCt!P.~CY-: 

QC lot AnJ!yto<sl 
Sptkt ~e1sure~ Cone. I Recovery Contr~I 
Cone. LCS I LCS 2 LCS I LCZ 2 litils 

·- 1,1-Dichloroethena 0.025 -- 61-145 
Trichloro11hene 0.02! 71-ll:O ---_ ChloroCentene 0,025 -- - 75·130 

_ 1,l·Otchlorotlhtrtt 0.025 --- - &1·1'5 
_ Tr1chloroeth1n1 0,025 -- -- 71·129 
_ Chiorohen:ene o.02~ -- 1:-130 

NOTE: 801 OF lliE SPIY.E ;N;LYftS HUST F~LL VlllilM CCNTR•l llltl!S . 

:-?REC!SION­
Rel,tive l Control 
Difference litils 

IU 
IU 
13S -

- HI 
IU 

- 131 
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METHOD 602 
VOLATILE AROMATICS by GC 

~-~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Analyst: ______________ _ 
Date: _________________ _ 
Instrument IO: ________ _ 

AQUEOUS 
MATRIX 

==~~====~=•===a===~~========•=~==~••=====•======:~=u=========•==~== 
Sample # r,c Lot it Sample # QC L.ot # 

-------- -------- -------- ---------------- --------
__ .,. ___ _ 

---------------- -------- --------- ---------------- -------- -------- ---------------- -------- -------- ---------------- -------- ------- ---------------- -------- -------- ---------------- -------- --------
ENSECO SCS <Surrogate Control Sample! 

SCS data generatao with these samples? ____ YES ___ NO 

Units: ug/L :----ACCUR~~Y----: 
Sp Ike Meas. Percent c_ntrol 

QC L.o t An11lyte Cone, Cone. Recovery L.lmlts 
"".....,_.._ .......... ............. ~ .......... ~ ....... ~ ......... ~~ ................................................ ............ """ ..... ..,,, .............................. ..... .......... ..,,, ..................... .... ................................ 

------- a,a,11-Trifluorotoluene 30 -------- -------- -~.t-":.!..:2 

-------- a,a,11-Trifluorotoluene 30 -------- -------- -~z-:.!..(9... 

------- a,a,a-Trifluorotoluene 30 -------- -------- -~2---l~£ 

a,a,a-Trlfluorotoluene 30 . ..;70-160 ------- -------- -------- --------
NOTE: 80¼ OF THE SPIKE ANALYTES MUST FALL WITHIN CONTROL LIMITS 

EIISE•D LCS IL1bor1tory C~ntrol S11plel 
LCS d1t1 gener1tea •1th these lilPlts! _YES _uo 

QC L~I Andyte!sl 

- Chlorobenzene 
Toluene -· - 8en:ene 

- Chlorobenune 
folu1ne --- 8en:ent 

Units: ug/L :---ACC~RACY-: :-PRECISIOU­
Sptle ffeasur1d Cone, 1 Recovery Control Relative l Control 
Cone. LCS I LCS 2 LCS I LCS 2 Li11t1 Dif!erenca Li5tls 

:o --so --so --
so -- - --50 -- --so -- -

75-IJG 
74•1Z: 
,&-127 

75•130 
76•1Z5 
1&-1,1 

---
-----

13X 
131 
111 

131 
131 
Ill 

NOTE: 901 OF THE SPIKE AHALYTES HUS! FAL!. ~ITfflU COHIROL LIMITS 
:::=c=z=~•==a:==••=#•an=~=-=HSh=uaa•usszs::ana•••stwa•h■ .. a,..-•~~==snnNl•aa•••• 

-
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Analyst: _____________ _ 
Cate: _________________ _ 
lnst~ument ID: ________ _ 

ME:THOO ooa 
VOLATILE: ARO~ATICS by GC 

~~..,,~ .......... ~~~~~~~~~~ ..... ~~..,, ..... -..~ ..... ~~~ ..... ~~ 

SOL.IO 
MATRIX 

••===~====2c=m~=~==#t~~=~====••=••axA•a••=•••••===•••=•~=••====a=== 
S.impla lt QC t.ot It QC Lot It 

-------- -------- eo ____ ...,_ ----------------- -------- -------- --------------- -------- ---------------- -------- -------- -------------- -------- -------- ---------------- -------- ---------------- ------- -------- --------
ENS~CO SCS <Surrogate Control Samolal 

SCS data 9eneratad wit~ thasa samplas1 ____ ve:s ___ 1110 

Unlt111 ug/1. :----ACCURACY----: 
S!lik• Meas. Percent Contra 1 

QC Lot AnalytQ Cone, Cone, Recovery l.imits -.-.. .......... ,,.,. ""'"""-~ ..................................... , .... ,,.. ......................... "v ......... .................. ................................. ~"""""'""'"" .......... ""' """""'"'-""" ... "'"''""" ..... 
------- a,a,a-TrifluorotoluQne so -------- --------- -~~-=-'~~ 
------- a,a,a-Trifluorotoluana 30 -------- .:Jo • If, c--------- --------
------- a,a,a-Trifluorotoluena 30 

-------- -------- ~~--:.lli2 

------- a,a,a-Trifluorotol~wne 30 JK.O -160 -------- -------- --------
NOTE: 80¼ OF YHE SPIKE ANAL.YTES MUST F'Al.L WITHIN CONTROL 1.IHlTS 

EMSE,O LCS ILll!or1tory Control S11oltl 
lCS 41\· qelli!rtt@4 •Ith lhtit 11101111 _YES _NB 

QC Loi 

Chlorollenzent 
Toluene 

- Benune 

- C!, lorobenzena 

- Toluen, 

- 8enune 

ua1ts: uq/g ;-~ccuR,cY--: 
Soite ~111urea C,nc. l Recovery Control 
Cone. lCS I lCS 2 lCS I LCS 2 Li11li 

o.o~ -- - 15·130 
0.025 -- 14·1~5 
o.02~ -- 14-121 

0.02: 75-130 --- -0,025 74-125 --o.o~ -- 74-127 

NOTE: 801 Ill' T1l£ SPIKE IJl~LYTtS KUST F.L:. YITlllH COHTROL llKllS 

1-PRECISIC~­
Rtlltivt l C,ntr~I 
O\iferentt l111l1 

- 131 

-- m 
.- Ill 

- 131 - 131 - Ill 

•:"a..::ra:3:u~=--""2=-===-a.,r-■•c•aa•~=•ac:e::.=:••1=-=~=:ir==~==3~z:aua•ns2=:cu,a■~••• 

-· , 
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METH"!) 608 
ORGANOCHLORINE PESTICIDES by GC 
~~ ............ ~ .............. ~ ..... 4',t ..... """"""~~""""""""""""4',t~..,,, ....... ..,,,..,,, ..... ~ ..... 

Analyst: ______________ _ 
Data: ________________ _ 
Instrument IO; ________ _ 

QC Lot tt Sampla It QC Lot It 

-------- ---------------- --------------- -------- -------- ~---------------- -------- -------- ----------------- --------- -------- _____ ..... __ 
-------- -------- -------- -------··------- --------

ENSECO SCS <Surrogate Control Sample) 

AQUEOUS 
MATFIIX 

SCS data generatao with these samples? ____ VE5 ___ NO 

Units: ug/L :----ACCURACY----: 
Spike Meas. Perc:ent Control 

QC Lot Analyta Cone:. Cone:. Rec:ov11-y Limit~ .... _ .... ..,..,,, ..... ~ .... ~ .... ..,,,~..,_~..,,,~~ ................. ~ ..... ..,,, ........ ..,,, ................. .... ..,,, ..... ..,,, .... >\, ..... "¥ .............. ""' .,.,,...,,, ................ ,....,,, .... ............ ""'" ............. 

------- Dibutylc:nlorendate 1,0 ------- -------- 48-136 

------ Dibutylc:nlorendate 1.0 -------- -------- 48-136 

------- Dibutylc:nlorendate 1.0 -------- -------- 48-136 

------- Dibutylc:hlo~endate 1, 0 -------- -------- 48-136 

NOTE: SOY. OF THE SPIKE ANALYTES MUST FALL WITHIN CONTRCL LIMITS 
==o:•=•••==a=~~•••••=••=•=====•••=••••••~••••••••a=~=•====••••=•••• 

£HSECC LCS fLJbor,:ory Control £11plel 
lCS 4lti f~ntr1ted •1th th1s1 liiplas? _YES _HO 

GC LH Ano1lyU!sl 

Lincbne 
_ Htptachlor 

Aldrin 
Oieldrin 
Endrtn 

- 4,•'·DOT -
_ Lindine 
_ Heptichior 
_ Aldrin 
_ Oitldr1n 

£A41in = ,,\'·DDT 

Units: u91L :-.1cc11F..;c1--: 
Sp1t1 N11surtd Cone, l Recovery Control 
Coll(, LCS I LCS 2 LCS I LCS 2 Li1it1 

0.2 -- - 56·123 
0.2 --- ~-131 
0,2 -- 40·120 
o.s -- 52·126 
0.5 -- -- S&·l2! 
0.5 -- 38·127 

0,027 -- 56·123 
0,02? -- 40·131 
0,027 -- 40·120 
0,067 -- - S2·1Z6 
0.067 -- - -- 56-121 
0.067 -- - 38·127 

NOTE: 801 ilf THE SP!Kt ~ff~LYTES HUST FALL VITH!N CONTROL LINITS 

:-PRECISION­
R1lat1v1 I Control 
Difference li1it1 

-
--
----

151 
201 
221 
IS: 
211 
271 

151 
201 
221 
181 
2a 
271 
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METHOD b08 
ORGANOCHLOAINE PESTICIDES by GC 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

An~ly~t=-~-------------Date: _________________ _ 

Inst~um~nt ID1 ________ _ 

£.OLIO 
MATRIX 

•=••~m==~~-•~••••==c~•~a====•~c=====••==~=•••sa•aa••=•=~=~••===~•=~ 
Sample II QC Lot II Sample II QC Lot II 

-------- -------- --------
-------- --------- ---------------- ------- -------- --------------- -------- ---------------- -------- -------- ------------- ------- -------- -------------- -------- ------- ---------------- -------

ENSEC~ SCS <Surrogate Control Sample> 
SCS data generatao with tnese samples? ____ YES ---NO 

Unita: ug/g :---ACCURACY----: 
Spike Haaa, Parc:ant Con tr-a I 

QC Lot An.alyte Cone:. Cone:. Rec:overy Limits ......................... ~~ .... ""w~~~~~~ .... ~~--~ .. ~~~"""~~~~""' ...,,.., ..... .., ""' ..... -...... """""" .... .., ........ .._.._..._. ...,,"'"'"""""""'""'"' 
------ Dibutylc:hlorendata o.os -------- ------- 50-lcO 

------- Oibutylc:hlorandata o.o:s -------- -------- 50-H,O 

------- Dibutylc:nlcrendate o.o:s -------- ------- 50-lcO 

-------- Dibutylc:nlorenoate 0.05 -------- -------- 50-lcO 

NOTE: 80¼ OF THE SPIKE ANALYTES MUST FALL WITHIN CONTROL LIMITS 

E!IS£CO LCS 11.Jlioritory Control s,1pltl 
LCS IIU 91nar111-j •1th these liUl11! _YES _Na 

QC Loi AnllvtallJ 

li114U1 -_ He9l1.Ulor 
Aldna -- Oiel•n~ 

- EndtlD 

-- \ 1 \'➔Dl 

_LinOllt 
_ Ht,UClllor 

- ~ldrlD 

- Dielcrrn 
_ E114rtA 

_ 4,~•-itT 

Una ts: ug/q I-ACCURACY-: 
fp1h llusurld Co,1c, l Reco,uy Contnl 
Cone. LCS I LCS a lCS I lCS a lili~s 

0.021 -- - - '6·la7 
0,027 -- - - 35·130 
o.ou -- - 3,-ua 
0,041 -- - 31-13\ 
0,047 ---- - \2•139 
0,067 -- - - 23-m 

0,027 -- - 4&-127 
o.w -- - 3~·130 
0.027 -- - 3HJ, 
0,067 -- - 31·13• 
0.067 -- -· 42•139 
O,Ob1 -- 23·!2\ 

NOT:: !Cl Cf TH£ !PIX£ ,HA~Yl£S nusr f~LL UITHIII CCHTROl UNITS 

1-PRECISIOn-: 
Rthll.e l Control 
Oifftr!nt! l111t1 

- 101 
311 

- \31 

- 381 
\51 

- 501 

- 501 

- 3U .. , - •• -- 381 

- ~Jl 

- 501 

••=•$::s;::a:ia=s:,::•••:s• l.!lla-t:--:::::=st: 1wcsc,111::::111n:::-e ::n1:1=s=::::,:~=~-eS'f::~'=',:':""' __ ., • • ..... -._. - 4 
• 
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... 
METHOD 609 

POLYCHLCRINATED SIPHENYLS CPCBs> by GC 
~~~~~~~~~~~~~~~~~~~....-.,~~~~~~~~~~~~._.._,,~~-

Analyst~--------------­
D•te:~------------~----Instrument IO: ________ _ 

AQUEOUS 
MATRIX 

•••===~=•===~••a•:•&m•••••••a•~====•••=•a••==•••==•••••••u•-*••==== 
Sample II QC l.ot It Sample It QC Lot It 

-------- -------- -------- --------------- -------- ----------------------- -------- -------------- -------- -------- ---------------- -------- -------·-------- -------- -------- --------------- -------- -------- --------
ENSECO SCS <Surrogate Control Sample> 

SCS data ganeratea with tnese samples? ____ YES ___ NO 

Units1 
Spika 
Cone. 

ug/L 
Me.as. 
Cone. 

:----ACCURACY----: 

QC Lot Analyte 

------- Oibutylchlarena.ate 1,0 

------- Oibutylchlcrend.ata LO 

-------·- Oibutylchlarendate I , 0 

--------
--------
-------

Percent Control 
Recovery Limits 

-------- 20-160 

-------- eo-u,o 

-------- 20-160 

------- Oibutylcnloranda~• 1.0 --------- -------- 20-160 

NOTE: SOY. OF THE SPIKE ANALVTES MUST FALL WliHIN CONTROL LIMITS 

E.~SF.t~ LCS IL1bor1tiry Control S,1pl1l 
LCS diti 91n1r1110 •1th lh1s1 Si1ple1! _YES _HO 

Uni ts: ag/L l --ACC'J!;ACY-: l-PRECISIOH-
Spikt Mt1sur1~ Cont, l Rtc1v1ry tontol Rtlative l Control 

QC lot Anllvti1sl CollC, LCS I !.CS 2 LCS I ltS 2 lillh Oi(fartnte litlti 
•--•••u•••••-~••""'-•• - _....._,_.,,.,.._ -· ~ ....._._,__ ....,.._.,_ --

Aroclor 12!\ 5.0 --- - - 29-160 2Cl 

_ Aroclor 12~\ s.o --- - - 20·160 201 

_ Aroclor 12:\ s.o --- - - H·l6·l -· 201 

_ Aroclor 12!\ ,.o -- ·- - 2o-t6~ - 201 

IIOlE: ao1 Iii' THE SPlr.E /tllALllfS l!UST FALL VlntlH COlllROL llNllS 
tnc••uana•~~••••••••n•=••••n•c:•••sa•••••asa••»•n•••=••• .. ••z••nu•na"""'..un~aua 
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... 
MS:TH,jO 608 

POLYCHLORINATEO BIPHENYLS <PCBsl by GC 
"""~""'"""'"'"''"-w"""' .... ""''""'""'""-"""""""'""'""""...,""'"",..._...,.,.. .................... ...., .... "'v...., ..... """...., .... 4'1...., 

An~lyst: ______________ _ 
D•ta: ________________ _ 
Instrument ID: ________ _ 

SOLID 
MATRIX 

•~•••••••••••••==a•=••••===•===•~=a==a=•a=~====~~==a=====•====~==== 
Sample II QC Lot II Sample II QC Lot II 

-------- -------- ---------------- -------- -------- ---------------- -------- -------- ---------------- --------- ----------------- -------- ---------------- -------- ------- ---------------- -------- -------- ---------------- -------- ------- --------
ENSECO SCS <Surrogate Control Sample> 

SCS data generated with these samples~ ____ YES ___ NO 

Units: mg/kg :----ACCURACY----: 
Spike Me;as, Percent Control 

QC Lot Analyte Cone. Cone. Recovery Limits 
............ .._ .... "' ~ ......................... ~ ............. ~""'""'""'""'""'""'""'""'~"""""'""""" ....... ..., ....... ............. .._.. .... ~ .... ..., ........................... 

"'"""""" ........ 41,, .... 

------- Oibutylchlarandate 0,033 -------- -------- 20·· 160 

------- Oibutylchlorendate 0.033 -------- -------- 20-160 

------- Oibutylchlo~endat~ 0,033 -------- -------- 20-160 

------ Dibutylchlorendate 0,033 --------· -------- 20-160 

NOTE: 80¼ OF THE SPIKE ANALYTES MUST FALL WITHIN CONTROL LIMITS 

El<SE•~ LO <L1bor1tory Control S••olel 
LCS UII 9entritu •1th tb111 mplu! YES NO - -

QC L,t Anll rte< sl 

- ~tc!or 12:\ 

-- AnclAr 1c:~ 

- Anclor 12:; 

_ Artdor 12:; 

Un1ts1 1q/tq !---ACCURACY-! 
Sp1t1 X111urtd Cone. I Recov1ry Control 
Cor.c. LCS I LCS 2 LCS I LCS 2 Li1its 

1.0 -- - 20·HO 

1.0 _..,_ - 20·160 

1,0 -- - 20•160 

I ,0 --- - 20·160 

MOTE: 801 lif THE SPIKE AN~LTTE3 1111ST FALL VITIIIN CONTROL Llft!TS 

:-PRECISIOH­
Rel1tive I Control 
Diff,renct Li11t1 

201 

- 201 

-- 201 

- 201 

a:a:u:u...._.~•••~=•--•=••----•uaa••u....-u;asn*#:aua~u•n••••aau"na,;nso 
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..,_ 

METHOD 610 
POLYNUCLEAR AROMATIC l-lYOROCARSON5 (PNAl by GC 
~~ .... ~ ..... ~~ ......... "" ..... ~ ..... ~~~""~ .............. ~~ .............. ~ ........ ~"""' ........ """"" ............. ~~ .... ~ ........ 

Analyst: ______________ _ 
D&ta: ________________ _ 
Instrument ID: ________ _ 

Sample# QC: Lat# So1mp le # QC I.at# 

-------- -------- ------- --------------- -------- ---------------- -------- _.,. ___ _ --------------- -------- ------ ---------------- ------- ------------- --..------ -------- ----------·------ -------- -------- --------
ENSECO $CS <Surrogate Control So1mpl11l 

AQUEOUS 
MATRIX 

SCS data generated with thasa 1o1mples? ____ YES ___ NO 

Units: ug/L :----ACCURACY-: 
Soike Meas. Perc:ant Control 

QC Lot Analyte C,inc:. Conc:, Recovery Limits 
............... ._.. ...... .... ~ ............. ~~~"""'"" ........ "" ..... ~~ .... ~""~""""" ....... ............... ..... "" .... """"" .... """ "'"""' ...................... """"" ..... ""'""'"""""" 

NaQnthalene 3000 -------- -------- 20-160 ------- 01benz0<a,hlanthrac:ene zoo -------- 20-160 ------- --------
------ Naphthalene 3000 -------- -------- 20-160 

-------- Olbenz~<a,hlanthracene :oo -------- ·2~0-160 --------
Naphthalene 3000 -------- 20-160 ------- _____ ... __ 
Oibenzo(.,hlanthracene :100 -------- 20-160 ------- --------

NOTE: 80¼ OF T'l-lE S?IKE: ANALYTES MUST FAL.l. WITHIN CONTROL. LIMITS 

EIISEtJ LCS IL1bor1tory Control S;1pl1J 
LCS 4iti 11n1ritl~ •1th lht!f Sitples! _YES _HO 

iC Lot Analyte(I) 

H1onth1 '.tr.a 
-- Phtnihlh~1n1 -_Pyron, 

- 8tR!OlbJfluor.athtnt 
_ Oib1n1011,hJ1n1hr1c1ne 

N1phth1l1na 
- Phenanthnne 
- Pyrtnt 
_ B1111olblfluor1nthtnt 
_ Dib1nu11,hUnthraun1 

Ua1ts: uq/L :-ACtUR.\CY-: 
Spilt KtiSilrtd C4nc. I RKa,uy Control 
Cone. LCS I LCS 2 LCS I LC. 2 L11its 

?000 -- - 20·160 
100 -- - 20·16U 
~00 -- 20·160 
~OP. -- - - 20·!60 
500 _ .. _ - - 20·160 

3000 -- - - EO·l60 
100 -- -· 20·1&0 
,oc -- - - ao-1,0 
100 -- - 20·160 
soo -- - - ao-uo 

. NOTE: 901 Of THE SP!tE AKAL!TES ftl/ST F•LL UITKIH COHTROL LIKITS 

:-PRECISION­
R:htht I Control 
Differenc, Ll1ils 

- 201 
201 
2~1 

- ZOI 

- 201 

- 201 

-- 201 

- 201 

- 201 

- 201 

=-=~==s•a::::r:ll'=--n~zu-.i::¥•a•u•==••••••••~=-=•~X;..yr.t•••■asn3:1■•••=•u•===u1•s•••••n•••• 

1 
' ) • 
l 
j 

thunter
008395



METHOD 610 
POLYNUCLEAR AROMATIC HYDROCARBONS IPNAl by GC 
~~~-"'~~~~ ........ "'-~~~-~~~-~ ........ ~.~~~~-~~~~~~ .... ~~~~~..,_-

Analyst: ______________ _ 
D~te: ________________ _ 
Instrument IO: ________ _ 

Sample II CC 1..ot II Sample II QC Lot 11 

----------------· ---------------- -------- ---------------- ---------------- -------- ---------------- ------- --------------- --------
ENSECO SCS <Surrogate Control ,ampl~> 

SOLID 
MATRIX 

SCS data generated with these samples? ____ vi;:5 ___ NO 

Units: mg/kg :---ACCURACY----: 
Spike Me;us. Perc:ant Control 

QC 1..ot Analyte Cone:. Cone:. Rac:overy Limits 
""""""'_"'.._~ ~~~~-..,_~~~~ .... "'~~~"'~~~~ .... "'-~"' ~ ................. ~ .... """-..__ .......... ............ ,.,,. .................. ,_,....,""'.._..,...., .... _ 
------- Na.:=hthalene 100 -------- --------- 20-lbO 

------- Diben~o<a,hlanthrac:ene 1b.67 -------- -------- 20-1.!,0 

------- Nai:;:htl'lalene 100 -------- -------- 20-160 

------ Oibenzo<a,h>anthrac:e~e 16.67 -------- -------- ao-1c.o 

------- Naphtl'l.lene 100 -------- -------- 20-160 

------- Oibenzo(a,l'llanthrac:ene lb.67 -------- -------- 20-160 

NOTE: SO¼ OF THE SPIKE ANALYTES MUST FALL WITHIN CONTROL LIMITS 

t'IS!:CO lts llibDr1tory Conl~DI s,.olel 
LCS Utl qentrllid Nllh th1Si mples! _YES __ Na 

QC lot Anllyte!sl 

_ M1onth•lan1 
P•ea.nthren1 -_Pyrena 

- Bea;ol~lfluor1nth1n~ 
__ Oib1n:011,hl1nthr1cene 

_ Hiflllh&l1n1 
PhtHnihrtne -_Pyrtnt 

_ Jenzolblfluor,nlhtnt 
_ Oibe1:oli,hl1nthr1cant 

Units: 1g/kg l--ACCUR~CY--: 
Spikt N:~~urad Cone. l Recovery Control 
C~nc. LCS I LCS Z LCS l LCS 2 Lia1ts 

100 
3.33 

16.U 
3.33 

l&,67 

100 
3.33 

14,67 
3,33 

16.47 

----------
----------

---

-
-

Z0•l60 
ZO·l&O 
2~·140 
2~·160 
20·l60 

20·160 
20·160 
20-140 
20-160 
20-160 

HOT£: 801 OF TllE SPIKE ANAlYTE: ~UST Fsll VITNI~ CONlRDL LIRITS 

:-PRECIS!OH­
R1!1tive l Control 
Diffarenca Ll1its 

--
---

zox 
211 
201 
201 
201 

201 
ZOl 
201 
201 
201 
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ME:THOO 61'-
0RGANOPHOS?HOROUS PESTICIDE:$ by GC 
............. ~ .... ~~~ .... ~~~~~~~~~ .... ~- ......... -............ ~ ........ ~ .... ""~ 

Analyst: ____________ _ 

D• te: ---·-------------• .. -Instrument IO: ________ _ 

AGIUEOIIS 
MA TRI l 

•====~======~~z====s•ms===z=~:===•=======•==========~~=~=•==:====== 
QC l.ot ll Sample ll QC l.ot 11 

-------- -------- --------______ .. __ _ -------- ----------------· -------- -------- ---------------- ------- --------_______ .. _ 
---------------- ------- ____ ,. __ _ 
---------------- -------- ------- ---------------- -------- -------- --------

ENSS:CC SCS < Surrog,tte Contra l Sample I 
SCS data generated with the5e samples? ____ YES --~-NO 

Uni. ts: Ilg /1.. :----ACCURACY----: 
Spike MeilS. Perc:ent Control 

QC l..ot An,ilyte Cone:. Cone:. Recovery l.lmits ~-................ ........ -............. ~ ...................... ~ ........ ,,.."""" ............................ .., ....................... ,.,, ............. ..,,""" ... ~ ......... .._...,, ........... ............ ..,,""""""'"".., 
------- DEl"' 100 -------- -------- 20-160 

------- DE:F 100 -------- -------- 20-160 

------- DEF 100 --------- -------- 20-160 

------- OE:F 100 -------- -------- 20-160 

NOTE:: 80¼ OF THE SPIKE ANAl.VTES MUST FAL~ WITHIN CONTROi.. LIMITS 

E)lgCJ LCS il1bor,tory C)ntrol SilDltl 
LCS ditl gener,ted •1th these 1,19lesl _lES _HO 

OC tot AndyteCsl 

OiiZIMn 

- N1htb1on 
_ Methyl P1r1thion 

Parith1on 

Oiu1non 
_ n11ath1on 
_ nethyl P1r1thion 

- Pu1th10n 

Units: ug/L l•--.lCCURACY•-: 
Spike "111ured Cone. I Recovery Ctntrol 
Cone. LCS I LCS 2 LCS I LCS 2 Li1its 

10 -- 20•!&0 
10 -- 2~•1&0 
10 --- 20•1&0 
10 --- - M•lbO 

10 ·-- - 20·160 
10 -- - 20·160 
10 -- - 20·1&0 
10 -- 20·160 

Hert:: 801 OF TH£ SPIKE AHnLYTES ~UST FALL YITHIH CONTROL LINITS 

:-PRECISION­
lel1tive I C~ntroJ 
91ffera~ce Li,it; 

- 201 

-- l?I 
201 

--- 291 

- 2?1 

-- 2?1 

-- 201 
291 

2~UJS.:;J•••==~=:t!l:-:t:====:::u:=as=:::ass:::-::=s=•=~••~•===2=:=:a==~====-==A~••••z~====~== 
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METHOD 614 
ORGANOPHOSPHOROUS PESTICIDES by GC 
..... -~~""'~""~~ ........ ~~~""'"'"'_.....,..., __ ""'~-"'""'~"""-"' ............. _ 

Analyst: ______________ _ 
Date: _______ - _________ _ 
Instrument ID: ________ _ 

Sample II QC Lot II QC Lot 11 

-------- ---~----- ---------------- ------- ---------------- --------------- -------~-. ----------------,.. _____ _ --------------- ---------------- --------
ENSECO SCS <Surrogate Control Sample) 

SOLID 
MATRIX 

SCS data generated with these samples? ____ YES ___ NC 

Units: ug/C :----ACCURACY----: 
Spike Meas. Percent Control 

QC Lot Analyta Cone. Cone, Recovery Limits 
..... q, ..... ""'"""""' .... ~~~""~-~""'""'~""'-""'-""'"~"""-""-~-""'"' ""'"""'"'"' ... ""'""'"""' ..... """....,"' ""'"'""'"'""'"""" .... il!w .............. - ......... -

------- DEi=" 10(1 --------- -------- 20-160 

------- DEF 100 -------- -------- 20-H,0 

------- DEF' 100 -------- -------- 20-i60 

------- oe:;:- 100 -------- -------- 20-160 

NOTE: 80¼ OF THE SPIKE ANA~YTES MUST FALL WITHIN CONTROL LIMITS 

£ll5:C, LCS !L1bor1t,ry C4ntrol S11plel 
LCS d1t1 gener11e~ ••th these sa1ples! _YES _NO 

Dim nor. 
N.thlhion 

- Methyl P4rllhion - PJrilh1on 

Dhzinon 
_ H,l.th1on 
_ Kethyl Parat~ion 
_huUurtn 

Un: ts: ug19 :-ACCUR~cv-: 
Spike ~~•sured Cone. l Recovery Control 
Cone. LCS I lCS 2 LCS I LCS, lia1tt 

0,33 
0,33 
0,33 
0,33 

0,33 
0,33 
0,33 
0,33 

------
----------

---
-
·-

20•160 
20·160 
20•160 
20·160 

20·160 
ZO·l60 
20·160 
20-160 

HDTE: 30, OF THE ,PIXE ~N~LYTES KUST F,ll ~!THIN CONTROL LIMITS 

:-PREC!SIOH-­
Rel1tive I Control 
nitferenc1 Li1its 

-
-
-
-

201 
201 
201 
201 

201 
~01 
201 
201 

thunter
008398



METHOD 615 
PHENOXY ACID HERBICIDES by GC 

Analyst: ______________ _ 

Data~------------------Instrument IO: ________ _ 

AQUEOUS 
MATRIX 

•=aaa=•===••~======z=====~===~a=:~#===•2===~========•==aasan=a~z=== 
Sample It QC Lot It 

-------- ---------------------------------------- --------------------------------
CNSECO SCS <Surrogats Control 

SCS data generated with 

GC Lot Analyte 

Sample It QC Lot II 

-------- ------------------------ ------------------------ ------------------------
Sample! 

these samples? ____ YES ___ NO 

Units: 
Spike 
Cone. 

ug/L 
Meas. 
Cone. 

:----ACCURACY----: 
F'erc::'1nt Control 
Rec::9very Limits 

~-~~~~~~~~~~~~~~~~~~~~~~~ 

-------

-------

2,4-08 

2,4-C8 

2,4-08 

2,4-08 

5.0 

5.0 

s.o 
--------, --------
-------- --------

--------

60-120 

60-120 

60-120 

60-120 

NOTE: BOY. OF THE SPIKE ANALYTES MUST FALL WITHIN CONT~OL LIMITS 

El!SECO LCS !l.lbor,tory Control 5,•olel 
LCS d,t, qener1ted 11tt. these s,1ples? _YES _NO 

QC Lot Aollytelsl 

l,1-D 
Silvn 

a,,-, 
- Silvn 

_2,\•9 
__ Sihu 

Units: ug/L 1-~ct:mACY-! 
Spite Keasured Cone, I Recovery Control 
Con,. LCS I LCS 2 LCS I LCS 2 Litils 

I .2~ -- 30-100 
0,25 -- 30-100 

1.25 --- 30-100 
0,25 ---- 30•100 

1.25 -- - 30·100 
o.as -- - - 30-100 

MOTtt 80l Of THE SPIKE ~H~~Y1£$ ~UST F~ll YlTHIH CQKTROl LIKllS 

:-PREC!;IOII­
Relitive; Control 
Olfferancs Liaits 

~Qt 
501 

- 501 

- 501 

- SOX 
soi 

asaa===a•u==•~•A=2==-=•a•~-...._aN•~•~••u=a•••••••-=• .... u••=::cu•••••=••a~~=••u• 
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METHOD 615 
PHENOXY ACID HERBICID~S bv GC 

Analyst: ______________ _ 
Dats: _________________ _ 
Instrument ID: ________ _ 

S.mp 1 e II QC Lot 11 S.mple II QC Lot II 

-------- ---------------- -------- ------------------------ ---------------- ---------------- -------- ---------------- -------- ---------------- --------
ENSECO $CS <Surrogate Control Sample> 

SOLID 
MATRIX 

SCS oata generated with these samples? ____ vi;;s ___ No 

Units: ug/g :----ACCURACY----: 
Si:, ike Meas. Percent Contra 1 

QC Lot Analyte Cone. Cone. Recovery Limits 
"""""""' ....... "'- ~~ ........ ~""'""'~~~~~~~~~~~~~~~ ............ ........... "'" .... """"""' ........... 4\,- ... ..................... "'" ......... .... .................. ""' .......... 

-------- 2,4-0B 0.33 -------- ------- 60-120 

------- 1'!,4-0B 0 .33 -------- -------- 60-lc!O 

------- 2,4-0S 0.33 -------- -------- 60-120 

------- c!,4-DS 0.33 -------- -------- 60-120 

NOTE: 80¼ OF THE SPIKE ANALYTE:S MUST f:ALL '·llTHIN CONTROL LIMITS 

EllSf.CO LCS lllbGritary Control Suolel 
LCS ~.u generat1d 11th lhesa mples! _YES _HO 

GC lot 

--· 

Analytelsl 

2.~-0 
Silvu 

Un1t1: ag/g 1-~CC1JR~c1-: 
Spike fte1surlil Cone. I Recovery Control 
Cone, LCS I LCS 2 LCS I LCS 2 Li11t1 

0,083 
0,017 

0,083 
0,017 

0.083 
0.011 

----
----
----

30·100 - 30•(!)0 

- 30·100 

- - 30·100 

-· 21•!10 

- - 30•100 

KOTE: 801 OF Tll£ SPIKE AHALYTES MUST FALL YITIIIN CllNIROL LINITS 

:-PRECISION­
g,1itiv1 I Control 
DlfferentR Lia1ts 

--
-

~01 
501 

501 
501 

501 
501 

ascnaanaa:.Juu1:1aaaA#Uffn&t1annaaaaa•••1ta=::n••••••••u.a•2••"••*••~~•=•~:a~••*•••a•A 
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METHOD oa4 
VOLATILE ORGANICS by GC/MS 

"v-~~~ .... ...,.~~-.... ...,. .... ~~~~~~~~~~~~~~~ .... ~ 

An•lyst: ______________ _ 
Data: _________________ _ 
Inst~ument 10: ________ _ 

QC \.ot lt Sample lt QC I.ct lt 

-------- ------- ---------------- -------- ---------------- -------- ---------------- -------- --------
-------- -------- --------------- -------- ---------------- --------- --------

EN5£CO SCS !Surrogate Control Sample> 

AQUEOUS 
MATRIX 

SCS data generated with these samples? ___ YES ___ NO 

Units: ug/l. :----ACCURACY----: 
Spike Meas. Percent Centro l 

QC Lot Analyte Cone:. Cone. Recovery Llmi ts .......... __... ... ""' .... ~~~ ......... ~ .... -~~~~-~-..~~-............... ~ ............ .., ..... ........ '\o"v ..... ...., ..... .............. ~...,, .... ,._ ..,._,......, ....... "v"Y .... 

-·------ oe-Tolu411ne !'SO -------- -------- 86-119 

------- BF'9 :50 -------- -------- 8:5-121 

------- 04-1,2-0ic~loronthane !'SO -------- -------- 77-120 

------- DB-Toluene :so -------- -------- So-119 

------ BFl3 50 -------- -------- 8!1-1<! 1 

------- 04-1,2-Dichloroethane :50 --------~ -------- 77-120 

------- OS-Toluene !'SO -------- -------- 86-119 

------- BFe :so -- ·----- -------- 8!1-121 

------- 04-1,2-Dichloroethane !10 
~ -·· ·-···- -------- 77-120 

=•••=~*=c===sm••••••===•==•=c•=••~=a•~~==•- x•~=~•~••••=====a••==== 
tHSECO LO !liboritory Control S11oitl 

LCS ••ta generatad •1th lhest s,1ples1 - YES _NO 

Units: ug/l l-,\CCIJRACY-: :-PRECISI0M-
Sp1t1 Ke1sured Cone. l R•cov,ry Control Rehlive I Contro: 

QC Lot Analytllsl Cone. LCS I LCS 2 LCS I LCS 2 Lui ts Diffaranc, Li1it1 ~----... ~--·--·· .... ·--~· -"-"' ·~"_....,.... .... ~ ~- ............ ~- ................ -.. ~~ .. 
l,!·Oichloroethene so --- &1•1': - iu 
Trichloroerhent 50 -·- - 71-1,1 - m 

- Glotoban:ene 50 -- -- 75-130 - m 
T•luene ~o -- - 76-125 - l3l -· lffzene 50 -·- - 76-12? - IU 

_ 1,l·Dichlorotlhene :o ---- - 61-115 - IU 
_ Trtehloro1th1ne 50 --- 11-12? m -·-Cliloroo1n:en1 50 --- - 75·130 - 131 

Ttluen, 50 
_,. ____ - 14•12S m 

-- Benzene so --· - -· 76•127 -- IU 

NOTE: SOX Of THE ,PIKE .HALYTEi ~UST Foll WITH!~• CONTROL LIMITS 
s=~=====:~~•a==~~=2==:=a=~====•••••~===~•••~:caanasnz■naaa■•n•na•a•ac•n•¥r.tac•• 
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METHOD 624 
VOLATILE ORGANICS by GC/MS 

..... ~~~ ............ _ ........ _...., ____ .................... ~--------
Analyst=----------~---Data: _________________ _ 
Instrument IO: ________ _ 

SOLIO 
MATRIX 

•=E=aa•====~=•~:=====••=====~====•====~==~=a~=====•=:=~===•====a~==• 
Sample# GIC Lot# Sample II GIC Lot II 

-------- -------- -------- ---------------- -------- ----------------- -------- ---------------- -------- -------- ---------------- ______ ..,.._ ---------------- ---------------- --------
ENSECO SCS (Surrogate Control Sample> 

SCS data generated with these samples1 ____ YES ___ NO 

Units: ug/g :----ACCURACY----: 
Spike Meas. Percent Contra l 

QC L:)t Analyte Cone. Cone. Recovery Limits 
........ _ .... -""' ............................ ..,,. .................. -....... -""" ............................... ... -............ ... ................... "" ....... '¥ .............. ._,, ... "" .......................... 

------- DB-Toluene 0,0:5 -------- -------- 50-160 

------- BFa 0,05 -------- -------- :S0-160 

------ 04-1,2-Dichloroethane 0.0!5 -------- -------- 50-160 

------- 08-ioluaine 0.05 -------- -------- !50-160 

------- BFB 0.05 -------- -------- 50-lbO 

------- 04-1,2-0i~hloroethane 0.05 -------- -------- 50-160 

------- 08-Toluane o.o:s -------- -------- 50-160 

------- BFB o.o:s -------- -------- 50-160 

------- 04-1,2-0ichloroethane 0. 0::5 -------- -------- 50-lbO 
===========•===••~z====~••c¥====•==a••==aN•==-•==••••a•===••••=ma•= 

EJISECO LCS IL~bor1tory Control S1tplel 
LCS ,.u genUllN Nllh lhiSil saplH! _YES _NO 

Units: ug/4 r-ttC~UhhC'!-: 
Spilt ftusured Cane, l Recovery C,ntral 
Cone, lCS l LCS 2 lCS I LCS 2 Li11ts 

_ 1,l·Dic~l.roethene 0.05 --- 5?·172 

- Tnchloroethent 0,05 -- 6c·!37 
Cltlarabtn:ene 0,05 -- &G-133 

- Toluene o.o: -- 59·139 
!en:ene 0,05 --- - &&·HZ 

_ 1,l·Dichlarotthtne 0,05 -- 59-172 

- Trichloroethene o.os -- 62·137 
_ CJalorobe~:snt o.os -- &0·133 - r,Iue•• o.os --~ 59-139 

- Buzene o.o: -- 6&·142 

HOIE: 801 OF THE 5?JKE AUALYTES MUST FALL ~!THIN CONTROL L!MITS 
=====~===-=u:~=~==v=~======:=u••~~s===:aa~:====•~•=#===u•••••••• 

l-PRECISIOH-­
Rel1t1ve X Cunt,ol 
Dlffereru:t Litits 

-
--

221 
211 
211 
2U 
2U 

2ll 
2U 
211 
211 
211 
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(91 Contract Laboratory Program CCLPl: 
Agency: USEPA 
Lab ID: NIA ••• All contracts registered under RMAL 
Effective Date: RMAL has been involved since inception in 

1980 
Expiration: Certification is obtained on a contrac~ basis 

and expires with that contract. Each contract requires 
~ pre-award evaluation, 

Permit for: RAS work for Organic Inorganic parameters 
and Dioxin. We also have performed SAS work on 
occassion. All environme~tal samples 

Analyses: Work under CLP guidelines consiats of: 
All priority pollutants listed under Claan Water r,ct 
HSL cot.ipouno~: 

Volatile Organics .•••• Purge/Trap--GCIMS 
Semivoldtile Drganics ••• Extraction--GC/MS 
Pesticides and PCB's •••• Extraction--GC/ECD 
Metals t&Cyanl0el.,,,ICP/GFAAS 

Comments: RMAL is one of only five laboratories that have 
participated ln all three areas. RMAL is frequently 
consulted regarding changes in methodologies, and is· a 
well respecteo participant. 

1101 COC Toxicology Blood ~oad Proficiency Program 
Agency: OSHA-Center for Disease Control lCDCl 
Lab ID: 050043 
Effective Date: 3rd quarter 1986 
Expiration Date: This program is boing deleted in 1987 
Permit for: ~n,lysis of Blood Lead Content 
Analysis: Lead in Blood IGFAASl 
Comments: The most recent 11st of approved laboratories 

<March 3, 1986) ls titled the September.1965 List and 
covers Quarters 1,2 & 3 for 1985> this list expired 
March 7. In order to be an approved laboratory, a 
minimum of a out of 9 PE samples in 3 consecutive 
quarters m~st fall within acceptance limits. RMAL 
scored 2 of 3 correct for Quarter 4, 1985, as well as 3 
of 3 for Quart~rs 1 & 2, 1986. This qualifies RMAL for 
certification, and the naMt list will reflect this. 
The CDC will confirm certification status by phone in 
the interim, This program will end with the first 
quarter, 1987. 
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~------­--~~--~ 

C3) State of UTAH: 
Agency: Utah Department of ~ealth 
Lab ID: Certificate No. E-83 Class I 
Effective Date: June 27, 1986 
Expiration Date: renewal annually pending successful 

comi,letion of WS, WP ani1/or Utah Dept, of Health PF. 
samples. 

Permit for: Analysis of Environmental samples 
Analyses: 

Tr-ace metals 
Minerals 
Nutr-ients 
Demand 
Organic1 Herbicides, Pesticides, PCB"s, TOX, Priori~y 

Pollutants, Trihalomethanes, Volatile Or-~anics 
Miscellaneous: EP-Toxicity, Solids, Sulfides, Phenols, 

Turbidity, Corrosivity, Res. Chlorine 
Comments, Letter and certificate on file in QA office. 

(41 State of NEW YORK 
Agency: Department of Health 
t..ab ID: 1oeoq 
Effe~tive Date: September 23, 198b 
Expiration Data: 12:01 AM April 1, 1'71?7 
Per•it for: Approval for Potable and Non-Potable analyses 
Comments: Ned Smith, Program ~dminist~ator, informed mP 

that this certification must be recognized by all 
agencies in New York. A six page list of parameters 
includad in this certification is on file in the QA 
office. This certification is lNTER!M pending 
successful analysis of PE samples twice annually. 
An audit was conducted Februray 3-4, 1987, 

<5> State of NEW YORK 
Agency: Department of Environmental Conservation 
Lab ID: 
Effective Date: 
Expiration Date: 
Periliit for: 
Comilients1 IN PROGRESS. PE sample results CRMAL H 6194aJ 

submitted 9/aJ/86. Certification granted by this agency is NOT 
recogni2ed by the State Dept. of Health, and is only valid for 
contracts awarded by this agency, Laboratory audit is scheduled 
for January 21, 1987. Performanc:e evaluation 5;amplmt1 wer-e 
satisfactorily analyzed, ·On Janua.-y ea, 1987, rapresentat1ves 
of this agency ~ere at RMAL to discuss the possibility of 8Kten­
ding ERCO's current contract to have RMAL absorb the overflow 
work. This arrangement most likely will begin March, 1987. 

j 
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SAMPLE 

YES I 
NO 

: PREP REQUIRED?! 
"' ,I, 

PREP LAB ASS IONS OC LOT ANALYST ASSIGNS OCLOT ANO 
AND APPROPRIATE OC SAMPLES Al'PROPRIATE QC SAHPLES 

J, I PREP LAB f'ILLS OUT PREP FORM 
ANO PUTS COPY IN APPROPRIATE "' PROJECT FOLDERS ALL SAMPLES 'WITH SAME QC LO'f 

,I, SCHEDULED TO BE AN AL YZED TOGETHER 

PREP LAB STORES ~ 
SAMPLES ..,ITH SAME 

jQC SAMPLES ANALYZED FIRST OC LOT TOGETHER 
I 

I I J, 
PLOT OC OAT A ON CONTROL CHARTS f 

J, 

I 
OC OATA WITHIN CONTROL LIMITS I 

YES I NO 

J, J, 
PROCEED ._,ITH ANALYSIS OF SAMPLES I I CONSULT SUPERVISOR i 

,I, J, . 
ANALYST FILLS OUT QC ANALYSIS (INSTRUHENT ST ANOAROS CHECKED I 
FORH ANO PUTS COPY IN ALL J, 
APPROPRIATE PROJECT FOLDERS PROBLEMS FOUND'! 

J, YES 
QC DATA PUT INTO LIHS I NO 

J, 

IS AMPl( RESULTS REPORTED I PREP INVOLVED IN METHOD' I 
I FIX PROBLEM • 

YES I NO 
1 1 J, 

!DOCUMENT PROBLEM ON w'ARNINO/OUT CHECK PREP SHEElS f AN AL YZE NEW QC 
or CONTROL FORM J. SAMPLE GO TO TOP 

"' PROBLEMS J'OUND?I OF FLOVCHART 
I RE AN AL YZE oc s AMP LES I I • NO 

"' YES 1 • 
I PLOT OC DAT A ON CONTROL CHARTS I •• .. I PROBLEMS FOUND AFFECT SAMPLE VOLUME SUFFICIENT' 
(QC DAT A WITHIN CONTROL LIMITS? ONL V QC SAMPLES 

NO YES I NO/MAYBE YES NO 
YES J, l 1 
! DOCUMENT DECISION REPREP ALL PROCEED WITH 

PROCEED WIYH ANALYSIS or SAMPLES; ON WARNING/OUT or SAMPLES WITH ANALYSIS or SAMPLES 
CONTROL FORM NE.., OC l ,L J, 

, ""ALY::., tlLLS uu, 111,. ArO,LYSI:; DOCUMENT DECISION DOCUMENT DECISION 
FORM Ar,D PUTS COPY IN ALL GO TO I 

ON \/ARNING/OUT OF ON WARNING/OUT Of i 
TOP OF FLO..,CHART r I 

APPROPRIATE PROJECT FOLDERS CONH:!OL FORM CONTROL f"ORt·I ' I J. J, 
ANAL n, I f ILLS ouT"Gci ' 

QC OAT A PUT INTO LIMS I 
OCOATA A:'IAL YSIS FORM ANO 

t SAMPLE RE SUL TS ' PUT INTO I<;- PUTSCOPV IN 

I I SAMPLE RE SUL TS REPORTED I REPORTED WITH OUALlf"IER LIMS APPROPRIATE 
PROJECT FOLDERS 

I 
I 

' 
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---------------~ocky Mouri1air1 Analytical Lab0tatory 

APPEN'DIX 

R~AL CERTIFICATION 
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ROCKY MOUNTAIN ANALYTICAL 
a Oivisior, of E:NSECO INC, 

NATIONAL CERTIFICATlOII s·rATUS 

<11 State of COLORADO: 
Agency: Colcra~o Department of Health 
Lab IP: C0026 
Effective Date: August 10, 1qg4 
Ei<piration Date: renewal in January, 1987 
Permit for: Monitoring O~inktng Water samples !SOWA> 
Analyses: 

Nitrate 
Fluoride 

Trace Metals (As,Ba,Cd,Cr,Pb,Hg,NOi,Ag,Nal 
Chlorinated hydrocarbons <Endrin, Lindana, 

Methoi<ychlor, Toi<aphenel 
Chlorophenoxys <2,4-D; 2,4,5-TP CSilve>Jl 
Total Trihalomethanes <Bromootcnloromathane, 

Dibromochloromethan■, Bromoform, Chloroform) 
Comments: Letter on fiie in QA office 

<2> State of FLORIDA: 

Agency: Department of Health and Rehabilitative Services 
l.ab IO: 87278 
Effective Date: July 1, 1986 
Expiration Date: renewal June 30, 1987 
Permit for: Monitoring Drinking Water samples <SOWA! 
Analyses: 

Primary Inorganic: Fluor•ide 

Trace Metals as in <1> .above 
Secondary Inorganic Parameters 
Organic: Chlorin.ated hydroc.arbons as ln <11 above 

Chlorophenoxy acids aa in <11 above 
Trihalomethanes, As in <11 above 
Volatile Organic Compounds 
Purgeable11 
Pesticl.Cles 
Sase Neutral/Acid Extractables 

Comments: Letter, certific&te on file in QA office 
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(bl State of NEW jERSEY: 
Agency: Department of Environmental Protection 
Lab IO: 4:S:S:S6 
Effective Date: 
Expiration Date: 
Permit for: Perform Water Pollution Analyses 
Comments: IN PPOGRESS. We are currently certified for EPA­

CLP work ONLY, Performance ~valuation samples <RMAL nos. ba071, 
621041 currently in house were satisfactorily analyzed. Full 
certification pending receipt OT method valid~tion work for 
methds 601,602,60d,612,624,62:S and an unannounced lab baudit 
between now and Jan. 31, 1987, Method validation work for 
601,602,608,624, and 62:S complete. Awaiting results for 612. 

17) US Army Corps of Engineers: 
Agency: US Army Corps of Engineers 
Lab to: 
Effective date: Cwill be processed based on RMAL performance on 

61647 PE, and a lab audit] 
Expiration Date: (unknown at present] 
Permit for: Analysis. of :•ater and soil samples 
Analyses: 

R=RA Metals <Sb,As,Sa,Se,Cd,Pb,Hg,Ni,Se,Ag,Tll 
Organochlorine Pesticides, Method 608 <Aldrin, SHC, Chlordane, 

ODO, ODE, DOT, Oieldrin, Endosulfans, Endrin, heptachlcr, 
HeptacMlor epoxide, ToKaphene 

PCSs 
Volatiles, Method 624 
Base/Neutral/Acids, Method 625 

Comments: PE samples completed and re~ults submitted 7/21 
and 811. Richard Karn from the Corps of Engineers 
informed RMAL on 8/20/86 that all results for tllla' 
performance samples CRMAL project 6lb47J were within 
acceptance criteria. 

<8> US Army Toxic and Hazardous Materials Agency <USATHAMA> 
Agency: USATHAMA, Aberdeen Proving Ground, MO 
Lab IO: NIA 
Effective Date: June 1986 (retroactive to July· 198~> 
EKpiration Date: NIA 
Permit for: EMtraction and analysis of Soil samples 
Analyses: 

S•mivolatile Organics in soils/sediments 
Volatile Organics in soils/sediments 
Motals in soil by ICP 
Arsenic in soil by Graphite ~urnace AAS 
Mercury in soil by Cold Vapor AAS 
DBCP in soil. by GC/ECD 
Fluoride in soils by lSE 

Comments: USATHAMA certification is~ applicable to 
USATHAMA projects. Once obtained, ce~tification 
can be used in conjunction with any project 
identified by the project commander. 
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<11) NPOES: Discharge Monitoring~ Reporting QA <DMRQAl 
Agency: USE:PA 
Lab ID: Anaconda Minerals !COOOa9793l 
Effective Date: 
Expiration Date: Annua! ~e-evalutaion 
Permit for1 Analysis of water samples for NPOES Inorganics 
Analyses: 

Metals: Sb,As,Se,Cd,Cr,Cu,Pb,Hg,Ni,Se,Ag,Tl,Zn <Total> 
Cyanides 
Phenols 
Conventional Pollutants: Br,Res. Cl,Color,Coliforms, 

F,N03,0rg, N,O~G,TP,S04,S=,SOl,MBAS,Al,Ba,B,Co 1Fe, 
Mg. Mo ,Mn, Sn, Ti C To tall 

Cornrn.ents: The results for DMR QA studies 004, 005, and 006 
are on file in the QA office. We analyze PE sumples annually 
and use the multiple permit option to report the results to 
several clients. An audit was performed by the Region VIII EPA 
and Frontier Oil on Dec. 9 and 15, 1986, Several minor 
compliance problems were discovered. These problems have since 
been c.orreeted. 

(12) State of Oklahoma 
Agency: Water Resources Board 
Lab 10: 8614 
Effective Date: January 1, 1987 <PENDING) 
Expiration Date: June 30, 1987 
Permit for: Analysis of environmental samples 
Comments: A complete list of certified parameters is 

avilable in the QA office as well as a certifice~e from the 
state, and a complete report on performance evaluation results. 

<13> State of Oregon 
Agency: Department of Health 
Lab I01 
Effective Date: 
EMpiration Date: 
Permit for: 
Comments: IN PROGRESS. I have contacted this office, and 

was told that repiprocal certification may be granted if 
Colorado's regulatory criteria are as stringent as those in 
Oregon. Acceptable performance on all parameters within the USE?A 
Water Supply Series (WS> and Water Pollution SPries (WP) is 
i-equired tit least once annually. An applicati,-,·, was fi1'1d in 
October 1986. A follow-up telephone call in January of 1987 was 
made to inquire about the status. The Agency Director informed 
me that the issue of allowing out-of-state laboratories had be~n 
passed to the Attorne, General for a ruling. An off the record 
opinion was offered that such certifications would only be given 
to contiguous states 
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(141 Sta~e of California 
Agency: Department of Health Services 
Lab IO: 
Effective Date; 
Expiration Date: 
Permit for: Hazardous Waste Testing Certification 
Comments: Tony Wong has been negotiating for all ENSEC0 

labs to be certified by thi~ agency. He is only awaiting their 
acceptance o~ his proposal that all lacs will meet CAL's QA 
windows for accuracy and precision. 

<151 Permit to Hove Quarantined Soil 
Agency: US Department of Agriculture 
Permit No.: S-2899 
Lab IO: 
Effective Date: November 1S, 1985 
Expiration Date: November 30, 1990 
Permit for: To receive shipments of soil samples from 

foreign countries for laboratory analysis. 
Applicable quarantines are: (80> Witchweed, 
(81> Imported Fire Ant, ano <851 Golden Nematode 

Comments: Soil samples received under this permit must be 
encloseo in polyethylene containers, ard be less than 1 lb. in 
weignt. All samples must be kept u~der lockej chain of custody 
while in possession, and must be disposeo of by incineration at 
a razardcus waste facility. 

• 

Rev. 2/13/87 
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METHOD oa~ 
SEMIVOLATILE ORGANICS by GC/MS 
~ .... ~~-~~"""~~""""""~~"""~~~~~~ .... ,~~ ... ~~ .... 

Al"'\a 1 ys t :. __________ .. ,. __ _ 
Oate: _________________ _ 
Instrument ID: ________ _ 

AQUEOUS 
MATRIX 

•==c=•~~=•==sx===~==~===•==c====:============z=•s•==~=•-=•====~==== 
Sample II CIC Lot It S.amp le It CIC Lot It 

-------- -------- ---------------- _______ ..,. 
-------- ---------------- -------- ---------------- -------- ---------------- --------

...., ______ _ 

---------------- ---------------- --------
ENSECO SCS <Surrogate Control Sample) 

SCS data generated with these samples? ____ YES ____ NO 

QC Lot 
-""'""""" ......... 

-------

Analyta 
~"""~~~ ....... """~""'~~-"""~~~~-~""~""'"""~ 
OS-Phenol 
2-FlUOl"'Opheno l 
2,4,o-Tribl"'Omophenul 
05-Nitl"'obenzene 
a-Fl1.10.-obiphenyl 
014-Terphenyl 

Ob-Phenol 
_______ a-Fl1.1ol"'ophenol 
______ 2,<+,6-Tribl"'omophenol 
_______ OS-Nitl"'obenzene 
_______ 2-Fluorobiphenyl 
_______ 014-Terphenyl 

Units: ug/1. 
Soike Me,as. 
Cone:. Cone;. 
~<\14',,""""" ""'"""-~ .... ----

200 --------200 --------200 --------100 --------LOO --------100 --------
200 --------
200 --------200 --------
100 --------
100 --------
100 --------

NOTE: 90¼ OF THE SPIKE ANALYTES MUST FALL WITHIN 

ENSECO tCS tl1bor1t~ry Control S11pltl 
LCS dill jtlll!r1ted with these si1ples? _YES _HD 

Units: ug/L :--,1CCIJ8At'I-! 

QC lot An1lyte!U 
Spilt Reisured Cone, X Recovery C4ntrol 
Cone, LCS I LCS e LCS I LCS a liaits 

_ PenUcillorophenol 100 __ 
_ Phenol 100 __ 
_ 2•Chloropbenol 100 __ -_ ,-ch!on·3-<rt1ol 100 _ _ _ _ 
_ t•Mitrophenol 100 __ -__ t,2,\•lricnl&roben11n1 SO ___ _ 
_ Acin1onthene SO __ -_ 2,•·hnitrotoluent ~O __ 
_ Pyrent 50 __ 
_ H•o1lro1od1·n-9ropyli11nt :o __ 
__ l ,4·01c.ito,ob1n:1n1 50 _ _ _ 
NOTE: 401 OF iHE $PIY.E ~IIALYTES IIUST f~LL WITH!H CONlROL ltRITS 

9-103 
12·89 
27-liJ 
23·97 
10·80 
39•90 
46·118 
2~·9& 
2&-127 
41•il6 
3&·97 

! ··---ACCU!sACY---: 
Perc:ant Control 
Rec:ovair·y Litni ts 
"'"""'-""""'""'""'""'" "'"""'"""""'"""""'""""'"""' 
-------- IS-103 

-------- 23-121 

-------- 10-130 

-------- 41-120 

-------- 44-tl9 

--------- 33-lc!S 

-------- 15-103 
-------- 23-121 
-------- 10-130 
-------- 41-120 
-------- 44-119 
-------- 33-128 
CONTROL LIMITS 
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... 

METHOD ca5 
SEMIVOLATILE ORGANICS by GC/MS 
.... ~ ............ ~ ........ ""~ .... ~~-~--......... "' .... ""~-.................... ~ 

Analyst: ______________ _ 

Instrument 10: ________ _ 

QC L.o t II Sample II QC l.o t It 

---------------- --------
-------- --------
-------- --------- ---------------- ---------------- -------- --------

ENSECO SCS <Surrogate Control Sample> 

SOLiiJ 
MATRIX 

SCS data ganerated with these samples? ____ YES ___ NO 

Units: ug/L :----ACCURACY----: 
Spike Mao11.s. Percent Contrn, 

tlC Lot Analvte Cone. Cone:. Recovery Limits 
........................ """""""""""""'"""'">t,,"""""""""' ........ .,,,. ....................................... "'""'"'"""" "'""""""'"" ........ """'"""" ............ ""' """'""'""""'"""""""' 
------- 06-?henol 200 -------- -------- 20-140 

------- 2-Fluaroonenol 200 -------- -------- 20-140 

------- 2,4,o-Trtbromocnenol aoo -------- -------- 10-140 

------- 0:5-Nitrobenzene 100 -------- -------- 20-140 

------- 2-Fluarobiphenyl 100 -------- -------- 20-140 

------- 014-Terphenyl 100 -------- -------- 20-1:so 

_______ Do-Phenol 200 
aoo 
200 
100 

-------- 20-140 
-------- 20-140 
-------- 10-140 
-------- 20-140 

_______ S-Fluoropnenol 
_______ 2,4,6-Tribromapnenol 
_______ o:-Nitrobanzene 
_______ 2-Fluorobiphenyl 
_______ 014-Terph■nyl 100 -------- -------- 20-140 

20-151) 
NOTE: 80'l. OF THE S?tKE ANAL.YTES 

\00 -------~ 
MUST F,~L.L. WITHIN CONTROL-LIMITS 

EHSECO lCS IL1bor11ory Control S11plel 
LCS d1U 91narJ1ed •1th Ihm 111plu! YES HO - -

QC Lot Andtltlll 

Units: 19/lg 1--.ICCVR~CY-·•I 
Sp1l1 lll!1sured Cone. 1 Raciver1 Control 
Cane. I.CS I LCS 2 LCS 1 LCS 2 li11ls 

_ Pent1chloropn1nol 3.33 __ _ _ _ 
_ Phenol 3.33 __ -_ 2·Cbloropnenol 3.33 __ _ 
_ 4-Chloro·J-cnsol 3.l3 _ _ _ 

4·Nilropn1noi 3,33 __ _ = 1,2,l-Tr1cnloroo1n1tnt 1,67 __ _ 
__ Auuahlhent 1.67 _ _ _ 

-_ 2,l-01n1trotoluent l.~7 ----- Pyran, 1.67 __ _ 
_ N-n,trosod1·n·,rooylJ11nt l.i1 ·- __ _ 
_ l,4•01thloroof\l!nt 1.6; ____ ·-
NOTE: 80~ OF THE Si'IY.E .X~LYT[; ~UST f~LL UITHIH CONTROL LINIIS 

17·109 
26•90 
25·102 
26·103 
11-1a 
38·107 
3H37 
29•89 
33·ll2 
41•126 
28•11• 

:-PRECISIGN-­
Rolit1v1 l Control 
Oiffere~ce L11its 

-----
---
- .. 

~:ws=~~==•=~r.::••••===~•••••==r•n•&aaa~ua=a•••a=••z•n•••••••m==~=•••••~•=»•••••~==zsra~1a1•••• 
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INORGANIC & MF.:TALS PREP QC DOCUMENTATION 
.......... ~"''""'"'"'""'""""" ... ""''\,,"" .... """"'~""""' ...... .,"' ..... ~""'""'"'"w'"'""'""""' .... "' ........ ~"""" 

This form should be completed with every batch of 
requlriny preparatory 
are to be prepped at t,e 
information must be 

tests. If samples from several 
same time, a form with the 

!.amples 
projects 

appropriate 
and inc: luded 1 n 
Manager to review. 

completed for each 
the analyst and 

project 
Project the project folder for 

I. GENERAL 
PROJECT ____________ _ SAMPLE NOS. ___________________ _ 
PREP DATE~ TIME _____________ _ PREP ANALYST<S> ___________________ _ 

II. ANALYSlS/MATRIX 

List the appropriate method and matriM, <EX, Sulfide, Soils) 

METHOD <ANALYSIS> MATRIX 
~ ................ -~~ ........ ~""'~""~~ .... ~ .... ~ .... "\, 

---------------------- -------------------------------------------------------------- -------------------------------------------------------------- -------------------------------------------------------------- ----------------------------·------------
III. STANDARD SOLUTIONS USED 

A. Spike s.olution 
ID ____________ _ 

Verification tt ______ _ Prep Date ________ Exp. Date ______ _ 

*****~*•****•**********¼**6************************************** 

IV. QC SAMPLES GENERATED 

Method 
ENSECO 

Blank1 Lab IO 
LCS: QC Lot H----------------------------

----------------------------Matrix Splke<s>a Lab IO-------------------------
Matrix Duplicates: Lab IO 
Controls: Lab 10 _ --------------------~-----------------------------------*******************•********************************************* 

V. COMMENTS 

-----~~----------------------------------------------------------------------------------------------------~----------------------------------------------------------------------------------------------------------------------------------------------------~ --------------~------------------------------------·--------------------
-----------------------------------------------------------------
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METHOD 200.7 
METALS by ICP EMISSION S?ECTROSCOPY 
...,..,,...., ........ """ .... -"""""'""'"'-""'..__. ........ .._,..,,.....,.._,,..,,. ......................... "" .................. .._,, ...... ~ 

Analyst: ___ - __________ _ 
Data: _________________ _ 
Instrument to: ________ _ 

San1ole # QC !,.ot It 

-------- --------__ .. _____ _ 
---------------- ---------------- ---·----..... _,a _____ _ ---·----

-------- ----------------
£MS£i:J LCS !LaorllJry Cclntrul 1Jtol11 

QC Let An•lvte!sl 

Al !Alu11nu1l - Sb IAntaonyl 

- As 1.r11n1cl 
~- 1Binu1l 

- ee 191rylliu1l -· Cd <C,:u~JI 
C• !C,lciu1l 
Cr !Chrouu1I 

_ Co !Cob,ltl 
_ Cu !Co~per! 

--- Fe llronl 
_ Pb ILildl 
_ Kg lflaq~~SIUI) 
_ Kn IK1i14anes1l 

- Ni IHtctel) 

- K IPotnuol 

- £e ISil1niu1) 
_ Ag l~i!verl 
_ Ha ISodiu1l 
_ Tl lfhalliu1l 

- Sn 1Tin1 

- V 1Vanldlu6! 
_ Zn !Zinc) 

({{(( Units: 1qil »>» 
Spike Ke11ur1a Cone. 
Cone. Lts I LCS 2 

2.0 -0.6 
I .O -2.0 -o.os -0.05 -100 -· --0.2 -o.s 

0.25 -1.0 
0.5 - -50 ~-
0.2 -0.4 - -~o 
1.0 -o.os -100 -I .O -- -o., 
o., .. ___ 
0.2 -

QC Lot It 

.... ______ _ 

---------------- ------------------------------- ---------·----.•---

:•-hccurJcy-::-?r1c1s1on-: 
I aa,ov1ry Control R1l1tivt Z ~ntrGI 
Lts I LCS 2 Li11ts Oiffer1nc1 Li1its 

- 8~-115 2oi 
s~-115 211 
8~·11S - 2?1 
e,-115 211 

- S~·!l: - 2?1 
es-us 201 

-· 85·1!~ 201 

·- 85-115 - 2~1 

- 85-m - 201 

- 85·11' 201 

- 85-li! --- 20X 
85-115 - 201 

- 85•\I: - 211 

- &5-l!S - 201 

-· es-11: - 201 
~5·115 -- 20: 
'JS-115 2?J 

- a:-11s 211 

- 8S·ll5 - 201 
as-m - 201 
65-115 - eox 

- - 85·1i5 - 2?1 
8Z·II~ 2~1 

'•*~aan,-=•••ac:..~n11MuuaaNU1t11a••c&11•••••••"llllh••uaau1■Q■b'SZauaaansu.,..c:== 

AQUE::!LJS 
MATRIX 

' 
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METHOD 200.7 
METALS by !CP ~MISSION SPECTROSCOPY 
~-~---~~~-~~-~~~--~~~~~~~~~~-~~--~-

An•lyst: ______________ _ 
Date: _________________ _ 
Instr-ument ID: ---------

S.impla II QC Lot 11 

-------- --------
-------- --------

~•al 11ttsl 

:.J tAlu.unH! 
Sb 1in111aovl ~. <irnruc: 

_ !1 !81r1utl 
___ h lhqlliull 

CJ ICaG11u11 
_ c. 1c.1ciu11 
_ Cr IC~ro11u1l 

- Cl (Cuetltl 
- c. IC,o~,rl 

Fe llnnl 
P\ tludl 

__ Kg IRa4nes1u1i 
_ 1111 lfta411nntl 
_ l1 IHictdJ 

( IPollSil~tl 
s. ISelentu11 

_ lq ISil,erJ 
HI !Sod1ual 

- Tl 1Th1l1iu1I 
Sn ITinl 
V (V1n1uu11 

Zn tZincl 

----------------

<<<<< Un,ts: 14/Lq lllil 
5J1\1 11t11ur10 Cone. 
Co•c. lts 1 lCS? 

2.0 --O,o 
1.0 
2.~ 

o.os 
0,05 
100 ·- -o.z 
o.s 

0,2S ,.~ 
0.5 
:o -0,2 - -0.1 - --:o - -1,0 --o.~: -- -100 - -1.0 -o., --o.: - --0.2 -- --

5.imi:ile II QC Lot# 

---------------- ---------------- ---------------- --------__ .,.. ____ _ ----------------
:--R,cur1,y--;:-Pr1c1iton­
l Reco,try Contr;I Rtlitt•t l Control 
ltS I LtS 2 Li11\s Olfferanct li11ls 

SS--!J5 
85·!15 
8S·l!~ 
a:-11s 
8S·115 
as .. us -85-!15 --85·ll5 
85·11S 
85·!15 
85·115 

-- 85·115 -8S·IIS 

- 85-115 
85·11~ 
85·115 

-- SS·llS 
8S·!IS 
85·115 

- SHIS -85-llS -- 85·115 
as-us 

KOTE: 801 OF TH£ ~lblLYTES MUST F.:U. VITHIN CONTROL LINITS 
S-a1J••a===~=a~•=u••~..u••••••••c"#aa•••~~••m•••~••••••••n•aa.n••a===#•aaaaaa.w:=~•c•an••• 

SOL!O 
MATRIX 
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METALS by GRAPMITE FURNACE ATOMIC ABSORPTION 
~~~~~~~~~~~~ .......... ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Analyta: ____ ARSENIC _1.EAO ____ SELENIUM 
An•lyst: _____________ _ 

Date: _____ ~------------Inst~ument 10: ________ _ 

AQUEOUS 
MATRIX 

____ THALLIUM 

am==~•==•=====a•=~=•a•a•ms=========D=~====a========u•==a•===~~•=•== 
Sample# QC Lot It QC Lot # 

------- -------- -------- ---------------- -------- -------- --------· -------- -------- -··------- --------------- -------- ------- ---------------- -------- -------- ---------------- -------- --------------- -------- -----------------·- -------- -------- ---------~-==••••a•a••··•acaa•••=•--=a••···--•-a~a-~===Qs••oso••==•••c•a••~ 
Ells.co LCS !Lt~trttary C4ntral $ugltl 

LCS dili q1t1rlltd with lhe!I 111,1111 _YES -KO 

Uni ts: uqil :---,.t:"JF.ACT-; :-.REC!SIOII-
Sjiiit Ke11urH Cone. I R1cov1ry C4otrol hi.Hin I Cutul 

at Lot A~•l•ttlsl C4nc. LCS I LCS 2 LCS I LCS 2 Liu ts lifferenu Liu ts -·--.. ----··-··-· llitllll ... _ --··-··· ... -·- "·- -·-·-· , ____ ,,,_ 'II 

_ Arunic . 20 -- 7S•l25 201 
lud ~ ---- 1:-1,s - 201 

_ !elen:•• 10 15·12! 2•· ---· -- .. 
_ Tlulliu1 :o -- ,-!-12~ 20: 

_ Ats1n1c n -- 75-i,, ,,. .. 
__ LUd zo -- 1S•ta: 201 
_ Stlan1u 10 --- 1:-125 ~I 
_ 'l\1l!iu• so -- 75·1'5 201 

Atunic 20 -- - 75-125 201 
_Lua 20 -- 75·125 ZOI 
_ Stltn1u1 10 -- 75·12! - ~I 

ih!lliu1 so -- - -- 75·125 2~1 

MOTE: 901 Of Tl!£ ,Pir.E AAALYTiS :WST FALL WITIIIH taHTROL llKITS 
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METALS by eRAPH!TE ~URNACE ATOMIC ASSORPTtON 
............. ~ ..................... """~"""'"""""""""""'""""""'"""'"""._.~ .................... """'""'""""'"" ... "" ..... """"""'"""'""' .. """ ........ 

Analyta: ____ ARSENIC ____ LEAD ____ SELENIUM ----Analyst: ______________ _ 

Date ; ---------------··--Instr- umen t ID: ---------
Sample It c;c Lot 1t Sample It QC Lot It 

-------- ---------------- -------- -------- --------------- -------- ··------- --------------- -------- ---------------- -------- ---------------- -------- ---------------- -------- -------- ----------------
£.~SECO LC. !L1bor1t~ry Control S11alei 

li:S i111 1en,r111d •1th lh11e 111ple1'. __ YES _HO 

U.1ts: uq1q :--i\CC::P.AC7•-: :----,RECIEIOH-: 

QC Lot 

_ArH!UC 
__ lua 

Siten:~• 
_ n.1111u1 

_ Arunic 
__ Lua 

Stlen1u1 
_ Tll1!!iu1 

_ ~rsu1c 
__ laid 

_ Se!1~1u1 
Th1lliu1 

Soile Ke11ur1d c~nc. : Rec~v1ry Contr~l 
Cone. lCS I LCS 2 lCS I LCS 2 L:1111 

20 --- -· 75·12~ 
2? --· ,: .. ,a: 
!O -- 75-12: 
:o -- ·- 7!·1C! 

20 -- '15·125 
20 -- - 15·12~ 
10 -- - 75•1c: 
so --- 75·1,~ 

29 -- 'n-125 
ao -- - 75·125 
10 ---·- - 75•125 
so --- 75·125 

NOTE: so: Ill' ill£ SP!IE AMALYTEi IIUST Fi\LL V.!llllN co~r~OI. LlKITS 

Rel,tivt 1 Contra! 
Diff1rtnc1 l!11t1 

--
-
-
--
-

201 
2?1 .~1 
201 

201 
201 
2~1 
201 

201 
2?1 
2•· •• 
201 

.. u .... ••---•;raa:ca.-..nu• ..... ...,.• .... .-a:rn..-.uPUl'US•••---• .. •ca•.-..,.=•h•AVIR2 

SOLID 
MATRIX 

THALLIUM 

r 

j 

1 
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... 
Mt::TMOO 245.1 

MERCURY by COLO VAPOR ATOMIC ABSORPT!ON 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Date, ________________ _ 
Instrument ID: ________ _ 

AQUEOUS 
MATRlX 

••••••••••=•••aaaM•••••••••=••=~••••===~•===m~a••••x==•=••••••••••• 
S,ample It QC Lat It Sample# QC Lot It 

-------- -------- ------- --------------- -------- ---------------- -------- -------- ---------------- ------- -------- --------------- ------- -------- ---------------- -------- -------- ------------- -------- -------- --------------- -------- --------
t~s,ca u:s :L1oor1t:ry Control S110111 

LC. ~Ill 11ner1t1G Nllh IAtll 1110111! _YES _NO 

GC Ltl AA1lyt1UI 

Vn1t1: GIIL :---ia:tuAACt---: 
lp1t1 Ke11urta Coll(, I lt<tvery Control 
Cone. LCS I LC! 2 LCS I W 2 Liull 

:-ru.::110t,­
R1hti,1 : Conlrtl 
tiffer1nc1 Li1its 

1.00 ____ 75-1~ 

_ Ktrcury 1.00 -- __ 75-lc:5 

_ Kercvry 1.00 ____ 75 .. 1cs 

HOT[: 801 Of THE SPIKE .\llALYTES 1111ST fAf.l. WITHIN CC.1TROI. LIKliS 

-
-

201 

••• <•• 

201 

.....,...,.. ........................ .....,. ....... n...,.....,hff .. n .......... .....,. .......... 
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"(;,?·: ~~ :-:\' .:·=r-:_::.·: .' ::·: -:. . . :·.: : ·. : :,•·: ·: '._:. <'. ~-·. i_ :r-~·)_::::, i;f ~< _·, 1/ }(: ::/.i.~:_:2\ ,: ;; ;_ ,· :; .·•':;· /: : __ :": :·_ ·:: ::> ./?\: -}'. 
< • \: ' I ~ 

METHOO 24:5.:5 
M£RCURV by COLD VAPOR ATOMIC ABSORPTION 

Analyst: ____________ _ 
Data: _________________ _ 
Instrument ID: ________ _ 

SOLID 
MATRT'< 

•=••=••••••••••••==••••=s==•a:a:a===='='•====-====-••••cr•••=:.•==•===:.===:z= 
Sample It QC Lot It 5.impla It QC Lat It 

------- -------- ---------------- -------- --------------- ------ -------------- ----------- _"° _____ _ 
-------- ------- -------- --------------- ------- -------- --------------- ------- --------

DISlCQ LCS IL1,or1tory Control S,10111 
LCS 4itl 91ner1t1d 11lh lftl!I liiDles1 _,£5 -NO 

ua, :s: u9/9 :----crvm·,-: :~e££:SiOH-
S,1t1 ,-111urld Ctnc. : ltuvery Contril R1l111v1 I Control 

,C ~GI AnJ1v11111 Cuc. LCS I LCS 2 LCS, LC! Z Litt II Olfhrl~CI Liu !s 
·-·-··---··--·-..•-- -· a-•-•• ....... '-•Iii --- --··-·· ..... -411"<411'11:"11,. " .......... 
_ llarcury 1,00 -- - - 75·!1~ - ~x 

_ Ktrcury I .00 -- - - 15 .. 12~ - ~1 

_ R1rcury 1.00 -- - ·- 7: .. 12: - 2~1 

ROTE: ao, CF na: SPIKE aNAI.YT[i KUS! F,\LI, VITHIU CflljT'1JI. LIHITS 
1 ... Naaaa.aa--..■•-..,..,.... .............. .,.r,.._~ ......... ••••ua■--.11amina.l"! 
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METHOD 33::l.2 
TOTAL CYANIDE by COLORIMETRIC; SPECTROPHOTOMETRY 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Analyst: ______________ _ 
Data: _________________ _ 
Instrument IO: ________ _ 

AGUECUS 
MATRIX 

•=•-==•=Q=~•==••===•====z•==a=====•====~•~=~a====aaa•a==~===a==-==== 
Sample II QC Lot II Sample II QC Lot 11 

------- -------- ---------------- -------- -------- --------------- -------- ------- ---------------- -------- ---------------- -------- ---------------- -------- ----------·----- -------- ------------- -------- --------
£liSEi:Y U:S ILJboratory Control SaJalel 

LCS 4at, 9enerate4 •1th thesa 1.1ales1 _Yl:S _NO 

QC Lot A111lyt1<sl 

uuts: uqtl :---t1.cc:1~;.c;-: 
So1t1 Ke1sured Cone. X lecavery Cvntrol 
Cone, LCS I LCS 2 LCS I LCS 2 li11ts 

l--i'RECISIOII-­
Ralat1v1 I Control 
Difference Lia1t1 

-- Cnntdt 100 -- - - 7~•125 201 

_cun,ae 100 -- - - 75-125 -- 201 

_ Cy1n1dt 100 -- - - 1:-1,s 2n• .. 
Cvantde -- -- - 7!-12! GO~ 

100 

IIOIE: SOl OF ll!t SPIKE /JIALYl£3 MUST FAU. WITHIN CONTROL LIMITS 
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METHOD 335,2 
TOTAi. CYANIDE by COI.ORIMETRIC; SPECTROPHOTOMETRY 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

An•lyst: ______________ _ 
D~te: _________________ _ 
Instrument IO: ---------

Sample# QC I.ct# Sample# QC I.ct# 

--------
-------- -------- ----------------------- -------- ---------------- ------------------------ --------
--------

£MS.COW !LJbor•tary Control Sa1alel 
LCZ ~.t, ganer•ted •1th these SciPles! _YES _so 

GC Lat Andvta<sl 

Uni~s: ~g/L :--~C~URACY-: 
$pile fte11ure~ Cane. l Recovery Control 
Cone. LCS I LCS 2 LCS I LC3 2 Litits 

:-PRECmor1-­
Rel•t1ve I CJntrol 
Differenc! li11t; 

_ C1•nide 100 -- - - 75·125 2QI 

Cun1de 100 --- 75·12S 21: -
Cr•nide 100 --- - - 7!·125 201 

Cv•ntde -- - - 75 .. 125 20: 
100 

NOTE: SOI Of THE SPIKE ANALYTES ~UST FAU. ~[THIN COIITROL LIKITS 

::::01.10 
MATRIX 

1 
.~ 

1 
" 
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