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A. SCOPE OF WORK 
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The purpose of this work is to provide nitrate analytical results by Ion 
Chromatography (IC) for ground water samples. 

No work authorized by this SOW is to be performed by other organizations 
(i.e., subcontractors, internal or external) without prior approval of 
the Analytical Support Services Program (ASSP) Hazardous Chemistry Task 
Leader and Process Quality Department (PQD) representative. All work 
covered by this SOW shall be performed in accordance with requirements 
delineated in PNL QA Plan number SA-001. 

No unauthorized work is to be performed unless this SOW is revised to 
cover such work by the ASSP Hazardous Chemistry Task Leader and PQD 
representative. 

Processing of groundwater samples for nitrate analysis encompasses 
receipt, handling, and storage of samples, analytical testing, reporting 
of results, and disposal of sample residuals. All charges for processing 
of groundwater samples shall be made to the Battelle Test User 
Identification Number as identified on the Chain-of-Custody form and on 
the Sample Analysis Order (SAO). 

A maximum of 50 samples for nitrate analysis will be delivered to the 
Analytical Laboratory each week. Samples will be contained in 125 ml 
Poly bottles and will be delivered to the laboratory during business 
hours accompanied by a Chain-of-Custody form and a SAO. Samples for 
nitrate analysis will contain no chemical preservative and shall be 
stored at 4 +/- 2 degrees C. The sample bottle label, Chain-of-Custody, 
and SAO will indicate the specific type of analyses to be performed 
(i.e., nitrate by IC). Each sample label will specify a unique sample 
identification, Test User Identifier and the analytical test ordered. 
The Chain-of-Custody form shall be signed as "relinquished" by the person 
delivering the sample and as "received" by the receiver of the sample. 
The date and time shall be entered where noted on the Chain-of-Custody. 
The bottom copy of the Chain-of-Custody shall be given to the person 
delivering the samples. The original Chain-of-Custody is to. be 
maintained in the laboratory until data has been reported and the samples 
have been disposed. When retention of samples is no longer required, 
disposal of the samples shall be noted on the Chain-of-Custody in the 
required space along with initials of the person responsible for sample 
disposition and the date of disposition. The original Chain-of-Custody 
shall be returned to the PNL contact following sample disposition. The 
other Chain-of-Custody copy is to be retained as an Analytical Laboratory 
record. 

The Analytical Laboratory shal l assure the integri ty and securi ty of all 
samples ( i ni tial and unused port ions) , sample ext racts and other 
preparations, and analytical data and results through the rigorous 
application of Chain-of-Custody procedures. 
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The Analytical Laboratory shall store samples so that samples can be 
retrieved in a timely manner. 

The Analytical Laboratory shall make its best effort to assure that any 
aliquots removed from a sample shall be representative of the entire 
sample. The laboratory shall store and preserve the integrity of the 
unused portions of samples, and any final analytical preparations with 
which measurements are made, for 30 business days following the final 
report of the analytical results. 

Analysis of the groundwater samples shall be performed according to EPA 
Method 300.0. Analysis of samples for nitrate shall be completed within 
48 hours following receipt of the samples by the Analytical Laboratory. 
The Contractually Required Quantitation Limit (CRQL) for nitrate analysis 
shall be 200 ug/L. Detection limits shall be at or below specified CRQL. 
Accuracy and precision shall be determined at concentrations within 3 to 
5 times the specified CRQL. The laboratory shall be excused from 
attaining the CRQL when, due to the presence of interfering species in a 
sample to be processed, the specified CRQL cannot be attained utilizing 
the analytical method specified. 

The Analytical Laboratory shall perform data Rechecks of previously 
reported results, if ordered. Data rechecks shall consist of a review of 
calculations, aliquot size, yield, and other data pertinent to the 
reported analytical result. The analytical laboratory shall also review 
the results of quality control samples as well as the results of other 
samples processed in the same batch. The quality control sample results 
and .the results of the analytical laboratory's data recheck evaluations 
shall be delivered, in writing, within five (5) business days to the 
Battelle Technical Administrator for Battelle orders or the Test User for 
other orders. The Analytical Laboratory shall perform Reanalysis on the 
unused portions if ordered. 

B. REPORTS AND COMMUNICATIONS 

The Analytical Laboratory shall deliver reports not less than weekly to 
the Battelle Technical Administrator for Battelle orders or the Test 
Users for other orders. Analytical results shall be signed and dated by 
the analyst and reviewer. 

Reported results shall contain the following information: 

a. Chain-of-Custody number 
b. Test User number 
c. ID/Sample number 
d. Analytical Laboratory sample number 
e. Identification of the analyst 
f. Date and time samples were analyzed 
g. Measuring and test equipment used for analysis 
h. Any deviation from procedure specified in SOW 
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Reports for all processed analytical tests shall be delivered within 25 
business days from sample receipt. 

C. QUALITY CONTROL 

D. 

The Analytical Laboratory shall assure the integrity and validity of test 
results through implementation of an internal Quality Control program. 
The Program shall meet the Quality Control criteria of EPA Method 300.0. 

Percent recovery shall be determined for matrix spikes according to the 
following equation: 

% Recovery= (c-a)/b X 100 

Where: 

a= average amount of the constituent found in the matrix prior 
to spiking 

b = spike of a known amount of the constituent, and 

c = average amount of the constituent found in matrix spike 

Quality Control spiked standards and· blanks shall be prepared and 
analyzed in accordance with EPA Method 300.0. Quality Control samples 
shall be analyzed on a minimum frequency of 1 QC sample for ten samples. 
All Quality Control data reported in the Quality Control reports shall be 
in the same units as that of sample results, that is ug/L (ppb) 

RECORDS/QA REQUIREMENTS 

Records requirements are contained in the Quality Assurance Requirements 
(Attachment 1) 



QUALITY ASSURANCE REQUIREMENTS 
for 

CONTRACT NO. 133690-A-Ml 

I . CRGAN[ZAT [O NAL STRUC TU RE ANO RES?ONSI3[L!T I~S 

Attachment 1 

The organizat ional structure, fonc ional responsibilities, 1eve1 o 
au:hor i ty, and l ines of communicat on for the QA activities spec i f ied 
here i n and for the act ivities affect i ng che qua l ity of the services 
soec i fied in the Statement of Work sha ll be documented. Those oersons 
o~ crganizat ions responsible for ensur ing chat an appropriate Q~a li ty 
Assurance program i s estab l ished and far ver i f;ing that ac~ivities 
affecting the quality of the serv ices soecif ied in the Statement of 
~erk have been correct ly performed sha l 1 have sufficient authority, 
ac:ess to work areas, and organizational freedom necessary to 
independent l y assess a l l act i vi t ies affect ing qua l ity and to report the 
resu l ts of such assessments. Persons or oraanizations resoonsib l e fer 
assessing qua li ty-re lated act i~i : ies sha ll ~ave di rect acc~ss to 
respons ible management at a 1eve1 ~here apprcpr iate action can be 
:,.:::,.r'.":.d r::.l"Tu 1·r::.r1 .;U""o .. 1· -,, ana' or,...an 1· -~~;,.,na·1 :.-oor1cm ;,rc 111·a·::, 11 _ , , ._..,...., _ t ·- ~ - ..,. ._ I.. , I I I.. J ': ._ - ,. I ,.,J I i _._ ~ ~ ~- r 

inc luding suff icient independence from cast and schedule 
c.ins iderations. 

~[. 0UAL~TY ASSURANCE ?ROG~~M 

The Qua li ty Assurance ~rogram sha ll prov 1ae control of act ivit i es 
-, affecting qualit; of :he ser~ices spec i f ied i n the Statement of ~ark ta 

an extent consistent ~ith their importance. 7his program ( i nc l ud i~g 
:he requirements stated in Sect ion rrr be low ) sha l l be documented jy 
~r i tten pol i cies, ~rocedures , er instructions and shal l be carried out 
in accordance with those policies, procedures, or instructions. 

0,. 
The identification, cause, and correct ive action for sianificant 
cond i tions adverse to the quality of the services speci*ied in the 
Statement of Work sha l l be documented and reported to appropriate 
1eveis of management as •~ell as the 3atte11e Corrtract Representati'le; 
follow-up action shall be taken to track and virify implementation of 
corrective action. 

Personnel performing ser'✓ ices specified by the Statement of 1rlor!< and 
personnel performing quality assurance activities shall be 
indoctrinated or trained in technical s~ills, standard QC and essential 
e1ements of the QA Program. Such indoctr i nation and training sna i l be 
commensurate with the scope, comp lexity, and nature of: 

(a) the serv ices spec i fied in the Statement of Work; 
(b) the quality assurance activit ies specified herein; and 
(c) the educat ion, exper ience and prof iciency of the person. 

l 
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Records of the indoctr inat ion and tra i.ning shall take the for:rt of: 

(a) at:endance sheets; 
(b) :ra ;:iing logs; or 
(c ) pers onne l tra ining records. 

S?EC [F[C QUAL ITY ASSURANCE PROGRAM REOU!REMENTS 

A. Contro l of Software 

1. 

2. 

Software Documentation - Each computer program that i s a art 
of a software system affecting the quality of ana lyt ica l ests 
and caoab le of being tested and evaluated independen: iy c :nat 
sys:ern , sha ll be separately documented pr i or t o re l ease f0r 
use. The point in the deve lopment of the soft~are at wh ic~ 
documentat ion is requ i red and the minimum documentat ;on 
requ i rements sha l l be documented. 

Soft~are Test ing - Verif ication of computer programs affec:ing 
the qual i ty of anaiytical tests shall be determined and 
documented us·ng data for ~h ich t he correct resul: i s kncwn. 
The ver i f icat ion process sha l l be documented as proof i t ~as 
per f:: r:ne ,j. 

3. Sof:~are Contro l Methods sha ll be established to ensure :~at 
chances :o comouter sof:~are wh ich affect the aua li t~ of 
ana 1yt ica 1 tests are ~roper iy contro ll ed and approved. Such 
c~mpu:er programs sha il be identif i ed us i ng un ique sequen~ ial 
rev i s ion numbers. Data resu i t i ng from ana lyt ica l tests shal l 
be traceab le to the vers ion (s) of soft~are used i n t he 
ana lys is, data col lec: icn and eva luat ion and / or repor~ i ng of 
the :es: resu i ts . 

1. Secur i ty of Sof~ware - Methods shall be establ i shed to he l p 
ensure :he sec~ri:y of the software affecting the qua l ity 0f 
ana lyt ical tests (i.e., he l p avo id unauthorized use and 
changes ) . 

5. Error Contro l - Methods shaii be establ i shed to evaluate, 
control, and correct data-entry errors or program problems that 
could affect the quality of analytical _-test resu l ts.: 

8. Control of Subcontracted rtems and Services 

The term "subcontract" as used herein has the same meaning as in 
t he "Approval of Subcontracts" General Provision. 

Subcontract documents sha l l require that subcontractors of ali 
tiers come ly with all app l icab le qua li ty assurance and contro l 
requ i rements , i nc iuding but ~ot 1 imited to those app li cab le to 
standards , measur i ~g and test equ i pment, ca l ibrat ion serv ices , and 
ana lyt ica l test act ivit ies. Subcontracted i tems and serv ices t hat 
have the potentia l to affect the quality of analyt ical tests sha ll 
be control l ed to ensure conformance with subcontract requirements. 

2 
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Such control sha ll i nc lude one or more of the following: Source 
eva luation and se lection (pre-performance/ pre-award survey ) , source 
ver i ficat ·on, aud i t, and examinat ion of items or serv ices before 
use. 

?rev i sion sha 11 be made in all subcontract documents for aud i t of 
subcontrac tor qua l i ty systems by Ba t te ll e . 

C. Wr i tten Procedures 

Wr i tten procedures sha l l be developed, imp lemented and maintained 
to control ac: ivities that affect the accuracy or va l idity of 
ana lytical tests and the reports specif ied in the Statement of 
Work. 

?rocedures sha l l identify requ i red ca ic~ lat ion ~ethods or prov ,ae 
for the documenta ti on of such ca lcu la: ions. Procedures shall be 
rev i ewed at least annua l ly and revised as needed. Such review 
sha l 1 be documented. 

?rocedures sha l l inc l ude the steps (precaut ions ) taken to recogn i ze 
and avoid or :J minimize the effec t of interferences :o obta i ni ng 
ana lytica l ·es: resu i ts that ccnfor~ to t ~e requ i rements of t he 
Statemen: of ~er~. 

Ana 1yt ica 1 or :echn ica l procedures sha ~l acdress t he use of 
i nterna l qua li :; contro l (QC ) measures s~ch as ~l ank and standard 
samp les and : he use of contro l charts. in addit ion, :he ~ethods or 
techn iq ues for jeterm ining ana lyt ica l process or mach ine accuracy 
and prec i s ion sha ll be spec i f ied. 

0. Document Control 

Th e preparat~on and issue of, and changes to, documents t hat 
spec i fy qua 1i tJ requirements and act ivi~ ies affect ing t~e qua l ity 
of ana iy: ica1 tests sha l l be contro ll ed to assure that correct 
dcc~ments are Je ing ut il ized. Such doc uments , inc l ud i ng changes 
thereto, shal l je reviewed for adequacy and appropr i ateness and 
sha l l be approved by management and qua l ity assurance personnel 
prior to re lease to authorized personnel for use. 

Identification and Control of rtems 

Positive identificat i on and control measures sha l l be used to 
assure that test samples and other quality-affecting items are 
ident i fiable at al 1 stages of the performance of analyt ·cal tests 
and are traceab le from their source to the resu l tant report or to 
an outside laboratory. 

;, Central of Measur i ng and iest Equipment 

Measur i na and test equ i pment used for ac:ivit ies affect ing t he 
qua li ty of ana lyti cal tests sha ll be ca li brated, ad j ust:d, and 
ma inta i ned ac aresc~ ibed i nterva l s or pr ior to use, aga inst 
certified equi~ment or standards having ~nown and val id 
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re lationshios to nationallv r.ecognjzed standards. r no nat ionally 
recognized standards exist~ the bases for ca li bration shal 1 be 
documented. 

~ach calibration orocedure sha l l soec·rv the standard to be used 
the required frequency of ca li brat .i on, any special in structions , 
necessary for obtainina rel iable ca lib rat ion data, calibration 
c::introl li mits and the.required treatment of data . 

The calibration and control of standards requ i red for any 
analytical t est shal 1 be spec i fied in th e analytical test procedure 
and in the calibration and control procedures if they are separa te 
from the analytical procedure. 

To l erances for al 1 measurements made durina performance of an 
ana lytical test sha 1 be spec ifi ed. A co l;rance li mit can be 
scaced with a measurement va lue giv en i n a procedure; for examp le: 
15 ~ 0.1 ml . [fa to l erance li mit i s not stated with a measurement 
value, then a system of tolerances sha ll be specified. 

The method and i nterva l of ca , ibrat ~on for equ ipment shall be 
def ined based on the type of equipment , stability characterist ics, 
required accuncy, int erided us e , and ·J::her condit io ns affec: ing 
~eas urement control. When ~easurlng and ~esc equipment i s found to 
be out of cal ibration, an eva luat ion s~a l l be made and dcc~mented 
cf th e validity of any prev ious ana ly t ica l test result s obt ain ed 
~s ing that !qu ipmen t during : he period that th e equ ipment was ou t 
of ca l fbrat ion. The resu l ts of such !va luation shall be ~rcmptly 
re~orted ~o the 3atte ll e Ccnt~act Reoresentative. Out-of-
ca) ibracion equ ·pment sha ll je tagge~ or segrega t ed and no t used 
•..1nt il it has been reca l ibrated. If any ;ne.:suring or test equ ipment 
is consistent ly found to be out of ca li brat ion, it sha ll be 
repaired or replaced. A ca li brat ion shal l be performed when t he 
ac:uracy of equipment i s suspect. 

Measuring and t est equipment sha ll be proper ly handled and stored 
to ma intain accuracy. 

Records of calibration activ i t ies sha ll be mainta in ed and all 
calibrated equ ipment shal 1 be su itably marked to indicate 
ca li bration status. 

. 
A schedule of oreventive maintenance activ4ties sha ll be deve loped 
and the performance of preventative maintenance shal 1 be 
documented. A documented inventory of critical spare parts and/or 
equipment necessary to minimize the downt ime of measurement systems 
related to analytical test samp l es that have a holding ti me of ~s 
hours or l ess shall be maintained. A documented eva luation of the 
usage of such inventory sha ll be performed at least annua ll y. 

G. Handling, Storage and Sh ip ping 

Handling, sto rage , c l ~an ing, packag ing, snipping, and preservat ion 
of t est sarno les shall be control led to orevent darnaae, 
contamination or loss, and to minimi:e decer iorac ion. 



The Contractor sha l 1, throughout process ing and performance of 
ana lyt ica l tests, use appropr iate containers, handling procedures , 
and preservat ion or trea~nent methods to prevent loss, degradat ion , 
or concam in ation of samp les. 

H. Sta tu s Indi cators 

Th e status of t est samp l es and equ ipment sha 11 be maintained 
through indicators, such as markings, shop travelers, ana lys i s 
requests, log books, data records, analytical reports, calibrat ion 
l abels, defic i ency tags, or other suitab le means. The authority 
for application and remova l of tags, markings and labe l s sha l l be 
documented. 

[. Control of Nonconformances / Oef ic ienc ies and Correct i ve Action 

, 
V • 

K. 

Nonconforming it ems , test samp les and ana lytic al test resu l ts sha l l 
be contro ll ed in accordance with wr i tten procedures. Contro l s 
shall provide for identif icat ion, documentation, eva l uation, 
segregation (when pract ica l), disposition, and for not ifi cat ion to 
affec:ed contractor organ izations. Procedura l def ic i enc ies sha 1i 
be dccume~ted and the eff=c: of :he deficiency on res ul t i ng data 
sha l 1 be assessed and doc~menced. A procedure shall ident i fy : Me 
rnethod (s ) to be used to assure that t he cause (s) of a nonconform ing 
it em or ana lytica l test resu 1:s , er def ic i ent condit i on is 
identif i ed and : hat correc: iY e act ion i s taken. 

Data Reduct ion, Va l idat ion and Report i ng 

~r i tten procedures sha ll ~e deve lo ped i n accordance with 
Sect ion C to contro l the ~educt ion, validat ion and 
reporting of daca to 3at:! 1i e and it s Des ignated Service 
Clients. All eauations uti li zed to reduce data or :o 
deve lop ana lyt ic al prec i sions or accuracies sha ll be 
descr i bed. Key individua ls or posit ions respons i ble fer 
the review and va lidat ion cf daca, as we ll as the f l ow of 
data through the reduct ion, va li dation and report i ng 
process sha ll be docume~t:d. Flow chart descriptive may 
be used. 

Surveillance 

Surveillances shall be planned and executed to verify compliance to 
the quality program required by this ~Quality Assurance 
Requirements '' document and the quality control requ i rements of the 
Statement of Work. Surve ill ance activit ies shal l be performed by 
persons (L) other than those who performed or di rect ly superv i sed 
the work being inspected and (2) i ndependent of cost and schedu le 
cons iderations. Surveillance results shall be documented and 
reported to management. 



L. ..l.ud i ts 

Aud i ts s~a 1 be planned, scheduled and performed to ver1ry 
compliance wi:~ al l aspects of the quality assurance program and o 
de t erm in e i ts ~ffect iveness. Internal aud it s sha l l be perfor~ed n 
accordance with written procedures or checkl i sts by personnel wh o 
do not ha ve di rec~ respons 'b ili ty for performing or superv i si ng the 
activities being audited, but who have a good working kn ow ied~e of 
the organ i zation's operation. Audits of suppl i ers shal l be 
conducted periodically to assure cont inued conformance ta 
contractua l reouirements. Audit results sha i 1 be documented and 
reported to and reviewed by the l eve l of management with author i ty 
ta affec t any necessary correct iv e act ion. Corrective act· on sha ll 
be taken prcmpt ly when ind ica ted. A met hod shall be estab ii shed 
whereby management periodically assesses the adequacy of the 
qu ali ty assurance program. The method sha ll i nc lude pr,ov i s 'on s for 
report i ng :he resu l ts of assessments, inc l udin g th e di str lbu: icn of 
those reoort s. Th e aatte 11e Contrac~ Reoresentat iv e s~a 11 be 
not i f i ed· whenever an audit or a manageme~t assessment of the 
adequacy of the quality assurance program results in a conc lusion 
that contract :echnica l , qua l i ty contro l or quality assurance 
requ i rements have not been met. 

R::C:ROS 

Records that f~rn ish documentary evi dence of the aua l i tv of the 
ana lyt ica :es: serv ·ces spec i f ied i n th e Stateme~t of ~ark and t he CA 
ac: ivi t i es spe: i f ied here in sha l l be iden t i f ied, prepared, and 
:na i:i u in ed. ~e:or-:s sha ll inc lud e , but not be li mited to ali :: hose 
pieces of dac~menta:: ian wh ich provide, or wou ld have prov ided i f 
generated, a c:mp le:e traceabi l ity of a test samp le from recei~t, 
through the ana lyt ical test process to the reporting of the resu l tant 
data. Records inc lud e, but are not li mit ed to logbooks, forms , 
l aboratory rec:rd bocks, data shee t s, ca l ib rat ion records , tra ining 
records, and procurement documents. 

Al records shal l be l eg ib le and traceable to the or1g1nacor and t~e 
dace or igina t ed. All records sha ll be protected against damage, 
deterioration, or loss. The record copy of all documents must je 
s igned/ i niti ail ed and dated. Changes to document entr i es sha ll be :nade 
by li ning through the entry to be changed, signing or initial li ng and 
dating the change. [f the reason for the chang~ is unclear, ~ brief 
exp lanation shall be provided. A reproduced Gopy of an or iginal 
record may be furn i shed ta Satte l le if such copy is signed, dated and 
stated to be 11 t:"'ue and correct". 

Records sha ll be readily retrievable and sha ll be made avai l ab le 
for inspection by 3atte il e. 
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