
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 5 

77 WEST JACKSON BOULEVARD 
CHICAGO, IL 60604-3590 

REPLY TO THE ATTENTION OF: 

AUG 2 9 Z014 

CERTIFIED MAIL 7004 2510 0001 9556 1806 
RETURN RECEIPT REQUESTED 

CT Corporation System 
13 00 East 9th Street 
Cleveland, Ohio 44114-0000 
Registered Agent for Service of Process for: 

BASF Corporation 
1 00 Campus Drive 
Florham Park, NJ 07932 

WC-15J 

Subject: BASF Corporation, 1000 Harvard Avenue, Cleveland, Ohio 
Clean Water Act Section 308 Information Request, 33 U.S.C. § 1318 
Docket No. V-W-14-308-26 

Dear BASF Corpor~tion: 

Pursuant to Section 308 of the Clean Water Act, 33 U.S.C. § 1318, the U.S. Environmental 
Protection Agency Region 5 requests that BASF Corporation provide us with information 
pertaining to its discharge of pollutants from its facility at 1000 Harvard Avenue, Cleveland, 
Ohio, into the Cuyahoga River and Big Creek No later than three business days ofyoui receipt 
of this cover letter and attached Information Request, please provide Noel Vargas, 
Environmental Engineer, written conf!ITilation of your intent to comply with the Information 
Request. Confirmation may be submitted to the address provided in Section IV of the 
Information Request, via facsimile or electronic mail with attachment (pdf). 

Please submit all information requested with a statement certifying that all representations 
contained therein are true and accurate to the best of your knowledge and belief using the 
certification language provided. Please exercise care to assure the responses are complete and 
accurate and be advised that Section 309(c)(2) of the Clean Water Act provides for the 
imposition of criminal penalties where false information is knowingly provided to the EPA 
(33 U.S C § 1319(c)(2)). 

Recycled/Recyclable • Printed with Vegetable Oil Based Inks on 100% Recycled Paper (1 DO% Post-Consumer) 



If you have any questions concerning this request please contact Jeffery M. Trevino of the Office 
of Regional Counsel at (312) 886-6729. 

Sincerely, 

~6CJQr---
.,f- Tinka G. Hyde 

Director, Water Division 

Enclosures 

cc: Erm Gomes, Northeast District Office, Ohio EPA 
Nancy L. Martin, Senior Counsel, BASF Corporation 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
·REGIONS 

IN THE MATTER OF: ) 
) 

BASF Corporation, 1000 Harvard A venue, ) 
Cleveland, Ohio, ) 

) 
Respondent ) 

Docket No. V-W-14-308-26 

Proceeding under Section 308(a) of 
the Clean Water Act, as amended, 
33 U.S.C. § 1318(a) 

REOUEST FOR INFORMATION 

STATUTORY AUTHORITY 

The U.S. Environmental Protection Agency issues to BASF Corporation, 1000 Harvard Avenue, 
Cleveland, Ohio, this Request for Information pursuant to Section 308 of the Clean Water Act, 
33 U.S.C. § 1318. This section of the Clean Water Act authorizes the Administrator of EPA to 
request and require this information. The Administrator delegated this authority to the Regional 
Administrator, Region 5, EPA. The Regional Administrator delegated this authority to the 
Director of the Water Division, Region 5, EPA. Failure to respond adequately to this request can 
lead to significant civil and criminal penalties pursuant to Section 308 of the Clean Water Act, 
3 3 U.S C. § 1318. 

EPA Region 5 requests and requires BASF Corporation, 1000 Harvard A venue, Cleveland., Ohio, 
to submit certain information about its discharge of pollutants from several discharge points into 
the Cuyahoga River and Big Creek. You must provide this information within the time frames 
specified below. 

I. INSTRUCTIONS 

1. You must respond to this Information Request upon receipt The submission instructions are 
below. No later than 3 days following receipt of this Request you must notifY EPA, in 
writing, of your intent to comply with this Request 

2. You must respond separately to each of the requests. Precede each response with the number 
of the request to which it corresponds. For each document produced, indicate on the 
document, or in some other reasonable manner, the number of the request to which it 
corresponds. 

3. If you do not have documents responsive to a particular request, state so in your response, 
and state why. 
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4. You must keep all reports and records reviewed or generated in the course of responding to 
this request until EPA informs you in writing that you are no longer required to keep the 
reports and records, or for three years, whicheveris sooner. 

II. DEFINITIONS 

5. "BASF" or "you" refers to BASF Corporation, and to any of its employees, contractors,. 
agents, or other entities, that performed_work or acted in any way on behalf of, or at the 
direction ofBASF. 

6. "Composite Sample" is a combination of at least 8 sample aliguots, collected at periodic 
intervals over a 24-hour period. 

7. "Day" or "days" shall mean business day or business days. To compute any period of time 
for this request, where the last day would fall on a federal or state holiday, the period shall 
run until the close of the next business day. 

8. "Discharge of a Pollutant" shall be defmed as that term is defmed in Section 502(12) of the 
Clean Water Act, 33 U.S.C. § 1361(12). 

9. "Grab sample" is an individual sample collected at a randomly-selected time over a period 
not exceeding 15 minutes. 

10. "Outfall 001" shall be defmed as the 12' metal pipe which discharged to Big Creek, at 
approximately Latitude 41 ° 26 1 47" and Longitude 81 ° 41 1 08". 

11. "Outfall 002" shall be defmed as the outfall which discharged to Big Creek, downstream of 
Outfall 001, at approximately Latitude 41 ° 26 1 47" and Longitude 81 ° 41 1 08". 

12. "Outfall 005" shall be defined as the wooden pipe which discharged to the Cuyahoga River, 
south of the Harvard Avenue, at approximately Latitude 41 ° 26 1 52" and Longitude 81 o 41 1 

07". 

13. "Outfall 006" shall be defined as the outfall pipe which discharged to the Cuyahoga River, 
just north of Harvard Avenue, at approximately Latitude 41 ° 26 1 52" and Longitude 81 ° 41 1 

06". 

14. "Outfall 007" shall be defined as the concrete structure, weir, or pipe, which discharged to 
the Cuyahoga River, at the Northeastern edge of the Site, at approximately Latitude 41 ° 26 1 

54" and Longitude 81 ° 41 I 06". 

15. "Point Source" shall be defined as that term is defmed in Section 502(14) of the Clean Water 
Act, 33 U.S C. § 1361(14). 
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16. "Pollutant" shall be defmed as that term is defmed in Section 502(6) of the Clean Water Act, 
33 U.S.C. § 1361(6). 

17. "Receiving Waters" means the Cuyahoga River and Big Creek, and any of its tributaries. 

18. "Record" or "records" means any recording of information in tangible form. The term 
includes, but is not limited to, documents, memoranda, reports, letters, maps, graphs, charts, 
log books, notes, emails, computer files, computer printouts, and computer databases. 

19. "Site" shall mean the BASF facility located at 1000 HarvardAvenue, Cleveland, Ohio. 

20. "Waters of the U.S." shall be defined as that term is defmed at 40 C.P.R. § 230.2. 

ill. INFORMATION REQUEST 

Visual Monitoring of Outfalls and Effluent Flow 

21. No later than 3 days following receipt of this request, BASF must visually examine the 
outfall structure at Outfall 007, and immediately commence construction or modification of 
any channel or conveyance works at Outfall 007 necessary to ensure accurate volumetric 
flow monitoring and representative sampling of the effluent in compliance with paragraphs 
24 - 34 below. 

22. No later than 3 days following receipt of this request, BASF shall commence visual 
monitoring of the effluent discharged from Outfall 007. Such monitoring shall be conducted 
on each business day, during daylight hours, and will include observations of the presence or 
absence of flow, as well as descriptions of color, odor, clarity, floating solids, foams, or oil 
sheen in the effluent. BASF shall provide EPA weekly reports of its visual monitoring. 

23. No later than 5 days following receipt of this request, BASF shall commence.visuaJ 
monitoring for effluent discharges from Outfalls 001, 002, 003, 004, 005 and 006 (Outfalls 
001-006), as well as any other point sources discharges to the Cuyahoga River or Big Creek. 
Such monitoring shall be conducted on each business day, during daylight hours, and will 
include observations of the presence or absence of flow, as well as .descriptions of color, 
odor, clarity, floating solids, foams, or oil sheen in the effluent. BASF shall provide EPA 
weekly reports of its visual monitoring. 

a. If any of said Outfalls are no longer capable of discharging effluent, BASF may provide 
EPA complete documentation to demonstrate that Outfall is closed. BASF may then 
petition EPA to stop its visual monitoring of that Outfall. 

b. If any of said Outfalls do not produce effluent for 30 consecutive days, BASF may 
provide EPA complete documentation of such. BASF may then petition EPA to stop its 
visual monitoring of that Outfall. 
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Monitoring of Precipitation and Effluent Flow 

24. No later than 5 days following receipt of this request, BASF shall establish a network of 
automatic rain gauge(s} on S!te-thatis representative ofprecipifationfalfing on the Site. The 
rain gauge(s) shall be capable of recording 15-minute rainfalls to the nearest 0.01 inches. 
BASF will validate and report to EPA weekly said data. 

25. No later than 10 days following receipt this request, BASF shall prepare and submit to EPA 
for approval a Quality_Asslll:ance Project Plan (QAPP) for the collection of precipitation and 
effluent flow monitoring data in accordance with paragraphs 26, 27, and 28 below. The 
QAPP shall incorporate a systematic planning process such as the Data Quality Objective 
(QA../G4 EPA 2000b) and include time lines for all monitoring elements. The QAPP shall 
follow EPA Requirements for Quality Assurance Project Plans, EPA QAJR-5, EPA 240-B-
0 1-003 (M:arch 2001 ). See attached document. 

26. No later than 2 days following receipt of EPA approval of this QAPP, BASF shall begin 
collection and analysis of precipitation data. BASF will validate and report to EPA weekly 
said data. 

27. No later than 5 days following receipt of EPA approval of this QAPP, BASF shall initiate 
flow monitoring of the effluent discharged from Outfall 007 into the Cuyahoga River. The 
flow monitoring shall demonstrate the volume and duration of effluent discharge, expressed 
in total gallons per day, and hours and minutes per day, as measured by a continuous flow 
meter located in a monitoring station on the Site. BASF will validate and report to EPA 
weekly said data. 

28. No later than 7 days following receipt ofEPA approval of this QAPP, BASF shall initiate 
flow monitoring of the effluent discharged from Outfalls 001 ~ 006, or any internal Outfalls, 
into the Cuyahoga River, or Big Creek, or any other water of the U.S. BASF must 
immediately commence any channel or conveyance works at Outfalls 001 ~Outfall 006, and 
any other internal outfalls, that maybe required to ensure accurate flow measurement. Flow 
monitoring shall demonstrate the volume and duration of effluent discharge, expressed in 
total gallons per day, and hours and minutes per day, as measured by a continuous flow meter 
located in a monitoring station on the Site. BASF will validate and report to EPA weekly 
said data. 

Representative Outfall Effluent Sampling and Analvsis 

29. No later than 14 days following receipt of this request, BASF shall prepare and submit to 
EPA for approval a QAPP to conduct representative sampling and analysis of Outfall effluent 
for the parameters provided in Paragraph 31 below. The QAPP shall include timelines, 
frequencies, and locations for all monitoring elements, and shall follow EPA Requirements 
for Quality Assurance Project Plans, EPA QAJ R-5, EPA 240-B-01-003 (March 2001). 

a. Grab samples must be used for pH, temperature, cyanide, total phenols, residual 
cHorine, oil and grease, fecal coliform, and volatile organics. 

4 



b. 24-hour composite samples must be used for all other pollutants. Composite samples 
must be flow proportional, meaning, either the time interval between each aliquot, or, 
the volume of each aliquot, must be proportional to either the effluent stream flow at 
the time of sampling, or, the total effluent stream flow since the collection of the 
previous aliquot. Aliquots may be collected manually or automatically. 

30. BASF will conduct Representative Outfall Effluent Sampling and Analysis at Outfall 007 
and Outfalls 001-006. 

a. No later than 2 days following receipt of EPA approval of this QAPP, BASF will begin 
effluent sampling at Outfall 007. 

b. No later than 5 days following receipt of EPA approval of this QAPP, BASF will begin 
effluent sampling at Outfalls 001-006. 

c. If EPA grants BASF' s petition to stop its visual monitoring of any of Outfalls 001 - 006, 
pursuant to paragraph 23 above, BASF may also stop effluent sampling and analyses at 
that Outfall. 

31. Representative Outfall Effiuent Sampling and Analysis from Outfalls 001 -Outfall 007 shall 
include the following parameters. 

a. Biochemical oxygen demand (BOD), chemical oxygen demand (COD), total suspended 
solids, ammonia, temperature (in degrees Celsius or Fahrenheit); 

b. Bromide, total residual chorine, color, fluoride, nitrate-nitrite (as nitrogen), total organic 
nitrogen, total phosphorous, pH (in standard units), specific conductance (in ).!mhos/em), 
alkalinity, total dissolved solids, bicarbonate, turbidity (in NTU), hardness, sulfate, 
sulfide (as sulfur), cyanide, total phenols, oil and grease, all in mg!L unless otherwise 
specified, and fecal coliform in colonies/1 00 mL; 

c. Aluminum, antimony, arsenic, barium, beryllium, boron, cadmium, calcium, chromium, 
cobalt, copper, iron, lead, lithium, magnesium, manganese, molybdenum, nickel, 
potassium, selenium, silver, sodium, strontium, thallium, tin, titanium, vanadium, zinc 
(all in total form); 

d. Total mercury (in ng!L) using EPA Methods 1669 and l631E. 

e. Gross alpha particles, total beta, radium-226, radium-228, uranium; 

f. Whole Effluent Toxicity using EPA Method 600/4-90/027F (Methods for Measuring the 
Acute Toxicity of Effluents and Receiving Waters to Freshwater and Marine Organisms) 
and EPA Method 600/-91/002 (Short term Methods for Estimating the Chronic Toxicity 
of Effluents and Receiving Waters to Freshwater Organisms), and, 
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g. Total toxic organics (TTO) consisting of volatile pollutants, acid and base/neutral and 
pesticide pollutants samples prepared and analyzed by GC!MS in accordance with U.S. 
EPA Methods 624 and 625. In addition to the quantitative analysis for TTO, a reasonable 
attemprshall 15e macle to identify and quantify any additional substances inclicafed to be 
present in the extracts by peaks on the reconstructed gas chromatograms (total ion plots) 
more than ten times higher than the adjacent peak-to-peak background noise. 
Identification shall be by reference to the EPA/NIH computerized library of mass spectra, 
with visual confirmation by an experienced analyst. Quantification may be an order-of
magnitude estimate based upon comparison with an intemalstandard. Along with the 
GC/MS results, the TTO measured in the discharge are to be reported in the units of 
micrograms per liter (mg/L). The term TTO shall mean total toxic organics which is the 
summation of all quantifiable values greater than 0.01 mg/L for the following toxic 
orgarncs: 

Acenaphthene 
Acrolein 
Acrylonitril 
Benzene 
Benzidine 
Carbon tetrachloride 
(Tetrachloromethane) 
Chi oro benzene 
l ,2,4-trichlorobenzene 
Hexachlorobenzene 
I ,2-dichloroethane 
l, l, !-trichloroethane 
Hexachloroethane 
1, 1-dichloroethane 
1,1 )~trichloroethane 
1, 1 ,2,2-tetrachloroethane 
Chloroethane 
Bis (2-chloroethyl) ether 
2-chloroethyl vinyl ether (mixed) 
2-Chloronaphthalene 
2,4,6-Trichlorophenol 
Parachlorometa cresol 
Chloroform (trichloromethane) 
2-Chlorophenol 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3 ,3-Dichlorobenzidine 
1, 1-Dichloroefhylene 
1,2-Trans-dJchloroefhylene 
2,4-Dichlorophenol 
l ,2-Dichloropropane 
l ,3-Dichloropropylene 
( 1,3-dichloropropene) 
2A-Dimet.l:tylphenol 
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2A-Dinitrotoluene 
2,6-Dinitrotoluene 
1,2-Diphenylhydrazine 
Ethyl benzene 
Fluoranthene 
4-Chlorophenyl phenyl ether 
4-Bromophenyl phenyl ether 
Bis (2-chloroisopropyl) ether 
Bis (2-chloroethoxy) methane 
Methylene chloride (dichloromethane) 
Methyl chlonde (chloromethane) 
Methyl brom1de (bromo methane) 
Bromoform (tribromomethane) 
Dichlorobromomethane 
Chlorodibromomethane 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Isophorone 
Naphthalene 
Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 
2, 4-Dinitropheno 1 
4, 6-Dinitro-o-cresol 
N -nitrosodimethylamine 
N-mtrosodiphenylamine 
N-nitrosodi-n-propylamine 
Pentachlorophenol 
Phenol 
Bis (2-ethy!he:l,:yl) phthalate 
Butyl benzyl phthalate 
Di-n-butyl phthalate 
Di-n-octy] phthalate 
Diethyl phthalate 
Dimethyl phthalate 



1,2-Benzanthracene 
(benzo( a )anthracene) 
Be=(a)pyrene (3,4-benzopyrene) 
3,4-Benzofluoranthene 
(be=(b )fluoranthene) 
11,12-Be=fluoranthene 
(be=(k )fluoranthene) 
Chrysene 
Acenaphthy1ene 
Anthracene 
1, 12-Benzoperylene 
(benzo(ghi)perylene) 
Fluorene 
Phenanthrene 
1 ,2,5, 6-dibenzanthracene 
( dibenzo( a,h)anthracene) 
Indeno( 1 ,2,3-cd)pyrene 
(2,3-o-phenylenepyrene) 
Pyrene 
Tetrachloroethylene 
Toluene 
Trichloroethylene 
Vinyl Chloride (chloroethylene) 
Aldrin 
Dieldrin 
Chlordane (technical mixture and 

Metabolites) 
4,4-DDT 
4,4-DDE (p,p-DDX) 
4,4-DDD (p,p-TDE) 
Alpha-endosulfan. 
Beta-endosulfan 

· Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Heptachlor 
Heptachlor epoxide 
(BHC-hexachlorocyclohexane) 
Alpha-BHC 
Beta-BHC 
Gamma-BHC (lindane) 
Delta-BHC 
(PCB-polychlorinated biphenyls) 
PCB-1242 (Arochlor 1242) 
PCB-1254 (Arochlor 1254) 
PCB-1221 (Arochlor 1221) 
PCB-1232 (Arochlor 1232) 
PCB-1248 (Arochlor 1248) 
PCB-1260 (Arochlor 1260) 
PCB-1016 (Arochlor 1016) 
Toxaphene 
2,3, 7,8-tetrachlorodibenzo-p-dioxin (TCDD) 

32. Sampling Frequencies: The parameters described above shall be sampled and analyzed, in 
accordance with the Approved QAPP, at the following locations and frequencies. 

a. For parameters listed in paragraph 31 a. through e., complete and provide weekly 
sampling and analyses for a total of four weeks. Thereafter, conduct monthly sampling 
and analyses ofOutfalls 001- Outfall 007. 

b. For Whole Effluent Toxicity, collect one sample per month from Outfalls 001 - 007, 
starting within the same m<:mth of receipt of EPA approval of the QAPP .. 

c. For TTO, complete and provide single day records demonstrating the results of the 
analysis of water samples from Outfalls 001-007. 

33. An analytical laboratory must begin immediately its analysis of the water samples in 
accordance with the Approved Qi1.PP. Sample preservation and test procedures for the 
analysis ofradiurn-226, radiurn-228, and uranium must conform with the regulations at 
40 C.F.R. Part 141. Analysis of all other parameters must conform with the regulations at 
40 C.F.R Part 136. 

34. BASF must report to EPA all raw and bioavailable corrected results of its analysis of effluent 
samples within 30 days of its collection of the sample. BASF shall describe in its QAPP and 
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make available upon request all sample preparation, quality assurance, quality control and 
meta data associated with these data collection activities. 

IV. SUBMITTALS 

3 5. Please submit your responses to tbis Information Request to: 

_Water Enfore-emem and Compliance Assurance Branch (WC-15J) _ 
Region 5 
U.S. Environmental Protection Agency 
77 West Jackson Boulevard 
Chicago, Illinois 60604 
Attn: Noel Vargas 

Noel Vargas's contact information is: 

Email: vargas.noelialepa.gov 
Fax: 312-385-5453 
Work: 312-353-3575 

36. You must submit all requested information under an authorized signature with the 
following certification: 

I certify under penalty of law that tbis response and all attachments were 
prepared under my direction or supervision in accordance with a system 
designed to assure that qualified personnel properly gather and evaluate 
the information submitted. Based on my inquiry of the person(s) who 
manage the system, or those person(s) directly responsible for gathering 
the information, the information submitted is, to the best of my knowledge 
and belief, true, accurate and complete. I am aware that there are 
significant penalties for submitting false information, including the 
possibility of a fine and imprisonment for knowing violations. 

37. If you find at any time after submitting information to EPA that any portion of the submittal 
is false or incorrect, you must notify EPA immediately. Knowingly submitting false 
information to EPA in response to tbis Information Request may subject you to criminal 
prosecution under Section 309(c) of the CWA, 33 U.S.C. § l319(c), and 18 U.S.C §§ 1001 
and 1341. 

38. You may not withhold information because you claim it is confidentiaL However, pursuant 
to 40 C.F.R. Pa_rt 2, Subpart B, you may assert a claim of business confidentiality regarding 
any portion of the information submitted in response to tbis Information Request, as provided 
in 40 CF.R § 2.302(a)(2). Please be advised that EPA may disclose all responses to tbis 
information request to one or more private contractors for the purpose of organizing and/or 
analyzing the information contained in the responses to tbis information request If you are 
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submitting information which you assert is entitled to confidential treatment, you may 
comment on this potential disclosure to authorized representatives when you submit your 
response to this information request. The regulations provide that a person may assert a 
business confidentiality claim covering part or all of the information furnished to EPA when 
that person submits the information. The manner of asserting such claims is specified in 40 
C.F.R. § 2.203(b ). According to 40 C.F.R. § 122. 7, effluent data (as defined in 40 C.F.R. 
§ 2.302(A)(2)) and information in NPDES permit applications is not entitled to confidential 
treatment. Information subject to a business confidentiality claim is availab]t, to the public 
only to the extent, and by means of the procedures, set forth in 40 C.F.R. Part 2, Subpart B. 
If you do not assert a claim of business confidentiality when you submit the information, 
EPA may make the information available to the public without further notice. 

39. This Information Request is not subject to the Paperwork Reduction Act, 44 U.S.C. §§ 3501 
-3520, because it seeks collection of information from specific individuals or entities as part 
of an administrative action or investigation. 

40. EPA may use the information submitted iD response to this Information Request in an 
administrative, civil or criminal action. 

41. Neither the issuance of this Information Request by EPA nor your compliance with this 
Information Request relieves you of liability for any penalty, fme, remedy or sanction 
authorized to be imposed pursuant to Section 309(b ), (c), (d), or (g) oftbe CW A, 33 U.S.C. 
§ 1319(b ), (c), (d), or (g), including but not limited to those related to any violations 
addressed by this Information Request. EPA specifically reserves the right to seek any of the 
remedies specified in Section 309(b), (c), (d), or (g) of the CWA, 33 U.S.C. § l319(b), (c), 
(d), or (g). 

42. There can be significant civil or criminal penalties for failing to adequately respond to 
requests for information issued under the Section 308(a) of the CWA, 33 U.S.C. § l318(a). 

43. If you have any questions about this Information Request, please contact Jeffery M. Trevino 
of the Office of Regional Counsel at telephone number (312) 886-6729 or via email at 
trevirio .j effery@epa. gov. 
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FOREWORD 

The U.S. Environmental Protection Agency (EPA) has developed the Quality Assurance 
Project Plan (QA Project Plan) as a tool for project managers and planners to document the type 
and quality of data needed for environmental decisions and to describe the methods for collecting 
and assessing those data. The development, review, approval, and implementation of the QA 
Project Plan is part of EPA's mandatory Quality System. The EPA Quality System requires all 
organizations to develop and operate management structures and processes to ensure that data 
used in Agency decisions are of the type and quality needed for their intended use. The QA 
Project Plan is an integral part of the fundamental principles and practices that form the 
foundation of the EPA Quality System. 

This document provides the QA Project Plan requirements for organizations that conduct 
environmental data operations on behalf of EPA through contracts, financial assistance 
agreements, and interagency agreements; however, it may be used by EPA as well. It contains the 
same requirements as Chapter 5 of EPA Order 5360 AI (EPA 2000), The EPA Quality Manual 
for Environmental Programs, which has been developed for internal use by EPA organizations. 
A companion document, EPA Guidance for Quality Assurance Project Plans (QA/G-5) (EPA 
1998) provides suggestions for both EPA and non-EPA organizations on preparing, reviewing, 
and implementing QA Project Plans that satisfY the requirements defined in this document. 

This document is one of the EPA Quality System Series documents which describe EPA 
policies and procedures for planning, implementing, and assessing the effectiveness of a quality 
system. Questions regarding this document or other EPA Quahty System Series documents 
should be directed to: 

U.S. EPA 
Quality Staff (2811R) 
Washington, DC 20460 
Phone: (202) 564-6830 
FAX: (202) 565-2441 
e-mail: quality@epa.gov 

Copies of Quality System Series documents may be obtained from the Quality Staff or by 
downloading them from the Quality Staff Home Page: 

www.epa.gov/quality 

EPA QAJR-5 
Fmal 

March 2001 
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CHAPTER! 

INTRODUCTION 

1.1 BACKGROUND 

Environmental programs conducted by or funded by the U.S. Environmental Protection 
Agency (EPA) involve many diverse activities that address complex environmental issues. The 
EPA annually spends several hundred million dollars in the collection of environmental data for 
scientific research and regulatory decision making. In addition, non-EPA organizations may 
spend as much as an order of magnitude more each year to respond to Agency requirements. If 
decision makers (EPA and otherwise) are to have confidence in the quality of environmental data 
used to support their decisions, there must be a structured process for quality in place. 

A structured system that describes the policies and procedures for ensuring that work 
processes, products, or services satisfY stated expectations or specifications is called a quality 
system. All organizations conducting environmental programs funded by EPA are required to 
establish and implement a quality system. EPA also requires that all environmental data used in 
decision making be supported by an approved Quality Assurance Project Plan (QA Project Plan). 
This requirement is defined in EPA Order 5360.1 A2 (EPA 2000), Policy and Program 
Requirements for the Mandatory Agency-wide Quality System, for EPA organizations. Non-EPA 
organizations funded by EPA are required to develop a QA Project Plan through: 

48 CPR 46, for contractors; 

40 CPR 30, 31, and 35 for assistance agreement recipients; and 

other mechanisms, such as consent agreements in enforcement actions. 

The QA Project Plan integrates all technical and quality aspects of a project, including 
planning, implementation, and assessment. The purpose of the QA Project Plan is to document 
planning results for environmental data operations and to provide a project-specific "blueprint" 
for obtaining the type and quality of environmental data needed for a specific decision or use. The 
QA Project Plan documents hQW quality assurance (QA) and quality control (QC) are applied to 
an environmental data operation to assure that the results obtained are of the type and quality 
needed and expected. 

The ultimate success of an environmental program or project depends on the quality of the 
environmental data collected and used in decision-making, and this may depend significantly on 
the adequacy of the QA Project Plan and its effective implementation. Stakeholders (i.e., the data 
users, data producers, decision makers, etc.) shall be involved in the planning process for a 
program or project to ensure that their needs are defined adequately and addressed. While time 
spent on such planning may seem unproductive and costly, the penalty for ineffective plarming 

EPA QA!R-5 
Final 

March 2001 



includes greater cost and lost time. Therefore, EPA requires that a systematic planning process be 
used to plan all environment'll_data ope;:ations. 'I9_supportthis requirem~nt, EPA has developed 
a process called the Data Quality Objectives (DQO) Process. The DQO Process is the Agency's 
preferred planning process and is described in the Guidance for the Data Quality Objectives 
Process (QA/G-4) (EPA 2000b ). The QA Project Plan documents the outputs from systematic 
planning. 

This requirements docun1ent presents specifications and instructions for the information 
that must be contained in a QA Project Plan for environmental data operations funded by EPA. 
The document also discusses the procedures for review, approval, implementation, and revision of 
QA Project Plans. Users of this document should assume that all of the elements described herein 
are required in a QA Project Plan unless otherwise directed by EPA. 

1.2 QA PROJECT PLANS, THE EPA QUALITY SYSTEM, A.'W ANSIIASQC 
E4-1994 

EPA Order 5360.1 A2 and the applicable Federal regulations (defined above) establish a 
mandatory Quality System that applies to all EPA organizations and organizations funded by 
EPA. Components of the EPA Quality System are illustrated in Figure 1. Organizations must 
ensure that data collected for the characterization of environmental processes and conditions are 
of the appropriate type and quality for their intended use and that environmental technologies are 
designed, constructed, and operated according to defined expectations. The QA Project Plan is a 
key project -level component of the EPA Quality System. 

EPA policy is based on the national consensus standard, ANSI/ASQC E4-1994, 
Specifications and Guidelines for Em,ironmental Data Collection and Environmental 
Technology Programs. The ANSI/ ASQC E4-1994 standard describes the necessary management 
and technical elements for developing and implementing a quality system. This standard 
recommends using a tiered approach to a quality system. This standard recommendsfrrst 
documenting each organization-wide quality system in a Quality Management Plan or Quality 
Manual (to address requirements of Part A: Management Systems of the standard) and then 
documenting the applicability of the quality system to technical activity-specific efforts in a QA 
Project Plan or similar document (to address the requirements of Part B: Collection and 
Evaluation of Environmental Data of the standard). EPA has adopted this tiered approach for its 
mandatory Agency-wide Quality System. This document addresses Part B requirements of the 
standard. 

A Quality Management Plan, or equivalent Quality Manual, documents how an 
organization structures its quality system, defines and assigns QA and QC responsibilities, and 
describes the processes and procedures used to plan, implement, and assess the effectiveness of 
the quality system. The Quality Management Plan may be viewed as the "umbrella" document 
under which individual projects are conducted. EPA requirements for Quality Management Plans 
are defined in EPA Requirements for Quality Management Plans (QA/R-2) (EPA 2001). The 
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Quality Management Plan is then supported by project-specific QA Project Plans. In some cases, 
a QA Project Plan and a Quality Management Plan may be__eombined_jnto a single document that 
contains both organizational and project-specific elements. The QA Manager for the EPA 
organization sponsoring the work has the authority to determine when a single document is 
applicable and will define the content requirements of such a document. 

1.3 THE GRADED APPROACH AND THE EPA QUALITY SYSTEM 

Recognizing that a "one size fits all" approach to quality requirements will not work in 
organizations. as diverse as EPA, implementation of the EPA Quality System is based on the 
principle of graded approach. Applying a graded approach means that quality systems for 
different organizations and programs will vary according to the specific objectives and needs of 
the organization. For example, the quality expectations of a fundamental research program are 
different from that of a regulatory compliance program because the purpose or intended use of the 
data is different. The specific application of the graded approach principle to QA Project Plans is 
described in Section 2.4.2. 

1.4 INTENDED AUDIENCE 

This document specifies the requirements for developing QA Project Plans for 
organizations that conduct environmental data operations funded by EPA through contracts, 
fmancial assistance agreements, and interagency agreements. EPA organizations may also use this 
document to develop QA Project Plans since this document is clearer and more user-friendly than 
the equivalent requirements defined in Section 5.3 of EPA Order 5360 AI (EPA 2000), The EPA 
Quality Manual for Environmental Programs (an internal policy document). However, the 
preparation, submission, review, and approval requirements for EPA organizations are still 
contained in Section 5.2 of EPA Order 5360 AI as these represent internal EPA policy. 

1.5 PERIOD OF APPLICABILITY 

This document shall be valid for a period of up to five years from the official date of 
publication. After five years, it shall either be reissued without change, revised, or withdrawn 
from the EPA Quality System. 

1.6 ADDITIONAL RESOURCES 

Guidance on preparing QA Project Plans may be found in a companion document, EPA 
Guidance for Quality Assurance Project Plans (QA/G-5) (EPA 1998). This guidance discusses 
the application of the QA Project Plan requirements and provides examples. Other documents 
that provide guidance on activities critical to successful environmental data operations and 
complement the QA Project Plan preparation effort include: 
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Guidance for the Data Quality Objectives Process (QA/G-4), (EPA 2000b) 
Guidance for the Preparation of Standard Operating Procedures for Quality
Related Documents (QA/G-6), (EPA 1995) 
Guidance for Data Quality Assessment: Practical Methods for Data Analysis 
(QA/G-9), (EPA2000a) 

1. 7 SUPERSESSION 

This document replaces QAMS-005/80, Interim Guidelines and Specifications for 
Preparing Quality Assurance Project Plans (EPA 1980) in its entirety. 
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CHAPTER2 

QA PROJECT PLAN REQUIREMENTS 

2.1 POLICY 

All work funded by EPA that involves the acquisition of environmental data generated 
froi:n direct measurement activities, collected from other sources, or compiled from computerized 
data bases and information systems shall be implemented in accordaoce with an approved QA 
Project Plan. The QA Project Plan will be developed using a systematic planning process based 
on the graded approach. No work covered by this requirement shall be implemented without an 
approved QA Project Plan available prior to the start of the work except under circumstances 
requiring immediate action to protect human health and the environment or operations conducted 
under police powers. 

2.2 PURPOSE 

The QA Project Plan documents the planning, implementation, and assessment procedures 
of, and how specific QA and QC activities will be applied during a particular project. The QA 
Project Plan demonstrates conformance to Part B requirements of ANSI/ASQC E4-1994. 

2.3 APPLICABILITY 

These requirements apply to all environmental programs funded by EPA that acquire, 
generate, or compile environmental data including work performed through contracts, work 
assignments, delivery orders, task orders, cooperative agreements, interagency agreements, State
EPA agreements, State, local and Tribal Financial Assistance/Grants, Research Grants, and in 
response to statutory or regulatory requirements and consent agreements. These requirements are 
negotiated into interagency agreements, including sub-agreements, and, in some cases, are 
included in enforcement settlement and consent agreements and orders. Where specific Federal 
regulations require the application of QA and QC activities (see Section 1.1 ), QA Project Plans 
shall be prepared, reviewed, and approved in acccirdaoce with the specifications contained in this 
document unless explicitly superseded by the regulation. 

2.4 GENERAL CONTENT AND DETAIL REQUIREMENTS 

2.4.1 General Content 

The QA Project Plan must be composed of standardized, recognizable elements covering 
the entire project from planning, through implementation, to assessment. Chapter 3 of this 
document describes specific elements to address for QA Project Plans submitted to EPA. In some 
cases, it may be necessary to add special requirements to the QA Project Plan. The EPA 
organization sponsoring the work has the authority to defme any special requirements beyond 
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those listed in this document. If no additional requirements are specified, the QA Project Plan 
shall address all required elements. Each EPA organization defmes their-organizational-specific 
requirements for QA Project Plan documentation in their Quality Management Plan. All 
applicable elements defined by the EPA organization sponsoring the work must be addressed. 

While most QA Project Plans will describe project- or task-specific activities, there may be 
occasions when a generic QA Project Plan may be more appropriate. A generic QA Project Plan 
addresses thegeneral;common··activitiesof a-program~cb.at-are to-be-conductedatmuitiple
locations or over a long period of time; for example, it may be useful for a large monitoring 
program that uses the same methodology at different locations. A generic QA Project Plan 
describes, in a single document, the information that is not site or time-specific but applies 
throughout the program. Application-specific information is then added to the approved QA 
Project Plan as that information becomes known or completely defmed. A generic QA Project · 
Plan shall be reviewed periodically to ensure that its content continues to be valid and applicable 
to the program over time. 

2.4.2 Level of Detail 

The level of detail of the QA Project Plan should be based on a graded approach so that 
the level of detail in each QA Project Plan will vary according to the nature of the work being 
performed and the intended use of the data. As a result, an acceptable QA Project Plan for some 
environmental data operations may require a qualitative discussion of the experimental process 
and its objectives while others may require eJ.iensive documentation to adequately describe a 
complex environmental program. 

2.5 QA PROJECT PLAN PREPARATION A.l'ffi APPROVAL 

The QA Project Plan may be prepared by an EPA organization, a contractor, an assistance 
agreement holder, or another Federal agency under an interagency agreement. Except where 
specifically delegated in the Quality Management Plan of the EPA organization sponsoring the 
work, all QA Project Plans prepared by non-EPA organizations must be approved by EPA before 
implementation. 

The QA Project Plan shall be reviewed and approved by an authorized EPA reviewer to 
ensure that the QA Project Plan contains the appropriate content and level of detail. The 
authorized reviewer, for example the EPA project manager' with the assistance and approval of 
the EPA QA Manager or by the EPA QA Manager alone, are defined by the EPA organization's 
Quality Management Plan. In some cases, the authority to review and approve QA Project Plans 
is delegated to another part of the EPA organization covered by the same Quality Management 

l This term refers to the EPA official responsible for the project. Thls indiyjdual may also be caUed Project Officer, 
Delivery Order Project Officer, Work Assignment Manager, or Principal Investigator. 
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Plan. In cases where the authority to review and approve QA Project Plans is delegated in writing 
by EPA to another organization (i.e., a Federal agency or a State under an EPA-approved Quality 
Management Plan when the environmental data operation itself has been delegated to that 
organization for implementation), it is possible that the EPA project manager and EPA QA 
Manager may not be involved in the review and approval steps. 

2.6 QA PROJECT PLAN IMPLEMENTATION 

None of the environmental work addressed by the QA Project Plan shall be started until 
the QA Project Plan has been approved and distributed to project personnel except in situations 
requiring inunediate action to protect human health and the environment or operations conducted 
under police powers. Subject to these exceptions, it is the responsibility of the organization 
performing the work to assure that no environmental data are generated or acquired beforethe 
QA Project Plan is approved and received by the appropriate project personnel. However, EPA 
may grant conditional approval to a QA Project Plan to permit some work to begin while non
critical deficiencies in the QA Project Plan are being resolved. 

The organization performing the work shall ensure that the QA Project Plan is 
implemented as approved and that all personnel involved in the work have direct access to a 
current version of the QA Project Plan and all other necessary planning, implementation, and 
assessment documents. These personnel should understand the requirements prior to the start of 
data generation activities. 

2.7 QA PROJECT PLAN REVISION 

Although the approved QA Project Plan must be implemented as prescribed; it is not 
inflexible. Because of the complex and diverse nature of environmental data operations, changes 
to original plans are often needed. When such changes occur, the approving official shall 
determine if the change significantly impacts the technical and quality objectives of the project. 
When a substantive change is warranted, the originator of the QA Project Plan shall modify the 
QA Project Plan to document the change and submit the revision for approval by the same 
authorities that performed the original review. Only after the revision has been received and 
approved (at least verbally with written follow-up) by project personnel, shall the change be 
implemented. 

For programs or projects of long duration, such as multi-year monitoring programs or 
· projects using a generic QA Project Plan, the QA Project Plans shall be reviewed at least annually 
by the EPA Project Manager (or authorized representative). When revisions are necessary, the 
QA Project Plan must be revised and resubmitted for review and approval. 
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CHAPTER3 

QA PROJECT PLAN ELEMENTS 

3.1 CONTENT REQUIREMENTS 

The QA Project Plan is a formal document describing in comprehensive detail the 
necessary QA, QC, and other technical activities that must be implemented to ensure that the 
results of the work performed will satisfY the stated performance criteria. The QA Project Plan 
must provide sufficient detail to demonstrate that: 

the project technical and quality objectives are identified and agreed upon; 

the intended measurements, data generation, or data acquisition methods are 
appropriate for achieving project objectives; 

assessment procedures are sufficient for confirming that data of the type and 
quality needed and expected are obtained; and 

any limitations on the use of the data can be identified and documented. 

Most environmental data operations require the coordinated efforts of many individuals, including 
managers, engineers, scientists, statisticians, and others. The QA Project Plan must integrate the 
contributions and requirements of everyone involved into a clear, concise statement of what is to 
be accomplished, how it will be done, and by whom. It must provide understandable instructions 
to those who must implement the QA Project Plan, such as the field sampling team, the analytical 
laboratory, modelers, and the data reviewers. In all aspects of the QA Project Plan, the use of 
national consensus standards and practices are encouraged. 

In order to be effective, the QA Project Plan must specifY the level or degree of QA and 
QC activities needed for the particular environmental data operations. Because this will vary 
according to the purpose and type of work being done, EPA believes that the graded approach 
should be used in planning the work. This means that the QA and QC activities applied tb a 
project will be commensurate with: 

EPA QA!R·S 

the purpose of the environmental data operation (e.g., enforcement, research and 
development rulemaking), 

the type of work to be done (e.g., pollutant monitoring, site characterization, risk 
characterization, bench level proof of concept experiments), and 

the intended use ofthe results (e.g., compliance determination, selection of 
remedial technology, development of environmental regulation). 
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The QA Project Plan shall be composed of standardized, recognizable elements covering 
the entire project from planning, through implementation, to assessment. Th~se elem~nJs are 
presented in that order and have been arranged for convenience into four general groups. The 
four groups of elements and their intent are summarized as follows: 

A Project Management - The elements in this group address the basic area of project 
management, including the project history and objectives, roles and responsibilities 
of the pa...rficipa..l'lts,--.etc. __ Th~se elements ensure_ that the project has .a defined goal, 
that the participants understand the goal and the approach to be used, and that the 
planning outputs have been documented. 

B Data Generation and Acquisition - The elements in this group address all aspects 
of project design and implementation. Implementation of these elements ensure 
that appropriate methods for sampling, measurement and analysis, data collection 
or generation, data handling, and QC activities are employed and are properly 
documented. 

C Assessment and Oversight - The elements in this group address the activities for 
assessing the effectiveness of the implementation of the project and associated QA 
and QC activities. The purpose of assessment is to ensure that the QA Project 
Plan is implemented as prescribed. 

D Data Validation and Usabilitv- The elements in this group address the QA 
activities that occur after the data collection or generation phase of the project is 
completed. Implementation of these elements ensures that the data conform to the 
specified criteria, thus achieving the project objectives. 

All applicable elements, including the content and level of detail under each element, 
defined by the EPA organization sponsoring the work must be addressed in the QA Project Plan. 
If an element is not applicable, state this in the QA Project Plan. Documentation, such as an 
approved Work Plan, Standard Operating Procedures, etc., may be referenced in response to a 
particular required QA Project Plan element to reduce the size of the QA Project Plan. Current 
versions of all referenced documents must be attached to the QA Project Plan itself or be placed 
on file with the appropriate EPA office and available for routine referencing when needed. The 
QA Project Plan shall also address related QA planning documentation (e.g., Quality Management 
Plans) from suppliers of services critical to the technical and quality objectives of the project or 
task. 

3.2 GROUP A: PROJECT MANAGEMEJ\'T 

The elements in this group (Table 1) address project management, including project 
history and objectives, roles and responsibilities of the participants, etc. These elements document 
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that the project has a defined goal, that the participants understand the goal and the approach to 
be used, and that the planning outputs have been documented. 

Table 1. Group A: Project Management Elements 

Al Title and Approval Sheet 

A2 Table of Contents 

A3 Distribution List 

A4 Projectrrask Organization 

A5 Problem Definition/Background 

A6 Projectrrask Description 

A7 Quality Objectives and Criteria 

A8 Special Training/Certification 

A9 Documents and Records 

3.2.1 Al - Title and Approval Sheet 

On the Title and Approval Sheet, include the title of the plan, the name of the 
organization(s) implementing the project, the effective date of the plan, and the names, titles, 
signatures, and approval dates of appropriate approving officials. Approving officials may 
include: 

Organization's Project Manager 
Organization's QA Manager 
EPA Project Manager 
EPA QA Manager 
Others, as needed (e.g., field operations manager, laboratory managers, 
State and other Federal agency officials) 

3.2.2 A2 - Table of Contents 

Provide a table of contents for the document, including sections, figures, tables, 
references, and appendices. Apply a document control format (Figure 2) on each page following 
the Title and Approval Sheet when required by the EPA Project Manager and QA Manager. 
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Section No. __ _ 
Revision No. 

Date--=----
Page_of_ 

Figure 2. Example Document Control Format 

3 .2.3 A3 - Distribution List 

List the individuals and their organizations who need copies of the approved QA Project 
Plan and any subsequent revisions, including all persons responsible for implementation (e.g., 
project managers), the QA managers, and representatives of all groups involved. Paper copies 
need not be provided to individuals if equivalent electronic information systems can he used. 

3.2.4 A4 -Project/Task Organization 

IdentifY the individuals or organizations participating in the project and discuss their 
specific roles and responsibilities. Include the principal data users, the decision makers, the 
project QA manager, and all persons responsible for implementation. The project quality 
assurance manager must be independent of the unit generating the data. (This does not include 
being independent of senior officials, such as corporate managers or agency administrators, who 
are nominally, but not functionally, involved in data generation, data use, or decision making.) 
IdentifY the individual responsible for maintaining the official, approved QA Project Plan. 

Provide a concise organization chart showing the relationships and the lines of 
communication among all project participants. Include other data users who are outside of the 
organization generating the data, but for whom the data are nevertheless intended. The 
organization chart must also identify any subcontractor relationships relevant to environmental 
data operations, including laboratories providing analytical services. 

3.2.5 AS -Problem Definition/Background 

State the specific problem to be solved, decision to be made, or outcome to be achieved. 
Include sufficient background information to provide a historical, scientific, and regulatory 
perspective for this particular project. 

3.2.6 A6 -Project/Task Description 

Provide a summary of all work to be performed, products to be produced, and the 
schedule for implementation. Provide maps or tables that show or state the geographic locations 
of field tasks. This discussion need not be lengthy or overly detailed, but should give an overall 
picture of how the project will resolve the problem or question described in AS. 

EPA QAIR·5 14 
Final 

March 2001 



3.2.7 A7- Quality Objectives and Criteria 

Discuss the quality objectives for the project and the performance criteria tc achieve those 
objectives. EPA requires the use of a systematic planning process to define these quality 
objectives and performance criteria. 

3.2.8 AS - Special Training/Certification 

IdentifY and describe any specialized training or certifications needed by personnel in order 
to successfully complete the project or task. Discuss how such training will be provided and how 
the necessary skills will be assured and documented. 

'-

3.2.9 A9 -Documents and Records 

Describe the process and responsibilities for ensuring the appropriate project personnel 
have the most current approved version of the QA Project Plan, including version control, 
updates, distribution, and disposition. 

Itemize the information and records which must be included in the data report package 
and specifY the reporting format for hard copy and any electronic forms. Records can include raw 
data, data from other sources such as data bases or literature, field logs, sample preparation and 
analysis logs, instrument printouts, model input and output files, and results of calibration and QC 
checks. 

IdentifY any other records and documents applicable to the project that will be produced, 
such as audit reports, interim progress reports, and final reports. SpecifY the level of detail of the 
field sampling, laboratory analysis, literature or data base data collection, or modeling documents 
or records needed to provide a complete description of any difficulties encountered. 

SpecifY or reference all applicable requirements for the final disposition of records and 
documents, including location and length of retention period. 

3.3 GROUP B: DATA GENERATION AND ACQUISITION 

The elements in this group (Table 2) address all aspects of data generation and acquisition 
to ensure that appropriate methods for sampling, measurement and analysis, data collection or 
generation, data handling, and QC activities are employed and documented. The following QA 
Project Plan elements describe the requirements related to the actual methods or methodology to 
be used for the: 

collection, handling, and analysis of samples; 
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data obtained from otber sources (e.g., contained iri a computer data base from 
previous samplirlg activities, compiled from surveys, taken from the literature); and_ 

tbe management (i.e., compiling, handling) of the data. 

The metbods described iri tbese elements should have been summarized earlier in element A6. The 
purpose here is to provide detailed information on tbe methods. If tbe designated methods are 
well documented a.11.d are readily available to all project participants, citations are adequate; 
otherwise, detailed copies of the methods and/or SOPs must accompany the QA Project Plan 
either iri tbe text or as attachments. 

Table 2. Group B: Data Generation and 
Acquisition Elements 

Bl Sampling Process Design (Experimental Design) 

B2 Sampling Methods 

B3 Sample Handling and Custody 

B4 Analytical Methods 

BS Quality Contra I . 

B6 Instruroent!Equipment Testing, Inspection, imd Mairitenance 

B7 Instrument/Equipment Calibration and Frequency 

B8 Inspection/Acceptance of Supplies and Consumables 

B9 Non-direct Measurements 

BlO Data Management 

3.3.1 Bl- Sampling Process Design (Experimental Design) 

Describe the experimental data generation or data collection design for the project, 
iricluding as appropriate: 

EPA QA!R·5 

the types and numbers of samples required., 
the design of the samplirig network, 
the samplirig locations and frequencies, 
sample matrices, 
measurement parameters of interest, and 
the rationale for the design. 
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3.3.2 B2- Sampling Methods 

Describe the procedures for collecting samples and identify the sampling methods and 
equipment, including any implementation requirements, sample preservation requirements, 
decontamination procedures, and materials needed for projects involving physical sampling. 
Where appropriate, identify sampling methods by number, date, and regulatory citation. If a 
method allows the user to select from various options, then the method citations should state 
exactly which options are being selected. Describe specific performance requirements for the 
method. For each sampling method, identify any support facilities needed. The discussion should 
also address what to do when a failure in the sampling or measurement system occurs, who is 
responsible for corrective action, and how the effectiveness of the corrective action shall be 
determined and documented. 

Describe the process for the preparation and decontamination of sampling equipment, 
including the disposal of decontamination by-products; the selection and preparation of sample 
containers, sample volumes, and preservation methods; and maximum holding times to sample 
extraction and/or analysis. 

3.3.3 B3 - Sample Handling and Custody 

Describe the requirements for sample handling and custody in the field, laboratory, and 
transport, taking into account the nature of the samples, the maximum allowable sample holding 
times before extraction or analysis, and available shipping options and schedules for projects 
involving physical sampling. Sample handling includes packaging, shipment from the site, and 
storage at the laboratory. Examples of sample labels, custody forms, and sample custody logs 
should be included. 

3.3.4 B4- Analytical Methods 

Identify the analytical methods and equipment required, including sub-sampling or 
extraction methods, laboratory decontamination procedures and materials (such as in the case of 
hazardous or radioactive samples), waste disposal requirements (if any), and any specific 
performance requirements for the method. Where appropriate, analytical methods may be 
identified by number, date, and regulatory citation. Address what to do when a failure in the 
analytical system occurs, who is responsible for corrective action, and how the effectiveness of the 
corrective action shall be determined and documented. Specify the laboratory turnaround time 
needed, if important to the project schedule. 

List any method performance standards. If a method allows the user to select from 
various options, then the method citations should state exactly which options are being selected. 
For non-standard method applications, such as for unusual sample matrices and situations, 
appropriate method performance study information is needed to confirm the performance of the 
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method for the particular matrix. If previous performance studies are not available, they must be 
developed during the project and included as part of the project results. 

3.3,5 BS · Quality Control 

IdentifY QC activities needed for each sampling, analysis, or measurement technique. For 
each required QC activity, list the associated method or procedure, acceptance criteria, and 
corrective action. Because standard methods are often vague or incorn]Jlete in specifYing QC 
requirements, simply relying on the cited method to provide this information is usually insufficient. 
QC activities for the field and the laboratory include, but are not limited to, the use of blanks, 
duplicates, matrix spikes, laboratory control samples, surrogates, or second column confirmation. 
State the frequency of analysis for each type of QC activity, and the spike compounds sources and 
levels. State or reference the required control limits for each QC activity and corrective action 
required when control limits are exceeded and how the effectiveness of the corrective action shall 
be determined and documented. 

Describe or reference t'(le procedures to be used to calculate applicable statistics (e.g., 
precision and bias). Copies of the formulas are acceptable as long as the accompanying narrative 
or explanation specifies clearly how the calculations will address potentially difficult situations 
such as missing data values, "less than" or "greater than" values, and other common data 
qualifiers. 

3.3.6 B6- Instrument/Equipment Testing, Inspection, and Maintenance 

Describe how inspections and acceptance testing of instruments, equipment, and their 
components affecting quality will be performed and documented to assure their intended use as 
specified. IdentifY and discuss the procedure by which fmal acceptance will be performed by 
independent personnel (e.g., personnel other than those performing the work) and/or by the EPA 
project manager. Describe how deficiencies are to be resolved, when re-inspection will be 
performed, and how the effectiveness of the corrective action shall be determined and 
documented. 

Describe or reference how periodic preventive and corrective maintenance of 
measurement or test equipment or other systems and their components affecting quality shall be 
performed to ensure availability and satisfactory performance of the systems. IdentifY the 
equipment and/or systems requiring periodic maintenance. Discuss how the availability of critical 
spare parts, identified in the operating guidance and/or design specifications of the systems, will 
be assured and maintained. 

3.3. 7 B7 - Instrument/Equipment Calibration and Frequency 

IdentifY all tools, gauges, instruments, and other sampling, measuring, and test equipment 
used for data generation or collection activities affecting quality that must be controlled and, at 
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specified periods, calibrated to maintain performance witbin specified limits. Describe or 
reference how calibration will be conducted using certified equipment and/or standards witb 
known valid relationships to nationally recognized performance standards. If no such nationally 
recognized standards exist, document tbe basis for tbe calibration. IdentifY tbe certified 
equipment and/or standards used for calibration. Indicate how records of calibration shall be 
maintained and be traceable to tbe instrument. 

3.3.8 B8- Inspection/Acceptance of Supplies and Consumables 

Describe how and by whom supplies and consumables (e.g., standard materials and 
solutions, sample bottles, calibration gases, reagents, hoses, deionized water, potable water, 
electronic data storage media) shall be inspected and accepted for use in tbe project. State 
acceptance criteria for such supplies and consumables. 

3.3.9 B9 -Non-direct Measurements 

IdentifY any types of data needed for project implementation or decision making tbat are 
obtained from non-measurement sources such .as computer data bases, programs, literature files, 
and historical data bases. Describe the intended use oftbe data. Defme the acceptance criteria 
for the use of such data in tbe project and specifY any limitations on the use oftbe data. 

3.3.10 BlO- Data Management 

Describe tbe project data management process, tracing tbe patb of tbe data from tbeir 
generation to their fmal use or storage (e.g., tbe field, tbe office, tbe laboratory). Describe or 
reference tbe standard record-keeping procedures, document control system, and the approach 
used for data storage and retrieval on electronic media. Discuss tbe control mechanism for 
detecting and correcting errors and for preventing loss of data during data reduction, data 
reporting, and data entry to forms, reports, and databases. Provide examples of any forms or 
checklists to be used. 

IdentifY and describe all data handling equipment and procedures to process, compile, and 
analyze tbe data. This includes procedures for addressing data generated as part of tbe project as 
well as data from otber sources. Include any required computer hardware and software and 
address any specific performance requirements for tbe hardware/software configuration used. 
Describe the procedures tbat will be followed to demonstrate acceptability of tbe 
hardware/software configuration required. Describe tbe process for assuring tbat applicable 
information resource management requirements are satisfied. 

Describe the process for assuring that applicable Agency information resource 
management requirements (EPA Directive 2100) are satisfied (EPA QA Project Plans only). If 
other Agency data management requirements are applicable, such as tbe Chemical Abstract 
Service Registry Number Data Standard (EPA Order 2180.1), Data Standards for the Electronic 
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Transmission of Laboratory Measurement Results (EPA Order 2180.2), the Minimum Set of Data 
Elements for Ground-Water Quality (EPA Order 7500.1A), or new data standards as they are 
issued by EPA, discuss how these requirements are addressed. 

3.4 GROUP C: ASSESSMENT AND OVERSIGHT . - . \ 

The elements in this group (Table 3) address the activities for assessing the effectiveness 
of project implementation and__~"so_ciaterl QA_ &Tld_ QC_actiyities. __ The pu_rpose of assessment is to 
ensure that the QA Project Plan is implemented as prescribed. 

Table 3. Group C: Assessment and 
Oversight Elements 

Cl Assessments and Response Actions 

C2 Reports to Management 

3.4.1 Cl -Assessments and Response Actions 

Describe each assessment to be used in the project iocluding the frequency and type. 
Assessments include, but are not limited to, surveillance, management systems reviews, readiness 
reviews, technical systems audits, performance evaluations, audits of data quality, and data quality 
assessments. Discuss the information expected and the success criteria (i.e., goals, performance 
objectives, acceptance criteria specifications, etc.) for each assessment proposed. List the 
approximate schedule of assessment activities. For any planned self-assessments (utilizing 
personnel from within the project groups), identifY potential participants and their exact 
relationship within the project organization. For iodependent assessments, identifY the 
organization and person( s) that shall perform the assessments if this information is available. 
Describe how and to whom the results of each assessment shall be reported. 

Define the scope of authority of the assessors, iocludiog stop work orders, and when 
assessors are authorized to act. 

Discuss how response actions to assessment findings, including corrective actions for 
deficiencies and other non-conforming conditions, are to be addressed and by whom. Include 
details on how the corrective actions will be verified. and documented. 

3.4.2 C2 -Reports to Management 

IdentifY the frequency and distribution of reports issued to inform management (EPA or 
otherwise) of the project status; for examples, reports on the results of performance evaluations 
and system audits; results of periodic data quality assessments; and significant quality assurance 
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problems and recommended solutions. Identify the preparer and the recipients of the reports, and 
any specific actions recipients are expected to take as a result of the reports. 

3.5 GROUP D: DATA VALIDATION AND USABILITY 

The elements in this group (Table 4) address the QA activities that occur after the data 
collection phase of the project is completed. Implementation of these elements determines 
whether or not the data conform to the specified criteria, thus satisfying the project objectives. 

Table 4. Group D: Data Validation 
and Usability Elements 

Dl Data Review, Verification, and Validation 

D2 Verification and Validation Methods 

D3 Reconciliation with User Requirements 

3.5.1 Dl- Data Review, Verification, and Validation 

State the criteria used to review and validate -· that is, accept, reject, or qualify -· data, in 
an objective and consistent manner. 

3.5.2 D2- Verification and Validation Methods 

Describe the process to be used for verifying and validating data, including the chain-of
custody for data throughout the life of the project or task. Discuss how issues shall be resolved 
and the authorities for resolving such issues. Describe how the results are conveyed to data users. 
Precisely define and interpret how validation issues differ from verification issues for this project. 
Provide examples of any forms or checklists to be used. Identify any project-specific calculations 
required. 

3.5.3 D3- Reconciliation with User Reqnirements 

Describe how the results obtained from the project or task will be reconciled with the 
requirements defined by the data user or decision maker. Outline the proposed methods to 
analyze the data and determine possible anomalies or departures from assumptions established in 
the planning phase of data collection. Describe how reconciliation with user requirements will be 
documented, issues will be resolved, and how limitations on the use of the data will be reported to 
decision makers. 
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APPENDIX A 

CROSSWALKS AMONG QUALITY ASSURANCE DOCUMENTS 

A.l BACKGROUND 

Tbis appendix contaills crosswalks between this document and other QA planning 
documents. The first crosswalk compares this requirements document with its predecessor 
document, QAMS 005/80, Interim Guidelines and Specifications for Preparzng Quality 
Assurance Project Plans (EPA 1980). The second crosswalk compares the elements of the QA 
Project Plan defined in this document with the steps defined in Guidance for the Data Quality 
Objectives Process (QA/G-4) (EPA 2000b), the Agency's preferred systematic planning process 
for environmental decision making. This crosswalk is provided to assist the reader in determining 
how the outputs from the DQO Process can be integrated into a QA Project Plan. 

A.2 CROSSWALK BETWEEN EPA QA/R-5 AND QAMS-005/80 

QAMS-005/80 ELEMENTS 

1.0 Title Page with Provision for 
Approval Signatures 

2.0 Table of Contents 

3.0 Project Description 

4.0 Project Organization ancl 
Responsibility 

5.0 QA Objectives for Measurement 
Data (P ARCC) 

6.0 Sampling Procedures 

7.0 Sample Custody 

8.0 Calibration Procedures and 
Frequency 

EPA QA/R-5 

A1 

A2 

AS 

A6 

A3 

A4 

A8 

A9 

A7 

B1 

B2 

B3 

B7 

A-1 

QA/R-5 ELEMENTS 

Title and Approval Sheet 

Table of Contents 

Problem Definition/Background 

Project/Task Description 

Distribution List 

Project/Task Organization 

Special Training/Certification 

Documents and Records 

Quality Objectives and Criteria 

Sampling Process Design 

Sampling Methods 

Sample Handling and Custody 

Instrument/Equipment Calibration and 
Frequency 
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QAMS-005/80 ELEMENTS 

9.0 Analytical Procedures 

10.0 Data Reduction, Validation, and 
Reporting 

11.0 · Internal Quality Control Checks 
and Frequency 

12.0 Performance and Systems 

13.0 Preventive Maintenance 

14.0 Specific Routine Procedures Mea-
surement Parameters Involved 

15.0 Corrective Action 

16.0 QA Reports to Management 

EPA QA/R-5 

B4 

Dl 

D2 

B9 

BlO 

BS 

Cl 

B6 

D3 

Cl 

C2 

A-2 

QA!R-5 ELEMENTS 

Analytical Methods 

Data Review, Verification, and 
Validation 

Verification and Validation Methods 

Non-direct Measurements 

Data Management 

Quality Contro 1 

Assessments and Response Actions 

Instrument/Equipment Testing, 
Inspection, and Maintenance 

Reconciliation with User Requirements 

Assessments and Response Actions 

Reports to Management 
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A.3 CROSSWALK BETWEEN THE DQO PROCESS AND THE QA PROJECT PLAN 

Elements I 

AI Title and Approval Sheet 

A2 Table of Contents 

A3 Distribution List 

A4 Project/Task 
Organization 

AS Problem Definition/ 
Background 

A6 Project/Task Description 

A7 Quality Objectives and 
Criteria 

A8 Special Training/ 
Certification 

A9 Documents and Records 

. 

EPA QA/R-5 

Requirements DQO Overlap 
PROJECT MANAGEMENT 

Title and approval sheet. 

Document control format. 

Distribution list for the QA Project Plan 
revisions and final guidance. 

Identify individuals or organizations 
participating in the project and discuss their 
roles, responsibilities and organization. 

I) State the specific problem to be solved or 
the decision to be made. 
2) IdentifY the decision maker and the principal 
customer for the results. 

I) Hypothesis test, 2) expected measurements, 
3) ARARs or other appropriate standards, 4) 
assessment tools (technical audits), 5) work 
schedule and required reports. 

Decision(s), population parameter of interest, 
action level, swnmary statistics and acceptable 
limits on decision errors. Also, scope of the 
project (domain or geographical locale). 

IdentifY special training that personnel will 
need. 

Itemize the information and records that must 
be included in a data report package, including 
report format and requirements for storage, 
etc . 

---

A-3 

N/A 

NIA 

Step I: State the Problem 

Step I: State the Problem 

Step I: State the Problem 
Step 2: IdentifY the Decision 

Step 1: State the Problem 
Step 2: IdentifY the Decision 
Step 3: Identify the Inputs to the Decision 
Step 6: Specify Limits on Decision Errors ! 

Step 4: Define the Boundaries 
Step 5: Develop a Decision Rule 
Step 6: SpecifY Limits on Decision Errors 

N/A 

Step 3: Identify the Inputs to the Decision 
Step 7: Optimize the Design for Obtaining Data 

-
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Elements I 

81 Sampling Process Design 
(Experimental Design) 

82 Sampling Methods 

B3 Sample Handling and 
Custody 

84 Analylical Methods 

BS Quality Control 

B6 Instrument/Equipment 
Testing, Inspection, and 
Maintenance 

B7 lustrum ent/Equ ipment 
Calibration and 
Frequency 

88 Inspection/ Acceptance of 
Supplies and 
Consumables 

EPA QA/R-5 

Requirements I DQO Overlap 

DATA GENERA T!ON AND ACQUISITION 

Outline the experimental design, including 
sampling design and rationale, sampling 
frequencies, matrices, and measurement 
parameter of interest 

Sample collection method and approach. 

Describe tbe provisions for sample labeling, 
shipment, chain-of-custody forms, procedures 
for transfening and maintaining custody of 
samples. 

Identify analyticalmethod(s) and equipment 
for the study, including method performance 
requirements. 

Describe quality control procedures that 
should be associated with each sampling and 
measurement technique. List required checks 
and corrective action procedures. 

Discuss how inspection and acceptance testing, 
including the use of QC samples, must be 
performed to ensure their intended use as 
specified by the design. 

IdentifY tools, gauges and instruments, and 
other sampling or measurement devices that 
need calibration. Describe how the calibration 
should be done. 

Define how and by whom the sampling 
supplies and other consumables will be 
accepted for use in the project. 

A-4 

Step 5: Develop a Decision Rule 
Step 7: Optimize the Design for Obtaining Data 

! 

! 

Step 7: Optimize the Design for Obtaining Data 

N/A 

Step 3: Identify the Inputs to the Decision , 
Step 7: Optimize the Design for Obtaining qata 

Step 3: Identify the Inputs to the Decision 

Step 3: Identify the Inputs to the Decision 

Step 3: Identify the Inputs to the Decision 

N/A 
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Elements 

B9 Non-direct 
Measurements 

B 10 Data Management 

Cl Assessments and 
Response Actions 

C2 Reports to Management 

Dl Data Review, 
Verification, and 
Validation 

D2 Verification and 
Validation Methods 

D3 Reconciliation With User 

'I 
Requirements 

EPA QA/R-5 

Requirements DQO Overlap 

Define the criteria for the use of non- Step I: State the Problem 
measurement data, such as data that come Step 7: Optimize the Design for Obtaining Data 
from databases or literature. 

Outline the data management scheme including Step 3: Identify the Inputs to the Decision 
the path and storage of the data and the data Step 7: Optimize the Design for Obtaining Data 
record-keeping system. Identify all data 
handling equipment and procedures that will be 
used to process, compile, and analyze the data. 

ASSESSMENT AND OVERSIGHT 

Describe the assessment activities needed for Step 7: Optimize the Design for Obtaining Data 
this project. 

Identify the fi·equency, content, and N/A 
distribution of reports issued to keep 
management informed. 

DATA VALIDA TJON AND USABILITY 

State the criteria used to accept or reject the 
data based on quality. 

Describe the process to be used for verifYing 
and validating data, including the chain-of-
custody for data throughout the lifetime of the 
project. 

Describe how results will be evaluated to 
determine if performance criteria have been 
satisfied. 

A-5 

Step 7: Optimize the Design for Obtaining Data 

Step 3: IdentifY the Inputs to the Decision 

Step 7: Optimize the Design for Obtaining Data 
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APPENDIXB 

TERMS AND DEFINITIONS 

assessment- the evaluation process used to measure the performance or effectiveness of a system 
and its elements. As used here, assessment is an all-inclusive term used to denote any of the 
following: audit, performance evaluation, management systems review, peer review, inspection, or 
surveillance. 

·audit (quality)- a systematic and independent examination to determine whether quality 
activities and related results comply with planned arrangements and whether these arrangements 
are implemented effectively and are suitable to achieve objectives. 

calibration - comparison of a measurement standard, instrument, or item with a standard or 
instrument of higher accuracy to detect and quantify inaccuracies and to report or eliminate those 
inaccuracies by adjustments. 

chain-of-custody - an unbroken trail of accountability that ensures the physical security of 
samples, data, and records. 

contractor - any organization or individual that contracts to furnish services or items or perform 
work; a supplier in a contractual situation. 

data quality assessment- a statistical and scientific evaluation of the data set to determine the 
validity and performance of the data collection design and statistical test, and to determine the 
adequacy of the data set for its intended use. 

data usability- the process of ensuring or determining whether the quality of the data produced 
meets the intended use of the data. 

design - specifications, drawings, design criteria, and performance requirements. Also the result 
of deliberate planning, analysis, mathematical manipulations, and design processes. 

environmental conditions -the description of a physical medium (e.g., air, water, soil, sediment) 
or biological system expressed in terms of its physical, chemical, radiological, or biological 
characteristics. 

environmental data - any measurements or information that describe environmental processes, 
location, or conditions; ecological or health effects and consequences; or the performance of 
environmental technology. For EPA, environmental data include information collected directly 
from measurements, produced from models, and compiled from other sources such as data bases 
or the literature. 
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environmental data operations - work performed to obtain, use, or report information 
pertaining to environmental processes and conditions. 

environmental processes -manufactured or natural processes that produce discharges to or that 
impact the ambient environment. 

environmental programs -work or activities involving the environment, including but not 
limited to: characterization of environmental processes and conditions; environmental monitoring; 
environmental research and development; the design, construction, and operation of 
environmental technologies; and laboratory operations on environmental samples. 

environmental technology - an all-inclusive term used to describe pollution control devices and 
systems, waste treatment processes and storage facilities, and site remediation technologies and 
their components that may be utilized to remove pollutants or contaminants from or prevent them 
from entering the environment. Examples include wet scrubbers (air), soil washing (soil), 
granulated activated carbon unit (water), and filtration (air, water). Usually, this term will apply 
to hardware-based systems; however, it will also apply to methods or techniques used for 
pollution prevention, pollutant reduction, or containment of contamination to prevent further 
movement of the contaminants, such as capping, solidification or vitrification, and biological 
treatment. 

finanCial assistance -the process by which funds are provided by one organization (usually 
government) to another organization for the purpose of performing work or furnishing services or 
items. Financial assistance mechanisms include grants, cooperative agreements, performance 
partnership agreements, and government interagency agreements. 

graded approach -the process of basing the level of application of managerial controls applied 
to an item or work according to the intended use of the results and the degree of confidence 
needed in the quality of the results. 

independent assessment- an assessment performed by a qualified individual, group, or 
organization that is not a part of the organization directly performing and accountable for the 
work being assessed. 

information resources management- the planning, budgeting, organizing, directing, training 
and controls associated with information. The term encompasses both information itself and 
related resources such as personnel, equipment, funds and technology. 

inspection - an activity such as measuring, examining, testing, or gauging one or more 
characteristics of an entity and comparing the results with specified requirements in order to 
establish whether conformance is achieved for each characteristic. 
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management system - a structured, non-technical system describing the policies, objectives, 
principles, organizational authority, responsibilities, accountability, and implementation plan of an 
organization for conducting work and producing items and services. 

method - a body of procedures and techniques for performing an activity (e.g., sampling, 
modeling, chemical analysis, quantification) systematically presented in the order in which they are 
to be executed. 

participant -when used in the context of environmental programs, an organization, group, or 
individual that takes part in the planning and design process and provides special knowledge or 
skills to enable the planning and design process to meet its objective. 

performance evaluation - a type of audit in which the quantitative data generated in a 
measurement system are obtained independently and compared with routinely obtained data to 
evaluate the proficiency of an analyst or laboratory. 

quality - the totality of features and characteristics of a product or service that bear on its ability 
to meet the stated or implied needs and expectations of the user. 

quality assurance (QA)- an integrated system of management activities involving planning, 
implementation, documentation, assessment, reporting, and quality improvement to ensure that a 
process, item, or service is of the type and quality needed and expected by the client 

quality assurance manager - the individual designated as the principal manager within the 
organization having management oversight and responsibilities for planning, documenting, 
coordinating, and assessing the effectiveness of the quality system for the organization. 

quality assurance project plan - a document describing in comprehensive detail the necessary 
QA, QC, and other technical activities that must be implemented to ensure that the results of the 
work performed will satisfY the stated performance criteria. 

quality control (QC)- the overall system of technical activities that measures the attributes and 
performance of a process, item, or service against defmed standards to verifY that they meet the 
stated requirements established by the customer; operational techniques and activities that are 
used to fulfill requirements for quality. 

quality management- that aspect of the overall management system of the organization that 
determines and implements the quality policy. Quality management includes strategic planning, 
allocation of resources, and other systematic activities (e.g., planning, implementation, 
documentation, and assessment) pertaining to the quality system. 

quality management plan - a document that describes a quality system in terms ofthe 
organizational structure, policy and procedures, functional responsibilities of management and 
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staff; lines of authority, and required interfaces for those planning, implementing, documenting, 
and assessing all activities conducted. 

quality system - a structured and documented management system describing the policies, 
objectives, principles, organizational authority, responsibilities, accountability, and implementation 
plan of an organization for ensuring quality in its work processes, products (items), and services. 
The quality system provides the framework for planning, implementing, documenting, and 
assessing i-\'Ork perf-Ormed by the organization and for carrying out required Ql,.. and .. QC activities. 

readiness review - a systematic, documented review of the readiness for the start-up or continued 
use of a facility, process, or activity. Readiness reviews "are typically conducted before proceeding 
beyond project milestones and prior to initiation of a major phase of work. 

record - a completed document that provides objective evidence of an item or process. Records 
may include photographs, drawings, magnetic tape, and other data recording media. 

specification - a document stating requirements and which refers to or includes drawings or other 
relevant documents. Specifications should indicate the means and the criteria for determining 
conformance. 

supplier- any individual or organization furnishing items or services or performing work 
according to a procurement document or fmancial assistance agreement. This is an all-inclusive 
term used in place of any of the following: vendor, seller, contractor, subcontractor, fabricator, or 
consultant. 

surveillance (quality) - continual or frequent monitoring and verification of the status of an 
entity and the analysis of records to ensure that specified requirements are being fulfilled. 

technical systems audit (TSA) - a thorough, systematic, on-site, qualitative audit of facilities, 
equipment, personnel, training, procedures, record keeping, data validation, data management, 
and reporting aspects of a system. 

validation - confirmation by examination and provision of objective evidence that the particular 
requirements for a specific intended use are fulfilled. In design and development, validation 
concerns the process of examining a product or result to determine conformance to user needs. 

verification - confirmation by examination and provision of objective evidence that specified 
requirements have been fulfilled. In design and development, verification concerns the process of 
examining a result ofa given activity to determine conformance to the stated requirements for that 
activity. 
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