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as it is a function of the magnitude of background environmental radiation underwhich the system is operated. Included within the Attachment Eight Document is anassessment of the likely impacts on performance due to changes in the AMS-4 systemconsidering the Previously reported ANSIIEEE N42 1818 pefrac and
information requiremeC There are four major areas of performance described inANSI/iEEE 42.18-1980: Detection Capability, Physical and Electrical OperatingLimits, System Reliability, and Calibration.

The category "Detection Capability" includes 12 major Performanc Statementrequirements and several sub-requirements and it involves 6 major PerformanceSpecification requirements. The AMS-4 modifications have a potential, even ifarguably small, to impact on these areas. Mainly, the addition of a cable might affectthe system's signal to noise ratio and timing characteriscs to some small extent. Datawill be necessary to document the differences in response to this area. There may notbe an appreciable change on these areas because of the AMS-4 modification;nevertheless, data to verify this "speculation of minor impact" is not available.
Category two includes Physical and Electrica Operating Limits. The AMS-4modification is likely to have only a small effect, if any, on these required operatingparameters Empirical data is necessary to determiue the magnitude of effect. Thiscategory has 15 Performance Statement requirements and 7 PerformanceSpecification requirements. The key issues associated with the AMS-4 modificationwith respect to this category include: temperature related response changes, structuralor mounting stability changes, and potential enclosure integrity changes.

The third category considers instrument reliability. There are 8 listed PerformanceStatement requirements and 4 Performance Specification requiremen in the thirdcategory. With the exception of potential extracarrera effects the AMS-4 modificationsare not anticipated to affect the items in this category. Further, the performance criteriaconcerning potential extracameral effects are only suggested, not required.

Calibration issues represent the subject matter in the fourth category. The fourthcategory has 2 Performance Statement requiremet and 6 PerformanceSpecification requirements The AMS-4 modifications will not impact the items in thiscategory.

Premier Technolfgtes LW. W-314 Exhaner
ANSI/Ps N13.1 -1999 QUmHajjn Prjec 11/18/2003

Page 38

A-50



RPP-46436, Rev. 1

Conclusions

The W-314 Exhauster A, AW, B and BW Skids manufactured by Premier Technology
performed in an acceptable manner with respect to all ANSI/HPS N13.1 qualification
criteria.

Based upon previously published information on probe performance, modeled sampling
line performance and measured data obtained during investigations of the W-314
Exhausters manufactured by Premier Technology the qualified operating range of the
exhauster systems may span an exhaust stack flow rate range from 401 SCFM (461
ACFM) corresponding to a free stream velocity of 2.6 m/s employing a minimum stack
sample flow rate of 0.7 SCFM (20 LPM) to an Exhauster flow rate of 2,484 SCFM
(3,615 ACFM) corresponding to a free stream velocity of 16.0 m/s employing a
maximum stack sample flow rate of 2.5 SCFM (70 LPM). As an acceptable alternate,
a constant sample flow rate of 2.0 SCFM (56.6 LPM) could be maintained over the
range of the exhauster stack flow rate of 401 SCFM (461 ACFM) to 2,484 SCFM
(3,615 ACFM).

Slight modifications to the Eberline AMS-4 CAM have been made to enhance the
performance of the W-314 Exhauster over a broad range of operating conditions.
These modifications, due to their subtle nature, are unlikely to have an important effect
on system performance relative to the ANSI/IEEE N42.18-1980 performance
requirements; however, experimental evidence to validate this speculation is not
available.

Premier Technologes Inc. W-314 EuAbster
ANSI/HPS N13.1 -1999 Qualfication PrqJect 1I/1U2003
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Quality Assurance Plan and Standard Operating ProadduresCompliance Testing of the Hanford Tank Farm Project W-314 Exhauster

Idaho State University Physics Department
Pocatello, ID
Auxier & Associates, Inc.
Knoxville, TN

Performed for
Premier Technology, Inc.
Pocatello, ID

STATEMENT OF WORK
Qualify the sampling location and the sampling apparatus for the Hanford Tank FarmProject W-314 Exhauster. The acceptance criteria and the testing methods shall be asdefined in American National Standards Institute/Health Physics Society ANSI/HPSN13.1-1999, "Sampling and Monitoring Releases of Airborne Radioactive Substancesfrom the Stacks and Ducts of Nuclear Facilities" and ANSI/IEBE 42.18, "Specificationand Performance of Onsite Instrumentation for Continuously Monitoring Radioactivityin Effluents."

OBJECTIVES
Test the Hanford Tank Farm Project W-314 Exhauster for compliance with ANSI/HPSN13.1 and ANSI/IEEE 42.18.

ANSI N13.1 section 5.2.2 states that the sampling location shall be chosen to provide avalid representative sample of the contaminant discharge. Section 5.3 discusses methodsfor qualifying the sampling location and Table 4 located in that section listscharacteristics to be tested, methods of testing, and acceptance criteria. The
characteristics are

* Test for cyclonic flow
* Determine velocity profile
* Determine tracer gas profile
* Determine maximum tracer gas concentration
* Determine aerosol particle profile

Section 6.3.2 provides requirements for sampling nozzle performance and Section 6.4for transport tube performance. The characteristics are

" Nozzle transmission ratio
" Deposition losses in transport tubes

These seven characteristics will be tested against the appropriate ANSI N13.1 criteriausing precision measurement techniques, i.e., techniques that are capable of measuring

5
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the characteristic to less than 10% of the allowable variation. The last characteristic,
deposition losses in transport tubes will be verified by transport code, DEPOSITION
2001a or later.

ANSI/IEEE 42.18 specifies general considerations for selecting instruments for effluent
monitoring. These considerations include sensitivity range in relation to the required
reporting or alarm levels for the application, compatibility to the monitored .
environment, ability to be calibrated and tested at the required levels, and stability
considerations as regards temperature, vibration, orientation, physical shock,
electromagnetic radiation, and chemical compatibility. The instrument and test specifics
as supplied by the instrument vendor will be compared to applicable requirements in.
ANSI/IEEE 42.18 as stipulated in International Blectrotechnical Commission IEC
60761 "Equipment for Continuously Monitoring Radioactivity in Gaseous Effluents"
and applicable subparts. No on site testing of the instruments will be performed.

METHODS AND MATERIALS

CYCLONIC FLOW
The average flow angle at the sample extraction poipt in a stack shall not exceed 20'
relative to the longitudinal axis of the stack. The average flow angle will be determined
in accordance with 40 CFR 60, Appendix A, Method 1, Section 2.4 using the pitot tube
method.

VELOCITY PROFILE
The velocity profile will be determined using orthogonal pitot tube traverses at the
sample extraction point. The selection of measurement points will be in accordance
with 40 CFR 60, Appendix A, Method 1. The coefficient of variation (COV) of the
velocity profile shall not exceed 20% over the center region of the stack that
encompasses at least two-thirds of the stack area.

TRACER GAS PROFILE
A tracer gas will be used to ensure the uniformity of mixing of the exhaust at the point
of sample extraction. The selection of measurement points will be in accordance with
40 CFR 60, Appendix A, Method 1. The coefficient of variation (COV) of the gas
concentration profile shall not exceed 20% over the center region of the stack that
encompasses at least two-thirds of the stack area. The tracer gas will be either sulfur
hexafloride (SF) or carbon dioxide (CO2). The tracer gas concentration will be
measured by either gas chromatography mass spectroscopy, FTIR specrtroscopy or IR
Spectrometer. The gas concentration may be performed either real time using a portable
gas chromatograph or in the laboratory using samples collected in tedlar bags.

MAXIMUM TRACER GAS CONCENTRATION
The results of the tracer gas profile test and additional tests points as necessary will be
used to determine the maximum tracer gas concentration. The maximum value of tracer

6
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Quality Assurance Plan and Standard Operating Prociuresgas concentration shall not exceed the mean value by more than 30% of the mean valueat any point on tracer gas profile traverses.

AEROSOL PARTICLE PROFILE
Aerosols will be used to ensure the uniformity of mixing of the exhaust at the point ofsample extraction. The selection of measurement points will be in accordance with 40CFR 60, Appendix A, Method 1. The coefficient of variation (COV) of the aerosolparticle concentration profile shall not exceed 20% over the center region of the stackthat encompasses at least two-thirds of the stack area. The aerosols will be a low vaporpressure organic liquid. The aerosol concentration will be measured by collection onstages of a cascade impactor. The cascade impactor will allow profiling by particle sizeup to 10- m aerodynamic diameter. The aerosol concentration by particle size will be

determined by either weighing the amount deposited on each impactor stage or bydissolving the material off the impactor stage by a known volume of solvent, thendetermining the concentration in the solvent.

NOZZLE TRANMISSION RATIO
The nozzle transmission ratio will be tested with aerosols of a low vapor pressure Corganic liquid having a size range from 0 to 10- m aerodynamic diameter. The test willbe performed either in the actual exhaust stack location or on a test bed constructed tosimulate the stack conditions. The aerosol concentration in the aspirated sample will bemeasured using a cascade impactor and the same techniques described under the aerosolparticle profile measurements. The ratio of the concentration in the aspirated sample tothat in test stream will be used to determine the aerosol transmission ratio by particle
size. The aerosol transmission ratio shall not be lower than 0.8 or higher than 1.3.Documented testing by the manufacturer that conforms to ANSI N13.1 may besubstituted for the above test. Manufacturer testing will be fully documented in the finalreport.

DEPOSITION LOSSES IN THE TRANSPORT TUBE
Deposition losses of aerosol particles from the sample extraction point to the point ofcollection will be evaluated using the computer code DEPOSITION 2001a or the mostrecent version. The results of the calculation will be confirmed using a test aerosol ifmodifications to the can be made without altering the structural design, i.e., allmodifications will be restricted to substitution of couplings and no change of direction.The aerosol testing will be substantially the same as that of deposition losses in thetransport tube. Aerosol transmission will be evaluated for sizes 0 to 10- m aerodynamicdiameter and transmission for any size shall not be less than 50%.

QUALIFICATION OF EFFLUENT MONITORING INSTURMENTATION
Instrument vendor will be requested to supply relevant ANSI/IEE 42.18 test results.The test results will be evaluated against the expected operating environment at theHanford site and on the Premier Technology skid. Instrument response andcalibration/testing requirements will be compared to Hanford site specification for

7
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release limits for the Hanford Tank Farn Project W-314 Exhauster. The results of the
evaluation will be provided as discussion and in tabular format to support conclusions
that the instrument qualifies or fails the appropriate criteria.

PROJECT MANAGEMENT PLAN
Idaho State University (ISU) will conduct the compliance testing of the Hanford Tank
Farm Project W-314 Exhauster as built by Premier Technologies with part of the work
subcontracted to Auxier & Associates (A&A). The work will be performed through the
Premier Technologies Project Coordinator. The ISU Project Manager will perform the
management of measurement operations and data analysis.

PROJECT COORDINATOR
Jeff Schutte
Premier Technology, Inc.
170 East Siphon Road
Pocatello, ID 83202

PROJECT MANAGER
Richard R. Brey, PhD, CHP
Health Physics
Idaho State University
Campus Box 8106
Pocatello, ID 83209

SITE MANAGER and PROJECT QA OFFICER
Joseph L. Alvarez, PhD, CHP
Auxier & Associates, Inc.
9821 Cogdill Rd.
Knoxville, TN 37932

MEASUREMENT TEAM MEMBERS
Measurements will be performed by or under the direct supervision of the Site Manager
or Project manager by ISU students as a project applicable to a degree in a technical
field. Measurement team members will have completed course work necessary to
perform all data analysis and instrument operation.

RESPONSIBILTTIES
The Project Coordinator is the point of contact for Premier Technologies. The project
coordinator is responsible for ensuring access to the W-314 Exhauster and all necessary
technical data. The project-coordinator is responsible for the safety policy, safety
information, and safety requirements during testing and work completion on the
W-314 Exhauster skid.

8
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Premier Technologies Inc. W-314 Exhauster 9- ANSUHPS N13.1 -1999 Qualification ProjecQuality Assurance Plan and Standard Operating Proc~duresThe Project Manager is the primary point of contact for all compliance testing work.The project manager is responsible for ensuring that all deliverables specified in thecomnpliance-testing contract are completed and submitted to Premier Technologies perthe terms of the contract. The project manager is responsible for ensuring theimplementation of all procedures and that personnel are properly trained in theprocedures, the equipment used, and the necessary safety aspects of the testing. TheSite Manager and Project QA Officer are responsible for ensuring that all work isperformed in a manner that satisfies quality assurance (QA) and quality control (QC)requirements as specified in this Work plan. The site manager will discuss, prior toinitiating testing, the scope of work, contractual and regulatory requirements, andapplicable QA/QC procedures with the testing team. The Site Manager will make dailyassignments, conduct daily safety meetings, act as a collection point for testinformation, and deliver completed work to the project manager. The Project QAOfficer will ensure that data and data analysis is performed according to A&A QA/QCprocedures and that all data and documents produced will be placed in A&A projectfiles in Knoxville, TN.

COMPLIANCE TESTING SCHEDULE
Complete Work plan and all procedures March 1, 2003Conduct testing March 17-21, 2003Conduct follow-up testing (if necessary) April 7-11, 2003Draft final report April 25, 2003Final report May 16, 2003
HEALTH AND SAFETY PLAN
This Health and Safety Plan establishes requirements to ensure the safety of ISU andA&A personnel who will conduct a compliance test on the Hanford Tank Farm ProjectW-314 Exhauster as built by Premier Technologies at Premier Technologies' facilitiesin Pocatello, Idaho.

Qualify the sampling location and the sampling apparatus for the Hanford Tank FarmProject W-314 Exhauster. The acceptance criteria and the testing methods shall be asdefined in ANSI/HPS N13.1-1999, "Sampling and Monitoring Releases of AirborneRadioactive Substances from the Stacks and Ducts of Nuclear Facilities" andANSI/IEEE 42.18, "Specification and Performance of Onsite Instrumentation forContinuously Monitoring Radioactivity in Effluents."

This Health & Safety Plan is applicable to:

1) performing flow, mixing, and transport efficiency measurements on an
exhaust stack,

2) performing collection efficiency measurements on an exhaust stack
aerosol and gas sampling system,

3) injecting test substances for efficiency and collection efficiency
measurements

4) performing the above tests while located at the height, above ground

9
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level, of the sample extraction location of the exhaust stack.

POLICY STATEMENT
It is the policy of A&A and ISU to provide a safe and healthful work environment for
all its employees and to satisfy applicable environmental, safety, and health regulations.
A&A considers no phase of operations or administration to be of greater importance
than the prevention of injury or illness; safety takes precedence over expediency or
shortcuts. Every reasonable effort will be made during all A&A and ISU activities, to
reduce the possibility of injury, illness, or accident and to prevent environmental
degradation.

RESPONSIBILITIES
This Health and Safety (H&S) Plan prescribes the procedures that must be followed
during the activities of this project. Operational changes which could affect the health
or safety of personnel, the community, or the environment will not be made without the
prior approval of the Project Manager and Health and Safety Officer of ISU and A&A,
The provisions of this plan are mandatory for all ISU and A&A personnel assigned to
the project.

All Personnel
Each person is responsible for the health and safety of themselves and their coworkers,
for completing tasks in a safe manner, and for reporting any unsafe acts or conditions
to their supervisor. All personnel are responsible for continuous adherence to these
health and safety procedures during the performance of their work. No person may
work in a manner that conflicts with the letter or the intent of the safety and
environmental precautions expressed in these procedures.

Project Health and Safety Officer
The project Site Manager shall serve as the project H&S Officer and is responsible for
the preparation and modification of this H&S Plan. Any changes to the H&S Plan must
be approved by the project H&S Officer. The project H&S Officer will advise the
Project Manager on health and safety issues. The project H&S Officer is the designated
regulatory contact on matters related to occupational health and safety.

Project Manager
The Project Manager is ultimately responsible for ensuring that all project activities are
completed in accordance with requirements set forth in this plan. The Project Manager
is responsible for ensuring all accidents and incidents on the project are reported and
thoroughly investigated. The Project Manager in collaboration with ISU and A&A
Health & Safety Committee Chairpersons must approve any changes and modifications
to this Health and Safety Plan.

On-site Personnel
All ISU and A&A personnel are required to read and acknowledge their understanding

10
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of this H&S Plan. All site project personnel are expected to abide by the requirementsof the plan and cooperate with site supervision in ensuring a safe and healthful worksite. Site personnel are strongly encouraged to use the buddy system by working inpairs on testing assignments and are required to immediately report accidents andijuries, no matter how minor, to the Site Manager.

JOB HAZARD ANALYSIS
SCOPE OF WORK
Test team members will perform measurements as noted above.

Access to the Hanford Tank Farm Project W-314 Exhauster will not involve hazardouschemicals, explosives, or radiation; therefore special training under OSHA is notanticipated.

Physical Hazards Safety Hazards

Anticipated physical hazards of concern are:
* Vehicle accidents
* Slips, trips, or falls
# Temperature Extremes
* Biological hazards, none

Vehicle Accidents
The possibility of vehicle-related injury or accident is inherent to all aspects offieldwork. Accidents may occur during travel to or from a site as well as during on-siteactivities. Vehicle/equipment operators will adhere to federal, state, and local
regulations regarding the operation of their motor vehicle/equipment. The number ofpassengers in a vehicle will not exceed the number of functional seat belts available.Seat belts will be used at all times by the persons riding in vehicles. All drivers willadhere to the speed limits, signs, and road markings. Any employee who operates acompany-leased vehicle shall have a valid drivers-license and shall be covered under avalid personal automotive liability insurance policy. Employees convicted of movingviolations that occurred while the employee was on duty or driving a vehicle leased bythe company may be terminated from involvement on, the project.

Slips, Trips, and Falls
Testing measurements will be performed at elevated locations; therefore, the testingteam may encounter conditions which expose them to the hazards of slips, trips, andfalls. Premier Technologies will provide railings and/or other equipment in accordancewith OSHA regulations to prevent falls from elevated locations and will provide clean,uncluttered, and dry surfaces for working and accessing work locations.

The testing team will evaluate and document hazards in the work area and determineadequacy of safety measures. Hazards will be discussed in the daily safety meeting. Alltesting team members should exercise caution to protect themselves from these hazards.

11
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Temperature Extremes
The testing is expected to be during early spring, and the majority of test activities are
to be performed indoors. Nevertheless, if heat or cold stress becomes a possibility, this
Health & Safety Plan will be reassessed and amended accordingly.

Biological Hazards
The testing is expected to be during early spring, and the majority of test activities are
to be performed indoors, it is unlikely that there will be poisonous insect or animal
problems during the planned testing period. Likewise, there is little likelihood of
encountering poisonous plants. Nevertheless, if biological hazards become a possibility,
this Health & Safety Plan will be reassessed and amended accordingly.

Personal Protective Equipment
Based on the job hazard analysis, it is not expected that project personnel will need
extensive protective clothing. Safety goggles, hard hats, protective shoes, and heavy
gloves will be worn if equipment is used that require these protective measures or as
required by Premier Technologies safety policy.

Employee Training
There is no special OSHA training requirements anticipated for the testing. Premier
Technologies may require site-specific training for access. Plant specific orientation
will be completed before access is granted and included as necessary in daily safety
meetings. The level of training for the project personnel will be consistent with their
job function and responsibilities.

Emergency Response Plan

Employee Injury
All employee injuries must be promptly reported to the Site Manager who will:

" Ensure that the injured employee receives prompt first aid and medical
attention

" Ensure that the Project Manager and the H&S Officer are promptly
notified of the incident so that the Project Manager can promptly notify
ISU or A&A, as appropriate

" Initiate an investigation of the incident.

12
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The designated emergency agencies and personnel for this project are:

Hospital 
Emergency 911
(208) 234-0777

Portneuf Regional Medical Center
777 Hospital Way

(208) 239-1000
651 Memorial Drive

(1-15 to Clark Street - follow signs)

Local Police Emergency 911
(208) 234-6100

911 North 7th Street
Fire Departments Emergency 911

(208) 234-6201
ISU Site Manager / Health & Rich Brey
Safety Officer (208)-282-67

ISU 785 S. 8* Street, Pocatello, ID 83209
A&A Health & Safety (865) 675-3669
Committee Chairman 9821 Cogdill Rd., Suite I

Knoxville, TN 37932
A&A Site Manager / Health & Joseph L. Alvarez
Safety Officer Auxier & Associates, Inc.

9821 Cogdill Rd.
Knoxville, TN 37932

QUALITY ASSURANCE PROGRAM PLAN
The Quality Assurance Program Plan (QAPP) for the Compliance Testing of theHanford Tank Farm Project W-314 Exhauster governs the performance of all tasks ofthe Compliance Testing to ensure that the data collected are meaningful, valid,defensible, and can be used to achieve the project objectives. This plan includes all theessential elements of a QAPP as defined in Interim Guidelines and SpecificadonsforPreparing Quality Assurance Project Plans, QAMS-005/80.

PROJECT DESCRIPTION
Qualify the sampling location and the sampling apparatus for the Hanford Tank FarmProject W-314 Exhauster. The acceptance criteria and the testing methods shall be as-defined in American National Standards Institute/Health Physics Society ANSLHPSN13.1-1999, "Sampling and Monitoring Releases of Airborne Radioactive Substances
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from the Stacks and Ducts of Nuclear Facilities" and ANSI/IEEE 42.18, "Specification
and Performance of Onsite Instrumentation for Continuously Monitoring Radioactivity
in Effluents."

INTENDED USE OF THE AQUIRED DATA
The intended use of the acquired data is to determine if the Hanford Tank Farm Project
W-314 Exhauster meets the acceptance criteria of ANSI/HPS N13.1-1999.

Project Organization and Responsibilities
The Hanford Tank Farm Project W-314 Exhauster built by Premier Technologies of
Pocatello, ID has an exhaust stack that will be tested by Idaho State University and its
subcontractor Auxier & Associates. The organization and responsibilities for the project
are given in the section Project Management Plan.

The personnel listed by name in the Project Management plan may delegate tasks of the
assigned responsibilities to a designee; the task delegation shall be documented, dated,
and signed by the person delegating the responsibility. This documentation shall be
retained in the project files.

QUALITY ASSURANCE PROGRAM
The purpose of a Quality Assurance (QA) Program is to establish policies for
effectively implementing Work Plan and procedures, and to provide an internal means
for control and review so that the work performed is of the highest professional
standard.

The responsibility for the overall direction of the Project QA Program rests with the
Project Manager. The Project QA Officer is responsible for maintaining the QA
Program and verifying its implementation through audits and surveillance.

QUALITY ASSURANCE DOCUMENTS
The QA Program is documented in this Quality Assurance Program Plan (QAPP) and
supporting procedures which establish requirements for quality-related activities. The
policies and procedures specified define acceptable practices to be used by personnel.
The QAPP is project specific and serves as the governing QA document for this
project.

PROJECT QUALITY ASSURANCE OBJECTIVES
Project quality objectives are that:

- Scientific data will be of a quality to meet scientific and legal scrutiny
* Data will be gathered or developed in accordance with procedures

appropriate for the data's intended use
- Data will be of known or acceptable precision, accuracy, completeness,

representativeness, and comparability as required for this project.
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Fundamental mechanisms that will be employed to achieve these quality goals can be
categorized as prevention, assessment, and correction. These include:* Prevention of errors by planning, documented instructions and procedures,and careful selection and training of skilled, qualified personnel

" Quality assessment through a program of audits and surveillance tosupplement continual informal review
" Correction to prevent recurrence of conditions adverse to quality.

The QAPP has been prepared in direct response to these goals. This plan describes theQA Program to be implemented and the quality control (QC) procedures to be followedby ISU and A&A during the course of this project.

The QAPP describes the project organization structure and specifies the procedures,documentation requirements, sample custody requirements, acceptance criteria, auditand corrective action provisions, etc., to be applied to provide confidence that alloperations and activities meet the intent of U.S. Department of Energy requirements.
The QAPP is prepared in accordance with U.S. EPA guidance as presented in InterimGuidelines and Specyfcatons for Preparing Quality Assurance Project Plans, QAMS-005180. 

0

The procedures contained or referred to herein have been taken from:
* Quality Assurance Plan for Radiological Survey Activities, Auxier &

Associates, Inc., February, 1996
* RCRA Ground-Water Monitoring Technical Eqforcement Guidance

Document (TEGD), September, -1986
- Code of Federal Regulations (CFR), 40 CFR 261, Appendix I[, "Toxic

Characteristic Leaching Procedure"
* U.S. EPA Quality Assurance Handbook (U.S. EPA 600/9-76-005)
* Proposed Sampling and Analytical Methodologies for Addition to Test

Methods for Evaluating Solid Waste Physical/Chemical Methods, U.S.
EPA, (PB85-103026)

* American Society for Testing and Materials (ASTM) Standards; Section
H, Vols. 11.01 and 11.02, "Water," and Section 4, Vol. 04.08, "Soil andRock, Building Stones."

- American National Standards InstitutefHealth Physics Society
ANSLHPS N13.1-1999, "Sampling and Monitoring Releases of Airborne
Radioactive Substances from the Stacks and Ducts of Nuclear Facilities

* American National Standards Institute/lEEE ANSI/iEEE 42.18,
"Specification and Performance of Onsite Instrumentation for
Continuously Monitoring Radioactivity in Effluents."

QUALiTY ASSURANCE OBJECTIVES FOR DATA
QA objectives for data are discussed in the Data Quality Objectives section. Definitions
for precision, accuracy, completeness, representativeness, and comparability are asfollows:
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- Precision: A measure of mutual agreement among individual

measurements of the same property, usually under prescribed similar
conditions. Precision is best expressed in terms of the standard deviation.
Comparison of replicate values is best expressed as the relative percent
difference (RPD). Various measures of precision exist depending upon
the "prescribed similar conditions."

- Accuracy: The degree of agreement of a measurement (or an average of
replicate measurements), X, with an acceptable reference or true value, T,
usually expressed as the difference between the two values, X-T, or the
difference as a percentage of the reference or true value, 100 (X-T)/T, and
sometimes expressed as a ratio, X/T. Accuracy is a measure of the bias in
a system.

" Completeness: A measure of the amount of valid data obtained from a
measurement system compared to the amount that was expected to be
obtained under correct normal conditions.

* Representativeness: Expresses the degree to which data accurately and
precisely represent a characteristic of a population, parameter variations at
a sampling point, a process condition, or an environmental concern.

* Comparability: Expresses the confidence with which one data set can be
compared to another.

CHAIN-OF-CUSTODY PROCEDURES

SAMPLING - AIR FIL TERS AND CASCADE IMPACTOR

SUBSTRATES
The following will be used in the chain-of-custody process for sample tracking and field
activities:

* prelabeled sample storage containers or similar containers
* sample set forms to accompany each sample set

All sample storage containers will be labeled to indicate sample location and type. Each
location/type set will be numbered sequentially and the number will be assigned to
sample set in the data log.

CHAIN-OF-CUSTODY RECORD
Documentation of the air-filter and cascade impactor substrates chain-of-custody is
provided by the use of the sample record form. No procedures are required to
safeguard the samples from tampering or protect them from environmental hazards or
extremes. Nevertheless, samples shall be handled, stored, and transported in a manner
to ensure sample integrity and protection from damage. Therefore, chain-of-custody
procedures are necessary from collection of the sample until sample analysis. These
procedures require:
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- a sample collection location where air filter holders and cascade impactors

can be stored and protected from damage and the environment
- a location where air filters and cascade impactors can be unloaded and

samples placed in sample storage containers that is clean and
environmentally protected

" a storage location for the samples that is clean and environmentally
protected

The analysis forms will serve as the chain-of-custody records by accounting for sets ofsamples during analysis. These forms will be initiated in response to each sample
record form. No documentation is required for transfer of samples to shipper or to thelaboratory if the testing personnel perform all activities.

EQUIPMENT CALIBRATION AND MAINTENANCE
A formal calibration program will control measuring and test equipment used in thefield. The program will provide equipment of the proper type, range, accuracy, andprecision to provide data compatible with the specified requirements and desired
results. Calibration of measuring and test equipment will be performed according to themanufacturer's recommendations. Where applicable calibrations performed by amanufacturer will be considered appropriate.

RESPONSIBILITIES
The ultimate responsibility for the calibration of equipment rests with the ProjectManager and the QA Officer. The Site Manager is responsible for monitoring thecalibration of field equipment.

CALIBRATION PROCEDURES
The documented and approved procedures from equipment manufacturers will be used
for calibrating measuring and test equipment.

The manufacturer's serial number shall uniquely identify calibrated equipment. A
calibration sticker will be attached to the appropriate equipment so team members can
recognize the most recent date of calibration and when the next calibration is due. It is
the responsibility of all survey team members to check calibration status prior to using
the equipment.

Calibrations and performance checks shall be performed at prescribed intervals. Such
checks will frequency be based on the type of equipment, inherent stability and the
manufacturer's recommendations. Equipment will be calibrated, whenever possible,
using reference standards having known relationships to nationally recognized standards
(e.g., NIST) or accepted values of natural physical constants. If national standards do
not exist, the basis for calibration will be documented. Where applicable calibrations
performed by a manufacturer will be considered appropriate.

Equipment that becomes inoperable during use, or exceeds control limits for
performance checks will be removed from service, segregated to prevent inadvertent
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use, and tagged to indicate it is out of calibration. Such equipment will be repaired and
recalibrated to the satisfaction of the Site Manager and the QA Officer. Equipment that
cannot be repaired will be replaced.

Records will be prepared and maintained for each piece of calibrated measuring and test
equipment to indicate that established manufacturer calibration procedures have been
followed.

DATA REDUCTION, VALIDATION, AND REPORTING
Numerical analyses, including manual calculations, and computer modeling and data
plotting will be documented and subjected to quality control review and peer review.
Records of numerical analyses will be legible and complete enough to permit
reconstruction of the work by a qualified individual other than the originator.
Reduction, validation, and reporting of data collected will be performed in accordance
with Data Management Plan.

DATA VERIFICATION
" Calculate QC data before completing other calculations and before

reporting data
" Calculate analysis results and complete data sheets; sign and date each

page
" Request that another analyst or supervisor approve the notebook data

sheets by formal checking
" Record data on project data summary sheets as necessary; initial and date

forms
* File instrument charts in appropriate data files; enter required information

on form
" Enter QC data on appropriate forms and charts.

REPORT PREPARATION
" Review data on project data sheets and previous similar project data, if

available
" Review detection limits and report summarized data with appropriate

significant figures and units
" Submit data to project group for report preparation
" Verify typed data for formal checking
- Discuss results with Site Manager prior to submittal of report
* Report results externally
* Transmit appropriate records to project files.
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Field data generated in accordance with the prcject-specific Work Plan will prinarilycomprise airflow data. This data will be validated by review of the project
documentation to check that al forms specified in the Work Plan and QAPP have beencompletely and correctly filled out and that documentation 'exists for the requiredinstrument calibration. This documentation will be considered sufficient to provide thatproper procedures have been followed during the field investigation.

NUMERICAL ANALYSIS PROCEDURES
Analysis activities will be performed in a planned aid controlled manner. Performanceresponsibility ultimately rests with the Project Manager. Prior to initiating the activities,the Project Manager will discuss the scope of the work, contractual and regulatoryrequirements, and applicable QAIQC procedures with assigned personnel. Ile QAOfficer may perform these oversight duties at the request of the Project Manager.

To provide evidence of satisfactory work performance and the basis for informationtransmitted externally, analyses and their results will be completely documented andchecked. Documentation may include calculations, computer programs, logs, drawings,
and tables.
CALCULATIONS
Calculations should be legible and in a form suitable for reproduction, filing, andretrieval. Documentation should be sufficient to permit a technically qualifiedindividual to review and understand the calculations and verify the results.

Calculations should be Performed On stand ed Spreadsheets of Microsoft EXCEL orequivalent. The use of internet service calculators deemed to be reliable by the projectmanager is all acceptable. All calculation pages will be individually identified. The.spreadsheet should provide spaces for the originator's nam and date of work, the
checker s name and date, calculation subject, project name, and sheet number. All of
this information should be completed for each sheet.

Calculations should, as appropriate, include a statement of calculation intent,description of methodology used, assumptions and their justification, input data andequation references, numerical calculations including units, and results. Input data mayinclude:
* Results of field and laboratory testing or calculations
* Information obtained from external personnel or literature and site datatests.

At th6 end of the calculations, the results should be summarized if this will provideclarity. Calculations shall be verified as specified in CALCULATION CHECKING.

COMPUTER PROGRAMS
Computer spreadsheets used for analysis should be documented and verified inaccordance with applicable requirements as specified in COMPUTER INPUTCHECKING. Spreadsheets may be password controlled. Computer output will be datedand clearly identified as to contents. Sets of output should be labeled with project name,
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program used, analysis title, and the use-'s name.

LOGS, DRAWINGS, AND TABLES
The results of analysis activities may be presented in logs, drawings, and tables of
various forms. The format of logs and tables will be governed by the information to be
presented. Drawing or figure number and appropriate title will uniquely identify
drawings. References to other drawings and sources of information will be provided as
necessary.

ANALYSIS VERIFICATION
All calculations, computer program input, logs, drawings, and tables should be
formally checked using the standard process outlined in the following sections.

CALCULATION CHECKING
Assignments for checking calculations will be made or approved by the Project
Manager or QA Officer. An individual(s) other than the person(s) who performed the
original work or specified the method or input parameters to be used will perform
verification. The individual(s) selected will have technical expertise in the calculation
subject.

It is emphasized that a numerical check is not sufficient. The checker is responsible for
every item on every sheet, including the completion of the title block and page
numbers.

To properly check calculations the following guidelines are recommended but not
necessarily required:

* the originator supplies the designated checker with a machine copy of the
calculations. Originals should not leave the originator's possession until
they are ready for final checker signing

* the checker marks the calculation copy with a yellow marker for all items
approved

* if the checker disagrees, for any reason, the checker crosses through the
item with a red marker and writes the recommended correction or
comment above the item

- the checker initials and dates all pages of the checkprints
* the checker returns the checkprints to the originator who, in turn, reviews

all recommended changes. If a disagreement exists, the originator adds
comments to the check prints using a third color and then confers with the
checker until all differences are resolved
the originator corrects, or "scrubs," the calculation originals so they agree
with the checkprints. A one-to-one correspondence between the originals
and checkprints must exist

* the originator gives the originals and checkprints to the checker who
compares them to verify agreed-to corrections have been made

" when the checker is satisfied, he signs and dates the originals
" checkprints are maintained in the project files.
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COMPUTER PROGRAM INPUT CHECKING
Computer input should be formally checked using the standard process outlined in
CALCULATION CHECKING above. A single exception to this process is that the
checking may be performed on the input originals. The verification will include aconceptual review of the program itself based on the problem being solved, a review of
the computer model employed, a check that the program has been verified, and a
formal check of the input data.

DRAWINGS
Drawings should be checked like calculations using yellow and red markers.
Checkprints of the same drawing will be marked to show progression of the checking
process. If a drawing is revised, the entire checking process will be repeated for therevised areas only. A new check print will be prepared.

TABLES
All final tables presenting information, data, or the results of analyses should be
checked using the standard process for calculations. Checkprints of the same table will
be marked to show progression of the checking process.

INTERNAL QUALITY CONTROL CHECKS AND FREQUENCY
Internal QC checks are performed to verify the resulting quality of the measurement
tasks of the field investigation and associated tasks.

TRAINING
The ISU and A&A personnel working on this project will be properly trained and
qualified to perform the tasks to which they are assigned. Prior to commencement of
fieldwork, the site survey team will be given instructions specific to this project
covering the following areas:

" Organization and lines of communication and authority
" Description of the work areas
" Overview of the Work Plan and the QAPP
* Documentation requirements
- Documentation of recurring training
" Test Procedures

PROCUREMENT
Procurement of equipment, supplies, and services for project-related activities, which
may, by virtue of their nature and/or intended use, directly affect the quality of the
survey data, is managed to assure that appropriate specifications and requirements are
established and satisfied. The requesting part (usually the Project Manager, Site
Manager, or a member of a survey team) is responsible for assessment/inspection of
items or services and approving acceptance. Control of records related to this process is
the responsibility of the Business Manager.

QA REVIEW OF REPORTS, PLANS, AND SPECIFICATIONS
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Prior to issuance of a final report, it will be reviewed by knowledgeable members of
the project staff, the Site Manager, and the Project Manager, or designated
representative. This review will address whether:

* the report satisfies the scope of work, client requirements, and pertinent
regulatory requirements

" assumptions are clearly stated, justified, and documented
" a reference is cited for any information used during the report preparation

that was originated outside the project
- the report correctly and accurately presents the results obtained by the

project work
* the tables and figures presented in the report are prepared, checked, and

approved according to requirements

* the basis for the recommendations and conclusions presented in the report
are clearly documented

- the typed report has been proofread, and punctuation, grammar,
capitalization, and spelling are correct.

Specific reports may undergo a peer review process administered by the project
coordinators. Such a peer review process is intended to complement the verification of
numerical analyses and data processing. While verification provides review and
confirmation of largely definitive work, peer review provides evaluations and
assessment of interpretations, judgments, and decisions made.

The Project Manager will coordinate peer reviews. Reviews will address the following,
as appropriate:

" Were the work plans and procedures, as developed, sufficient to control
and permit duplication of the project activities?

" Have procedures been correctly used?
" Did the procedures used result in obtaining data quality objectives of the

project and have the objectives been properly translated from applicable
contractual requirements, industry standards, and federal/state/local
regulations?

* Have sufficient data of adequate quality been collected to reach
conclusions, which can be justified and verified?

" Are assumptions, interpretations, judgments, or decisions supported by the
data, and are they defendable?

* What is the effect of variations upon results?
* Is documentation sufficient to verify the validity and reproducibility of

report results?

Peer review will be documented. At a minimum, the review report should include the
following:

e

-0

0

Date(s) of review
Reviewer
Activities reviewed including interpretations, decisions, and judgments
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" Statement of agreement or disagreement with interpretations, decisions,
and judgments, including the means for resolving disagreement

- Recommendations for changes, the extension of existing activities, or the
establishment of additional studies

* If questions remain unresolved beyond the end of the review, the means
for closing the questions will be documented.

Review reports will be transmitted to project management and appropriate QA
personnel.

FIELD QUALITY CONTROL
Field activities are the responsibility of the Site Manager. Prior to initiating fieldwork,the Site Manager will discuss the scope of work, contractual and regulatory
requirements, and applicable QA/QC procedures with assigned personnel. This may bedone by the QA Officer or senior members of the project staff at the request of the Site
Manager. Once in the field, survey team members are responsible for all daily QC
activities.

PERFORMANCE DOCUMENTATION ,
To provide evidence of satisfactory work performance and the basis for subsequent
activities, the results of field investigations will be completely documented. Whenever
possible, information will be recorded on a standardized form. Documentation willinclude a standard laboratory notebook dedicated to project activities, test and survey
data forms, monitoring equipment installation records, photographs, and chain-of-
custody forms as applicable.

The Site Manager shall be the central collection point for field records. The Site
Manager or designated survey team member shall review all submitted forms for
completeness and accuracy. The initials and date of the Site Manager or designee
performing this QC check shall be included on the form.

The Site Manager shall keep copies of all records, periodically sending originals to
A&A-Knoxville project files.

Members of the survey team working in field operations will keep a standard laboratory
notebook dedicated to project activities, either by using the laboratory notebook or aField Activity Daily Log (Figure 1). Items to be included in the records, as appropriate,
are:

* Project identification
* Field activity subject
* Field data and field calculations
- Ancillary information pertinent to the project
" Description of daily activities and events- General work activity, unusual

events, and progress or problems
* Changes to plans and specifications
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" Action Items
" Communication with the client or others
- Safety Topics Discussed
" records of ISU and A&A personnel on site.

The Site Manager will review laboratory notebooks dedicated to project activities and
copies may be routed to other members of the project staff as needed. If laboratory
notebooks are not submitted as required, it is the responsibility of the Site Manager, or
designee, to contact the survey team members.

As part of field activities, a photographic record or alternately a digital image record
(referred to inclusively as photographs below) should be prepared of standard field
activities. Photographs are not required otherwise, except to document unusual
activities, setups, or events. Photographs should be in color. As examples,
photographs should be taken of general site layouts, placement of equipment, and
installations, sampling sites, and field testing.

Photographs are to be identified by the project name, date taken, and a brief
description. This may be done individually on the back of each photograph or in an
album in which the photographs are mounted. Albu'm photographs must be labeled with
individual descriptions and dates taken. The client will be notified prior to photographs
being taken. Where activities are under way on private or public property, permission
should be obtained before pictures are taken.

VERIFICATION OF DATA REDUCTION
The numerical reduction of field data will be formally checked prior to the presentation
of results. If it becomes necessary to present or use unchecked results, transmittals or
subsequent calculations will be marked "preliminary" until such time that the results are
checked and determined to be correct.

All data reduction and resulting tables and graphs should be checked. This includes
computer input, if computer performed. Data sheets will be complete, with all
requested information addressed.

The verification of field data reduction is the responsibility of project personnel. The
assignment of a checker may be made or approved by the Project Manager.
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A
FIELD ACTIVITY DAILY LOG.

- DATE:
SHEET: of

PROJECT NAME:

FIELD ACTIVITY SUBJECT:

DESCRIPTION OF DAILY ACTIVITIES AND EVENTS:

ACTION ITEMS: CHANGES FROM PLANS AND
SPECIFICATIONS, AND OTHER
SPECIAL ORDERS AND IMPORTANT
DECISIONS:

SAFETY TOPICS DISCUSSED: IMPORTANT TELEPHONE CALLS:

AUXIER & ASSOCIATES, INC. PERSONNEL ON SITE:

SIGNATURE: DATE: -

Figure 1. Field activity daily log form. Note, a standard laboratory notebook
dedicated to project activities may be substituted for this particular form.
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QUALITY ASSURANCE
To verify compliance with QAPP requirements, the QA Officer and other technically
qualified personnel (if required) may perform planned and documented audits of project
activities. These audits will comprise, as appropriate, an evaluation of QA procedures
and the effectiveness of their implementation, an evaluation of work areas and
activities, and a review of project documentation. Audits will be performed in
accordance with written checklists and, as appropriate, technical specialists. Audit
results will be formally documented and sent to the Project Manager.

Audits may include, but not be limited to, the following areas:
" Field operation work procedures and records
" Laboratory testing and records
" Equipment calibration and records
" Numerical analyses
" Computer program documentation and verification
" Transmittal of information
" Record control and retention
" Final Reports

A report audit may examine, as appropriate, the documentation and verification of field
and laboratory data and results; performance, documentation, and verification of
analyses; documentation and verification of computer programs; preparation and
verification of drawings, logs, and tables; content, consistency, and conclusions of the
report; compliance with regulatory and project requirements; and maintenance and
filing of project records.

The records of field operations will be reviewed to verify that field-related activities
were performed in accordance with appropriate project procedures. Items reviewed will
include, but not be limited to, the calibration records of field equipment; laboratory
notebook dedicated to project activities; daily field activity logs; photographs; and data,
logs, and checkprints resulting from the field operations.

Auditing of analyses may include a complete review of calculations, computer input,
sketches, charts, tables, and their associated checkprints that were prepared by the
project group.

The report preparation process may be reviewed to verify that:
- The report correctly and accurately presents the results obtained by the

project work
- All information presented in the report is substantiated by project work
- The logs, tables, and figures presented in the report are prepared and

checked according to applicable requirements
* The report satisfies the scope of work, applicable requirements, and any

pertinent regulatory requirements.
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A report audit may also, as appropriate, review the maintenance of project documentsto verify that applicable procedures have been implemented.

Checklists should be prepared by the auditors and used to conduct all audits. They willbe developed to accomplish the review of necessary items and to document the results
of the audit.

Specific Routine Procedures Used to Assess Data Precision, Accuracy, andCompleteness
The procedures that should be used to assess data precision, accuracy, and
completeness are included in the sections Management of Technical Data, andMeasurement Devices and Techniques. These QC program elements include:* The proposed requirements of the Compliance Testing are to perform

individual measurements at a maximum error of 20 percent at 90 percent
confidence

- All documentation associated with measurement data collected during field
activities will be reviewed to ensure completeness

- The transfer of data from field documentation to the electronic data base
spreadsheets will be given a 100 percept QC check by the QA Officer or
designee to ensure that transcriptional errors are eliminated

- Only data from the master data base will be used for dose assessments,
technical investigations, or decision maling.

Document Control
Project specific documents and drawings should be reviewed, approved, distributed,
and revised as necessary.

REVIEW AND APPROVAL OF DOCUMENTS AND DRAWINGS
Prior to use, the following documents and drawings should be reviewed and approved
by the personnel identified:

* Other Project Specific Documents (such as the Work Plan, etc.):
- Project QA Officer
- Project Manager
- Premier Technologies Project Coordinators

" Drawings, including computer graphics and maps:
- Draftsperson/Preparer
- Checker
- Project Manager.

Approval of these documents and drawings will be denoted by a signature and date. All
documents and drawings will be reviewed and approved by the designated Premier
Technologies, ISU, and A&A personnel. Copies of a document or a design drawing
provided before it has gone through the complete review and approval process will
merit the document or drawing to be marked "Preliminary."
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DISTRIBUTION
Documents and drawings will be distributed as requested to Premier Technologies,ISU, and A&A personnel. The QA Officer should maintain the distribution list of allquality-related documents, including the QAPP, Work Plan, and Health and SafetyPlan. The Project Manager should maintain the distribution of all other documents anddrawings. When a document or drawing is no longer needed, all non-record copies willbe destroyed or returned to the issuing group.

REVISION OF DOCUMENTS AND DRAWINGS
Whenever a document or drawing is revised, a new review and approval of the revisionshould be required in accordance of the original document or drawing.

Revisions should be issued to all holders of the original document or drawing. For theQAPP, Work Plan, and Health and Safety Plan, each copyholder should sign a revisionreceipt verifying that the revision has been received and properly placed in thedocument. The receipt should be returned to the project QA Officer. The Project
Manager should maintain revisions of all other documents or drawings. Revision
receipts should be returned to the Project Manager.

Revisions to documents should include the revision date on the document title page (ifreissued), revised signature page (if reissued), and each page that has been revised.Revisions to design drawings should be denoted by including the consecutive numberand revision date in the appropriate block on the drawing and revised signature block.

Revisions to QAPP, Work Plan, and Health and Safety Plan should be accomplished byeither a general revision in which all pages are replaced, or a limited revision in whichonly certain pages are replaced. For a general revision, all pages will be identified withthe revision date. For a limited revision, each revised page will be identified with therevision date. A revision log sheet that lists all revised pages for that revision will
transmit each limited revision. The log sheet is to be filed in front of the revised
document. Document title pages and signature pages are not required for limited
revisions.

INITIATING CHANGES TO DOCUMENTS
Changes to approved plans and procedures are likely to be necessary during the courseof the project performance as a result of new information or events that occur during
performance. Changes to previously approved plans and the Project QA Officer mustapprove procedure changes before the change is implemented.

VARIANCES
A variance is an approved variation from a previously approved project specific
procedure, such as the QAPP, Work Plan, Sampling Plan, etc. and does not impact thequality of the work. Variances do not normally result in revisions to project-specific
documents. They are a means of accomplishing on-the-spot changes to project specific
procedures when the change is necessary for work to proceed. The change is a one-time
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change that is valid only for the specific activity described in the Record of Technical
Change.

Variances from standard approved field operational procedures and plans will be
documented on a Record of Technical Change (Figure 2) or equivalent form. It is
recognized that procedures such as Work Plans cannot be prepared which properly
foresee all conditions encountered during a field program. Any personnel may initiate a
technical change. The Project Manager will maintain a Record of Technical Change to
track project variances. Technical changes require the approval of the Project Manager
and the QA Officer. Approval by the Project Manager or QA Officer can be initiated
on a verbal basis via telephone. The Record of Technical Change should contain: date
and nature of the variance, applicable document, personnel initiating the variance,
changes to project schedules, and justification of changes. If a variance is proposed by
the client, it will be so recorded.

The Project Manager should review the technical changes and, when in agreement,
indicate approval by signing and dating each Record of Technical Change. The copy
will be forwarded to the QA Officer for review, signing, and dating, then returned to
the Project Manager for inclusion in the project files.
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30

RECORD OF TECHNICAL CHANGE

Technical Change No. Page of

Project Name: Date

The following technical changes (including justification) are requested by:

(Name)

The project time will be (Increased)(Decreased)(Unchanged) by approximately
days.
Applicable Project-Specific Document(s):

cc:

Approved By: Date:
(Project Manager)

Date:
(Quality Assurance Officer)

Figure 2. Record of technical change form
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DOCUMENT CHANGE REQUESTS .
A Document Change Request (DCR) is a means of initiating a revision to a previously
approved project-specific procedure, such as QAPP, Work Plan, etc. DCRs are
recorded on the DCR form shown in Figure 3. Review and approval of the DCRs will
be in accordance with the requirements of the original document before they are
implemented. For DCRs that involve changes to analytical laboratory activities, review
by the responsible laboratory director is appropriate. The Project Manager or the
project QA Officer may request oral approval from the other signatories when
necessitated by circumstances. If the other signatories orally approve and consent for
the DCR to be signed for them, the Project Manager or project QA Officer may sign
their own name in the other person's signature space and write "for" before the
person's title below the signature space. a

DCRs always result in revisions to project-specific documents, as opposed to Records
of Technical Change, which normally do not result in revisions.

DCRs are typically initiated as follows:
- The requestor (normally the person who identifies the need for the change)

completes the DCR form up to the EFFECTIVE DATE OF CHANGE.
* The requestor forwards the DCR to the project QA Officer for evaluation." If he/she concurs with the DCR, the project QA Officer enters a number

in the REQUEST NO. space and also signs and dates the DCR in the
appropriate space. If he/she does not concur, he resolves the
disagreement with the requestor.

" The project QA Officer enters the pertinent information in a DCR status
and tracking log that shows the DCR number, requestor, request date,
subject matter, affected document and section number(s), transmittal and
return date from each signatory, distribution date to each document
holder, and issue date of revised pages to the document.

" The project QA Officer makes a copy of the DCR and forwards the
original to the Project Manager and project coordinators with a request to
review, approve, and return to the project QA Officer. The date is
recorded in the DCR status and tracking log.

- When the signed DCR is returned from the Project Manager, the project
QA Officer makes the appropriate entry in the DCR status and tracking
log, and repeats the forwarding process until all required signatures have
been obtained. If any signatory refuses to sign the DCR, that signatory is
responsible for communicating to the project QA Officer the reasons for
not signing. The project QA Officer coordinates the resolution of the
disagreement of the DCR, consulting with the Project Manager and
project coordinators as necessary. In the event that a decision is made
not to proceed with the issue of the DCR, the project QA Officer notifies
the requestor and all signatories who have previously signed the DCR of
this decision. An appropriate entry to this effect is made in the DCR
status and tracking file.
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- When required signatures have been obtained, the project QA Officer

issues the DCR to everyone listed on the original distribution list. The
change described by the DCR is to be implemented on the date specified
in the EFFECTIVE DATE OF CHANGE space on the DCR.

" The effective date of change and issuance of the DCR is dependent on
project coordinators addressing the section at the bottom of the DCR for
EPA notification, EPA approval, or immediate implementation.

Everyone on the distribution list accompanying this document receives the Work Plan
and therefore any document changes and a DCR. They are responsible for inserting a
copy of the DCR in front (or other appropriate location) of the affected document(s).
Until revised document pages are issued, the DCR serves as the official notification that
the document has been changed as described in the DCR and is to be maintained in the
project files.

Subsequent to issuing a DCR, the project QA Officer should, as soon as feasible, issue
revised document pages incorporating the change described in the DCR. A notation
will be made on the DCR that the change has been incorporated in the revision.
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DOCUMENT CHANGE REQUEST

Request No:
Safety Involved: yes 'N Completed By:

Requestor Phone No.

Document Title

Date

Document No.

Section / Paragraph / Page No.

Issue Date Last Revision Date

Justification:

Comment of Change:

Cancellation Instructions:
Cancel Document No.
Reason for Cancellation:

Required Approvals:

Idaho State University. Project Manager/Date Premier Technologies Project Coordinator/Date

QA Officer/Date

Figure 3. Document change request form
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COMPUTER GRAPHICS DEVELOPMENT
The following apply to all computer-generated graphics produced for this project. This
specifically includes visual displays generated using statistical, computer aided design,
charting, or EXCEL software.

LABELING
Graphics will be titled so as to clearly identify the parameter or parameters displayed.
Reporting units must be included on each. Standard two-dimensional (X-Y) or three-
dimensional plots must have a scale showing the range of values being displayed.

All graphics that contain data that has not been completely verified should include the
label:

"Preliminary Data: Not for Distribution or Publication"

Also labels for:

"Validation Level I" and "Validation Level II"

Validation Level I. All data transferred electronically will be manually verified against
.signed, hard copy reports.

Validation Level I. Result of technical analysis of all data to date.

Graphics produced during the development of software programs to be used for
demonstration purposes should be labeled according as above and should also include
the label "Developmental."

NONCONFORMANCE/CORRBCTIVE ACTION AND VARIANCES
NONCONFORMANCEICORRECTIVE ACTION
Nonconforming items and activities are those, which do not meet the project
requirements, procurement document criteria, or approved work procedures.
Nonconformances may be detected and identified by:

- Project Staff: During the performance of field investigation and testing,
performance of field inspections, and preparation and verification of
numerical analyses

- Laboratory Staffs: During the preparations for and performance of
laboratory testing, calibration of equipment, and QC activities

- OA Officer: During the performance of audits and other quality assurance
activities.

The personnel identifying or originating will document each nonconformance affecting
quality. For this purpose, a Nonconformance Report form (Figure 4), testing procedure

34

A-87



RPP-46436, Rev. 1

Premier Technologies Inc. W-314 Exhauster 35ANSI/HPS N13.1 -1999 Qualification Project
Quality Asurance Plan and Standard Operatig Proedures

record, results of laboratory analysis QC tests,.audit report, inspection report, internal
memorandum, or letter will be used as appropriate. Documentation should include:

- Identification of the individual(s) identifying or originating the
nonconformance

" Description of the nonconformance
* Required approval signatures
* Method(s) for correcting the nonconformance (corrective action) or

description of the variance granted
- Schedule for completing corrective action.

Documentation in the form of the Nonconformance Report should be made available toproject management and the QA Officer. It is the responsibility of the Project Manager,Site Manager, and/or QA Officer to then notify appropriate personnel of the
nonconformance. In addition, the Project Manager should notify Premier Technologyof reoccurring nonconformances that could impact the results of the work and indicatethe corrective action taken or planned. Completion of corrective actions for significantnonconformances should be verified by the QA Officer as part of future auditing
activities.

Any recurring nonconformances will be evaluated by the Project Manager, laboratory
management, and/or the QA Officer to determine its cause and appropriate changesinstituted in project requirements and procedures to prevent future recurrence. Whensuch an evaluation is performed, the results will be documented.
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NONCONFORMANCE REPORT

Project Name Page of

Phase/Task Date

Nonconformance:

Identified By: Date:
Corrective Action Required:

To Be Performed By: Date:
To Be Verified By:
Prepared By: Date:
Corrective Action Taken:

Performed By: Date:
Verified By: - Date:

Approved By:

Title

Figure 4. Nonconformance report fo

Date:
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VARIANCES
Variances from standard, approved field operational procedures and plans should be
documented on a Record of Technical Change Form (Figure 2) or in an activity specific
laboratory note book. It is recognized that procedures such as work plans cannot be
prepared which properly address all conditions encountered during a field program. A
variance is a difference or a partial change in a procedure or plan.

Any project personnel may initiate a Record of Technical Change. Technical changes
require the approval of the Project Manager, or his designee, and the QA Officer.
Approval by the Project Manager and QA Officer can be initiated on a verbal basis via
telephone. The Record of Technical Change should contain: date and nature of the
variance, applicable document, and the person (e.g., project staff, QA Officer)
initiating the variance. If the client proposes a variance, it will be so recorded.

Formal approval of the change documentation should be in writing. The Project
Manager will be provided with a copy of all technical changes. Upon receipt, the
Project Manager will review a copy of the technical change and, when in agreement,
indicate approval by signing and dating the log or applicable activity specific laboratory
note book. This will be followed by appropriately revising all associated documents to
reflect the changes. A notification of such changes 'should be forwarded to the QA
Officer for review, signing, and dating and then returned to the Project Manager for
inclusion in the project files. Originals of the Record of Technical Change should also
be kept in the project files.

QUALITY ASSURANCE REPORTS TO MANAGEMENT
There are many forms of quality reporting to various levels of management. Adequate
provisions have been made within the QAPP for reporting of quality-related
considerations. Quality-related reports submitted to management include:

" The reporting by project personnel of nonconformances to project
management

" Reporting of the QC coordinator to the laboratory management concerning .
data accuracy and precision achieved through QC sample analyses and
analyses of performance evaluation samples

" Reporting of the QC coordinator to laboratory management of
nonconformances observed during internal laboratory system audits

* Audits.conducted by the QA Officer.

Following completion of an audit, the auditors will prepare and submit an audit report
to the Project Manager. This report will serve to notify management of audit results.
The report may also be sent to individuals contacted during the audit.
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The report will be prepared as soon as possible (within 30 days) after the audit and
contain, as appropriate:

" Date(s) of the audit
" Identification of audit participants
* Identification of activities audited
- Audit results
" Description of items requiring corrective action
- Due dates for completion of corrective actions and/or audit response
* Means for audit response (in writing).

If corrective action is required in the audit report, the corrective action will be
undertaken and completed on schedule. If required, the QA Officer is empowered to
stop work on the project pending resolution.

The individuals audited should respond in writing to the audit report. If a response is
appropriate it shall clearly state the corrective action taken or planned. If all corrective
actions have not been completed prior to issuance of the audit response, a scheduled
date for completion shall be provided. It is noted that all requests for corrective action
must be addressed to the satisfaction of the QA Officei.

Completion of corrective action will be verified by the auditors through written
communication, re-audit, or other appropriate means. After acceptance and verification
of corrective actions, an audit closure report will be issued to the same individuals who
received the audit report.

RECORDS ADMINISTRATION
This project will require the administration of A&A-Knoxville, TN.office project
record files. Final depository will be the A&A-Knoxville project files. The records
systems will provide adequate control and retention for project-related information.
Record control will include receipt from external sources, transmittal and transfer to
storage, and indication of record status. Retention will include receipt at storage areas,
indexing and filing, storage and maintenance, and retrieval.

AUXIER & ASSOCIATES, INC.-KNOXVILLE OFFICE PROJECT FILES

RECORD CONTROL
The control of records provides for the flow of information both internally and
externally. Following receipt of information from external sources, completion of the
field phases of the project, completion of analyses, and issuance of reports or other
transmittals; associated records will be submitted to the project files at the A&A-
Knoxville office. Records will be legible and easily identifiable. In addition, field
records and records transmitted between A&A and A&A field personnel should be
adequately protected from damage and loss during transfer (e.g., hand carrying,
making copies prior to shipment).
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Field records and checkprints; documentation and verification of computer programs;numerical calculations and checkprints; reports and other data transmittals; copies ofproposals, purchase orders for project services and contracts; correspondence includingincoming and outgoing letters, memorandums, and telephone records; photographs;reference material; and drawing checkprints as deemed necessary by the projectmanager should be transferred to the A&A-Knoxville office file.

Records submitted to the A&A-Knoxville file, with exception of correspondence,
should be bound, placed in folders or binders, or otherwise secured for filing.

RECORD STATUS
All individuals on the project staff are responsible for reporting obsolete or supersededproject-related information to the Project Manager. In turn, the Project Manager willnotify the project staff and the QA Officer.of the resulting status change in projectdocuments, such as drawings and project procedures. Notification of personnel of statuschanges in QA procedures will be the responsibility of the QA Officer.

* In general, outdated drawings and other documents will be marked "void." However,the Project Manager may request that the copies be 'destroyed. It is recommended thatone copy of void documents be maintained for the project files with the reasons for anddate of voiding clearly indicated.

To denote calculations, drawings, and other material which have not been formallychecked, or are based on information which has not been checked, or do not contributeto the final project information; these documents will be marked "preliminary."

RECORDS RETENTION
Information associated with the project should be retained in the project control files.

These files should include the following:
" Project file (project material except drawing originals, records related to

laboratory analysis)
- Original drawing file
* Quality assurance file.

Project records will be received at the various storage areas by designated personnel.
Designated personnel will check that incoming records have proper identification forfiling, are legible, and are in suitable condition for storage. Only the designated
personnel will perform indexing and filing of records.
For the project file, the individual file folders will be divided into appropriate
categories based on content, and numbered and filed sequentially within each category.
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A numbered index for the project files will be prepared and maintained. The index will
list the individual file folders and identify the records therein to facilitate locating the
records. The index will be kept in a separate folder at the front of the file. If
appropriate, information on project material not stored in the project files should be
included with the index.

Record storage in the project files will utilize facilities that provide a suitable
environment to minimize deterioration or damage and that prevent loss. The facilities
will, when possible, have controlled access and will provide protection from excess
moisture and temperature extremes. Records will be secured in binders, placed in
folders or envelopes, or otherwise secured for storage in containers (e.g., steel file
cabinets).

Storage systems will provide for the prompt retrieval of information for reference or
use outside the storage areas. Sign-out sheets will be maintained so that a record of files
removed is available.
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DATA QUALITY OBJECTIVES

Data quality objectives require that the factors of precision, accuracy, completeness,
representaiveness, and comparability be addressed in defining the quality of the data.Data quality also includes consideration of the statistical power of the data and ensuringthat the relative uncertainty of the data is as low as possible. Compliance testing underANSI N13.1 specifies accuracy requirements for the various tests. Many of the testsrequire specific methods for measurement and require calibration or standardization
based on manufacturers' specifications. Procedures derived from the specific methods
will be used in those cases. The data quality objectives for those cases are measurement
accuracy that meets or exceeds method requirements. Compliance testing that does notrequire specific methods will be conducted using procedures developed to meet orexceed ANSI N13.1 suggested performance limits. All accuracy requirements will belisted as part of the appropriate procedure for each compliance test.

CONSIDERATIONS OF PRECISION
Precision concerns the repeatability of a measurement or estimation. It is the ability ofan instrument or technique to return the same result for the same conditions.
Instruments and equipment for compliance testing will be selected based on vendor
documentation for precision that will allow verifying compliance to the requiredaccuracy. The selection will generally be made such that the precision errors are lessthan 5% of the propagated measurement errors.

CONSIDERATIONS OF ACCURACY
Accuracy concerns the correctness of the result of a measurement or technique.
Uncertainties of precision are random uncertainties, but accuracy uncertainties are
systematic. Accuracy uncertainties are always in the same direction and nearly the same
magnitude for a single device or a single set of devices. Accuracy uncertainties areoften limited to error of calibration. For some of the compliance cases considered,additional uncertainty is introduced by measurements of temperature, pressure, and gas
content. Further error may be introduced by the values of constants used in the
calculations. All constants will be taken from the most recent NIST publications and
measurements of temperature, pressure, and other primary measures and shall be
performed with an accuracy to contribute less than 5% of the total propagated
uncertainty of the compliance measurement.

CONSIDERATIONS OF COMPLETENESS
Completeness refers to the percent of collected data that is validated. A data plan is
intended to meet a minimum statistical requirement for the entire or part of a sampling
plan. Failure to meet the minimum number of data points will introduce uncertainty.
The amount of additional uncertainty will be contingent upon the percent of the data set
lost. A small data set is more vulnerable than a large data set since the loss of a single
datum may be a significant percentage. If the size of the data set as validated cannot
meet the compliance accuracy requirements, measurements will be repeated until a
sufficient data set is acquired.
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CONSIDERATIONS OF REPRESENTATIVENESS
Representative means a faithful replication of the full and general conditions by a
sample. The compliance testing requires multiple samples at multiple locations to
demonstrate the conditions of the stack at the sampling point that may affect the
representative quality of the sample. The multiple samples obviate the need for
representative sampling if the sampling system is shown to be non-biasing for the
measure of interest. All sampling will be performed on and within the air stream in a
manner to minimize bias.

CONSIDERATIONS OF COMPARABIUTY
Comparability refers to the likeness, correlation between, or interchangeability of data
sets. Single measurement methods shall be used for each type of test. There will be no
need to establish comparability between data sets.
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DATA MANAGEMENT PLAN

The Data Management Plan specifies the means by which scientific sample analyticaldata are collected, reviewed, validated, stmctured, stored, retrieved, and analyzed forthe purpose of satisfying data quality objectives for the compliance testing. The DataManagement Plan documents the procedures and requirements needed to ensure a highlevel of data quality. The objective of the data management plan is to characterize the
specific elements of the data management system and present the specific methodologyfor data management.

The compliance testing will qualify the sampling location and the sampling apparatusfor the Hanford Tank Farm Project W-314 Exhauster. The acceptance criteria and thetesting methods shall be as defined in American National Standards Institute/HealthPhysics Society ANSI/HPS N13.1-1999, "Sampling and Monitoring Releases ofAirborne Radioactive Substances from the Stacks and Ducts of Nuclear Facilities" andANSI/IEEE 42.18, "Specification and Performance of Onsite Instrumentation forContinuously Monitoring Radioactivity in Effluents.

MANAGEMENT OF TECHNICAL DATA
GENERAL ATTRIBUTES OF DATA MANAGEMENT
The management of data for the W-314 Exhauster evaluation requires a system ofhandling the data that ideally is capable of:

* Incorporating a variety of data types
- Storing data in a manner that provides ease of retrieval and flexibility in

the format in which data can be retrieved
- Documenting data review and validation procedures that ensure data

quality objectives are met
- Supporting testing activities, technical investigations, and decision makingby providing statistical analyses of data and documentation that presents

those analyses.

The functional elements of data management for the Compliance Testing include:
" Collection and documentation of testing data for Compliance Testing

activities
- Structuring a computer database, entering data into it, maintaining and

controlling revisions to it, and producing statistical and calculational
analyses of data contained in it

- Resources necessary to implement the elements listed above, including:
(1) the personnel needed to collect data in the field and create, quality
control, validate, maintain, and use the computer database; (2) the
computer hardware and software within which the database functions; (3)
documentation of the implementation of the elements listed above.
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DESCRIPTIONS OF THE FUNCTIONAL ELEMENTS OF DATA MANAGEMENT
FOR COMPLIANCE TESTING
Field activities performed for the Compliance Testing may include collection of the
following measurements or tasks:

* Air flow speed
" Air flow direction
- Gas release at known rates
" Gas collection
* Particle generation at known rates
* Particle collection

Detailed descriptions of measurement devices and techniques to be employed during
field data collection activities are presented in Equipment Section.

DATA COLLECTION PROCEDURES
The Compliance Testing involves characterization of airflow rates and particle and gas
concentrations at specific locations. This includes the use of measurement data collected
as part of the activities of this study. The methods for performing data acquisition tasks
are proceduralized to ensure that:

- Definition of work performed is clear
- Data collected can be validated
* Data are comparable and consistent
- Representativeness of data can be assessed
e Documentation can be provided that supports defense of the

measurements.

Detailed measurement protocols are presented in Procedure Section.

DATA REVIEW AND VALIDATION
Documentation associated with measurement data collected during field activities should
be reviewed to ensure completeness. This documentation should include:

* Instrument calibration certificates
* Equipment testing logs and daily logs of instrumentation prior to and

following use in the field each day
* Notes recorded in the activity specific laboratory notebook
e Documentation of the date, time, and location of use of equipment
- Completion of Field Activity Daily Logs or activity specific laboratory

notebooks.

Data that are not accompanied by the appropriate documentation will be qualified as to
the type of documentation that is lacking and may not be considered completely valid.
Data that are not completely valid should be used qualitatively if needed.
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COMPUTER DATABASE

COMPUTER DATA FILE STRUCTURE
Much of the data collected as part of the Compliance Testing are entered into Excel
spreadsheets (or equivalent). Separate spreadsheets will be used for each test group and
test series.

In addition to the computer spreadsheets, Compliance Testing data will be maintained
in project files. Each file will refer, as appropriate, to test and test series. All
measurements and estimates pertaining to that file should be maintained in that file.
Files should be searchable for specific types of data and cross-referenceable when
specific linkages are noted.

All raw data should be maintained in secured files until quality control is completed on
the workbooks. Raw data should then be sealed for archiving or destruction at the end
of the study.

DATA ENTRY PROCEDURES
. The transfer of data from field documentation to the electronic database spreadsheets
should be given a 100-percent quality control check by the quality assurance officer or
designee to ensure that transcriptional errors are eliminated. The 100-percent check
should be accomplished and documented by data entry by two separate individuals in
identical areas on the same spreadsheet. The two sets of data, if generated, should be
compared by the auditing functions available on the spreadsheet. The two individuals
entering the data in such situations will resolve any differences.

DATA REPORTING
The database spreadsheets will be used to report raw data, perform and report statistical
analyses of the raw data, calculate and plot concentration or velocity profiles, and
perform and report statistical analyses of calculations.

COMPUTER DATABASE SECURITY
A master copy of each database spreadsheet will be maintained. Data should not be U
used for technical analysis, or decision making unless retrieved from the master
database. All spreadsheets should be password protected.

A backup copy of the computer database should be maintained by backing up the data
daily. The backup copy is to be used only in the event that the master copy is destroyed
or if there is reason to conclude or suspect that the master copy has been altered or
compromised in a manner that jeopardizes the validity of the data and work based on
the data.
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OPERATION AND SUPPORT
The QA Officer is responsible for ensuring that all data entered into the computer
database are reviewed, validated, and checked according to the data management
procedure. The QA Officer is also responsible for maintaining the master and backup
copies of the computer database and for ensuring that data are reported from the master
copy as needed. All data and statistical analyses reported from the computer database
will be QC checked and reviewed for completeness by or under the supervision of the
QA Officer prior to distribution.

COMPLIANCE TESTING PROCEDURES
Protocols to be used in the compliance testing follow in A&A procedure format. A list
of all of the procedures that may be used during this study is followed by each
individual procedure.

STANDARD OPERATING PROCEDURE PTE-O1; DETERMINATION OF THE
AVERAGE CYCLONIC FLOW ANGLE IN THE PROJECT W-314
EXIIAUSTER

STANDARD OPERATING PROCEDURE PTE-062; DETERMINATION OF THE
STACK GAS VELOCITY AND FLOW RATE IN THE PROJECT W-314
EXHAUSTER STACK

STANDARD OPERATING PROCEDURE PTE-003; DETERMINATION OF
GASEOUS TRACER UNIFORMITY IN THE PROJECT W-314 EXHAUSTER
STACK

STANDARD OPERATING PROCEDURE PTE-004; DETERMINATION OF
PARTICLE TRACER UNIFORMITY IN THE PROJECT W-314 EXHAUSTER
STACK

STANDARD OPERATING PROCEDURE PTE-005; DETRMINATION OF
SAMPLING NOZZLE TRANSMISSION RATIO IN THE PROJECT W-314
EXHAUSTER STACK

STANDARD OPERATING PROCEDURE PTE-006; DETERMINATION OF
DEPOSITION LOSSES IN THE TRANSPORT TUBE IN THE PROJECT W-314
EXHAUSTER STACK

STANDARD OPERATING PROCEDURE PTE-007; QUALIFICATION OF
EFFLUENT MONITORING INSTURMENTATION FOR THE PROJECT W-314
EXHAUSTER STACK
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STANDARD OPERATING PROCEDURE PTE-001

DETERMINATION OF THE AVERAGE CYCLONIC FLOW
ANGLE IN THE PROJECT W-314 EXHAUSTER

SCOPE AND OBJECTIVE - This procedure applies to the measurement of
average cyclonic flow angle in the Hanford Tank Farm Project W-314
Exhauster stacks.

RESPONSIBILITIES

1.1. Project Manager (PM: The PM is responsible for ensuring the
implementation of this SOP by personnel trained in its proper use. The
PM is the primary point of contact regarding all work performed by
Idaho State University (ISU) and Auxier & Associates, Inc. (A&A) and
reports to the Premier Technologies project coordinator.

1.2. Quality Assurance Officer (QA Officer: The QA Officer is responsible
for ensuring the review of all documents and data generated on the
project to ensure that they meet specified quality objectives. The QA
Officer is responsible for providing general and independent oversight
for the QA/QC activities, and reports results directly to the PM. The QAOfficer should perform audits, maintain a database of audit findings, andfollow their resolution and closure.

1.3. Site Manager (SM): The SM is responsible for ensuring that all work is
performed in a manner that satisfies quality assurance (QA) and quality
control (QC) requirements specified in the Compliance Testing Work
Plan. The SM oversees the data collection and analysis for the
measurement of the cyclonic flow angle in the Hanford Tank Farm
Project W-314 Exhauster.

1.4. Testing Team Members: Testing team members are responsible for Cmeeting the requirements of this SOP. Testing team members are
responsible for the proper collection of information according to this
SOP.
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2. EQUIPMENT, MATERIALS, AND CALIBRATION

2.1. Equipment and Materials:
Type-S pitot-tube constructed of metal tubing (e.g., stainless
steel) meeting the dimensional tolerances in EPA Reference
40CFR60 Appendix A, Method 2. An identification number must
be assigned to the pitot tube and be permanently marked or
engraved on the body of the tube

* Differential pressure gauge as an oil-gauge manometer,
Electronic Digital Manometer (EDM), or equivalent. If a device
other than an oil-gauge manometer is used (such as an EDM), its
calibration must be checked before and after each test series.

* Pitot-tube level
* Pitot-tube square or similar device to verify the orientation of the

pitot-tube relative to the stack
* Protractor/angle finder or carpenters angle finder
* Computer and computer software capable of executing Microsoft

Excel Version 7.0 (or equivalent).

2.2. Calibration:

2.2.1. The Type-S pitot-tube shall be calibrated according to the
requirements of EPA Reference 4OCFR60 Appendix A Method 2.

2.2.2. Calibration check will be performed on the EDM (if used) prior
to and after each use. The EDM shall have a valid, traceable
calibration performed by the manufacturer or other qualified
source within 12 months of any measurements taken for
compliance testing.

2.2.3. Differential pressure manometers are primary measurement
devices that do not require calibration.

3. MEASURING CYCLONIC FLOW

3.1. Measurement location is at the height of sampling nozzle inlet.

3.2. Measurement is performed in two perpendicular traverses.

3.3. Each traverse comprises 8 measurement points (12 inch diameter stack).
* .5 inch
* 1.3 inch
* 2.3 inch
* 3.9 inch
* 8.1 inch
* 9. 7 inch
* 10.7 inch
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11.5 inch

3.4. Record all measurement data in the activity specific laboratory notebook
and transcribe this record for final deposition on the Cyclonic Flow
Angle Measurement Form (FTf-001) and the Cyclonic Measurement
Input Form (FTE002), attached.

Record all entries in ink. Correct any errors by striking through the
erroneous entry with a single line. Annotate the correct information
directly adjacent to the error. Initial the correction.

3.5. Prepare recording forms with date and equipment serial numbers and
calibration dates. Fill in the appropriate places on the forms of the
following steps as the activity is performed.

3.6. Calculate the distances from the centerline of the pitot-tube nozzle to
each traverse point. Use as built drawing information or actual
measurements of stack. Mark the pitot-tube with a felt-tipped pen or
impose a distance indication with eledtrical tape to correctly position the
nozzle from the stack outside wall.

3.7. Verify that the Exhauster is operating under standard conditions (fan
configuration). Verify that ambient air is exhausted during measurement
(system intake is well located from a potentially hazardous source such
as vehicle exhaust).

3.8. Connect the manometer or other differential device to the pitot-tube
following manufacturer's instructions. Perform a leak test.

3.9. Zero and level the manometer and insert and level the pitot-tube after
removing appropriate measurement hole-plugs. Seal the opening between
the stack wall and the pitot-tube to the extent feasible.

3.10. Verify with a level that the pitot-tube is parallel to the cross-sectional
plane of the stack and that the plane of the face opening of the pitot-tube
is perpendicular to the stack cross-sectional plane. The level must be
attached perpendicular to the centerline axis of the stack. Verify angle
finder is a 00 in this configuration. The pitot-tube must be level and the
face openings must be parallel to the axial centerline of the stack.
The pitot- tube is in the 0* reference position.

3.11. Record the differential pressure (VP) at the reference position in the
activity specific laboratory notebook and as time permits, transcribe this
data to the appropriate Cyclonic Measurement Input Form (see form
FTE-002). If the VP reading is not zero, then rotate the pitot- tube (up to
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the 9Yyaw angle) until a iull reading is obtained. Using a protractor or
other type of angle finder, carefully determine and record the value of
the rotation angle to the nearest degree.

3.12. Repeat 3.11 and 3.12 at all traverse points. Reinsert the hole-plug after
each traverse has been completed.

3.13. Perform post measurement tests on all equipment, including leak testing
and record any conditions that may affect the accuracy or validity of the
measurements. Re-perform the measurements if time permits and the
conditions can be corrected.

3.14. Remove all equipment and complete all forms.

4. CALCULATING CYCLONIC FLOW

4.1. Perform calculations as follows. Retain at least one estimated number
associated with the maximum precision of the measuring scale employed.
Round off figures after final calculation. Record the results on the forms
in the appropriate spaces.

Average rotation angle: =( (.) 2 )/n
!1

where:
i = the traverse number
n the total number of measurement points
must be less than or equal to 20'for the site to be acceptable for

either flow measurements or sample collection

5. TRAINING
Persons using this procedure should be trained to the procedure. Training
records should include:

e Date, time, title of session, and description of session
* Person(s) performing training, including signature
* Person(s) being trained, including signature.

6. REFERENCES
* 40 CFR 61 Subpart H, "National Emission Standards for Emissions

of Radionuclides Other Than Radon From Department of Energy
Facilities"

0 Method 1: EPA 40 CPR 60 Appendix A Test Method, "Sample And
Velocity Traverses For Stationary Sources"

* Method IA: EPA 40 CFR 60 Appendix A Test Method, "Sample
And Velocity Traverses For Stationary Sources With Small Stacks Or
Ducts"
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" Method 2: EPA 40 CFR 60 Appendix A Test Method,

"Determination Of Stack Gas Velocity And Volumetric Flow Rate
(Type S Pitot Tube)"

" Method 2C: EPA 40 CFR 60 Appendix A Test Method,
"Determination Of Stack Gas Velocity And Volumetric Flow Rate In
Small Stacks Or Ducts (Standard Pitot Tube)"

" Manufacturer's literature for each instrument.

5

C
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Cyclonic Flow Angle Measurement Form (Form FTE-001)

Premier Technologies W-314 Exhauster SN#

Measurement Date 1. 1
Fan Exhaust Configuration:

Motor Power frequency
Motor current draw

1. Equipment used and calibration
Manometer Serial Number
Pitot-Tube Type-S Serial Number
Traverse spacing pre-marked on pitot tube i pitot tube Inspected by:_

2. Location inspection
Location Comments:

3. Equipment setup
Connect manometer to tubing _ Pre-test leak test performed
Adjust manometer sensitivity Level and zero the manometer

4. Perform traverse readings (record velocity pressure and angle)
Approximate :Run Start Time: Run Complete Time:

5. Post measurement leak test ( at least 3" wg)
successful measurement voided

6. Record any condition which might affect measurements '

7. Holes covered
Complete

7.Manometer Verification

A. Inclined Differential Manometer
a) Inclined differential manometer employed verification not required.

b) Inclined manometer Zeroed
c) Inclined Manometer leveled

B. Other differential pressure measurement devices

Pressure measurement verificaflon paged AAhIn 5%)

52

Test Test Velocity Pressure (inches wo) Static Pressure (inches w )
Number Velocity Manometer Reference % Manometer Reference %
1 __ _ _ _Difference Difference

2
3

.Measurements by:-

Signature Print name

QA Review by:

Signature Print name

Project Manager approval:

Signature Print name

~I I

I-I-

-i--I-

Date

Date

Date
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Cyclonic Measurement Input Form.(Form FTE-002)
(Round Stack or Duct)

Premier Technologies W-314 Exhauster SN#
Measurement Date I
Measurement Traverse A Measurement Traverse BPoint Spacing Vub* Pressum Angle @ Point Spang VulOdPr n e(Nearsto.1 hi) at -0 AP=O (nrat0.i in) at -0 AP-O

Al(in Wz) ______

A2 
B________ 2 ________

A3 B3
A4 B4 ---
A5 _B5

A7 
B7A_ 6 I

A8 B8 I
Sum a for Al - A8 Sum a for B1 - B8
Average a Is

Measurements by:

Signature Print name Date

QA Review by:

Signature Print name Date

Project Manager approval:

Signature Print name Date
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STANDARID OPERATING PROCEDURE PTE-002

DETERMINATION OF THE STACK GAS VELOCITY AND FLOW
RATE IN THE PROJECT W-314 EXHAUSTER STACK

SCOPE AND OBJECTIVE - This procedure applies to the measurement of
stack gas velocity and flow rate in the Hanford Tank Farm Project W-314
Exhauster stacks.

8. -RESPONSIBILITIES

8.1. Project Manager (PM): The PM is responsible for ensuring the
implementation of this SOP by personnel trained in its proper use. The
PM is the primary point of contact regarding all work performed by
Idaho State University (ISU) and Auxier & Associates, Inc. (A&A) and
reports to the Premier Technologies project coordinator.

8.2. Quality Assurance Officer (QA Officer): The QA Officer is responsible
for ensuring the review of all documents and data generated on the
project to ensure that they meet specified quality objectives. The QA
Officer is responsible for providing general and independent oversight
for the QA/QC activities, and reports results directly to the PM. The QA
Officer should perform audits, maintain a database of audit findings, and
follow their resolution and closure.

8.3. Site Manager (SM): The SM is responsible for ensuring that all work is
performed in a manner that satisfies quality assurance (QA) and quality
control (QC) requirements specified in the Compliance Testing Work
Plan. The SM oversees the data collection and analysis for the
measurement of the cyclonic flow angle in the Hanford Tank Farm
Project W-314 Exhauster.

8.4. Testing Team Members: Testing team members are responsible for
meeting the requirements of this SOP. Testing team members are
responsible for the proper collection of information according to this
SOP.

9. EQUIPMENT, MATERIALS, AND CALIBRATION

9.1. Equipment and Materials:
Type-S pitot-tube constructed of metal tubing (e.g., stainless
steel) meeting the dimensional tolerances in EPA Reference
40CFR60 Appendix A, Method 2 (ESH-17-127). An
identification number must be assigned to the pitot tube and be
permanently marked or engraved on the body of the tube
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* Differential pressure gauge as an oil-gauge manometer,

Electronic Digital Manometer (EDM), or equivalent. If a device
other than an oil-gauge manometer is used (such as an EDM), its
calibration must be checked after each test series.

* Thermocouple, liquid-filled bulb thermometer, bimetallic
thermometer, mercury-in-glass thermometer, or other gage,
capable of measuring temperature to within 2 percent of the
minimum absolute stack temperature in degrees Rankin. Attach the
temperature gage to the pitot-tube. The temperature gage must not
interfere with the pitot- tube face openings.

* A piezometer tube and mercury- or water-filled manometer
capable of measuring stack pressure to within 0.1 in. Hg. The static
tip of a standard type pitot tube or one leg of a Type-S pitot tube
(with face opening planes positioned parallel to the gas flow) may
be used as the pressure probe.

* A mercury, aneroid, or other barometer capable of measuring
atmospheric pressure to within 0.1 in. Hg. Alternatively, access to
data barometric pressure generated at the nearest National Weather
Station

* Pitot tube level
* Pitot tube square or similar device to verify orientation of pitot-

tube
* Hand pump capable of pressurizing (vacuum) to at least 3 inches

H120.
* Computer and computer software capable of executing Microsoft

Excel Version 7.0 (or equivalent).

9.2. Calibration:

9.2.1. The Type-S pitot-tube shall be calibrated according to the
requirements of EPA Reference 40CFR6o Appendix A, Method
2.

9.2.2. Calibration check will be performed on the EDM (if used) prior
to and after each use. The EDM shall have a valid, traceable
calibration performed by the manufacturer or other qualified
source within 12 months of any measurements taken for
compliance testing.

9.2.3. Differential pressure manometers are primary measurement
devices that do not require calibration.
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10. MEASURING STACK FLOW

10.1. Inspect the pitot-tube in a manner consistent with the Pitot-Tube
Inspection Form (Form FTE-003) record any unusual aspects if this
inspection in the activity specific laboratory notebook, transcribe this
information to FTE-003 when this is completed. The pitot-tube must
meet the requirements of Form FTE-003.

10.2. Measurement location is at the height of sampling nozzle inlet.

10.3. Measurement is performed in two perpendicular traverses.

10.4. Each traverse comprises 8 measurement points (12 inch diameter stack).
* .5 inch
* 1.3 inch
* 2.3 inch
* 3.9 inch
0 8.1 inch
& 9. 7 inch
a 10.7 inch
* 11.5 inch

10.5. Record all measurement data in the project specific laboratory note book
and transcribe this information to the Velocity Measurement Form (FTE-
004) and the Velocity Measurement Input Form (FTB-005), attached.

Record all entries in ink. Correct any errors by striking through the
erroneous entry with a single line. Annotate the correct information
directly adjacent to the error. Initial the correction.

10.6. Prepare recording forms with date and equipment serial numbers and
calibration dates. Fill in the appropriate places on the forms of the
following steps.

10.7. Calculate the distances from the centerline of the pitot-tube nozzle to
each traverse point. Use as built drawing information or actual
measurements of stack. Mark the pitot-tube with a felt-tipped pen to
correctly position the nozzle from the stack outside wall.

10.8. Verify that the Exhauster is operating under standard conditions (fan
configuration). Verify that ambient air is exhausted during measurement
(system intake is well located from a potentially hazardous source such
as vehicle exhaust).
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10.9. Connect the manometer or other differential device to the pitot-tube
following manufacturer's instructions. Perform a leak test.

10.10. Zero the manometer and insert and level the pitot-tube after removing
appropriate measurement hole-plugs. Seal the opening between the stack
wall and the pitot-tube.

10.11. Verify with a level that the pitot-tube is parallel to the cross-sectional
plane of the stack and that the plane of the face opening of the pitot-tube
is perpendicular to the stack cross-sectional plane. The level must be
attached perpendicular to the centerline axis of the stack. Verify angle
finder is a 0' in this configuration. The pitot-tube must be level and the
face openings must be parallel to the axIal centerline of the stack.
The pitot- tube is in the 0* referenice position.

10.12. Record the velocity pressures and temperature at the traverse points in
the activity specific laboratory notebook and transcribe this on the
Velocity Measurement Input Form (FTE-005). If the pressure reading is
not stable, record the high and low readings at each traverse point: the
low reading to the left and the high reading to the right. Reinsert the
hole-plug after each traverse has been completed.

10.13. Perform post measurement tests on all equipment, including leak testing
and record any conditions that may affect the accuracy or validity of the
measurements. Re-perform the measurements if time permits and the
conditions can be corrected.

10.14. Measure the static pressure in the stack at the approximate center of the
stack. Record this information in the activity specific laboratory
notebook and transcribe the result to section 7 of FTE-004. Leak test
pitot-tube (optional).

10.15. Remove all equipment and complete all forms.

11. CALCULATING FLOW VELOCITY

11.1. Perform calculations as follows. Retain at least one estimated number
associated with the maximum precision of the measuring scale employed.
Round off figures after final calculation. Record the results on the forms
in the appropriate spaces. Sign the bottom of the forms in the space
"Calculaions by:" to indicate that all data have been reviewed and
verified as described in the block above.
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11.2. The following terms are used in flow measurement calculations:

A = Cross-sectional area of the stack or duct, ft2
B.= Water vapor in the gas stream, proportion by volume. Use a value of
0% relative humidity for conservatism.
C&= Pitot tube coefficient, dimensionless.
KP,= Pitot tube constant,

8 5 .4 9 A lb/(lb-mole)(n.Hg
s4 L Rkn.H20Lgl

M= Molecular weight of stack gas, dry basis, lb/lb-mole.
M.= Molecular weight of stack gas, wet basis, lb/lb-mole.

= Md(1-B.) + 18.0 B. Note: (Bw3 = 0)

Pa= Barometric pressure at measurement site, in. Hg.
P. = Stack static pressure, in. Hg.
Pt= Barometric pressure at reference barometer, inches Hg.
P.= Absolute stack pressure, in. Hg,

P, = Pba + Pg

P.m= Standard absolute pressure, 29.92 in. Hg.
Q.w= Dry volumetric stack gas flow rate corrected to standard conditions,
dscf/hr.
t.= Stack temperature, OF.
T.= Absolute stack temperature, *R.

OR = 460 + ts

Tod= Standard absolute temperature, 528*R.
v.= Average stack gas velocity, fil/min.
A p -Velocity head of stack gas, in. H20.
3,600 = Conversion factor, sec/hr.
18.0 = Molecular weight of water, lb/lb-mole.

11.3. Calculate the average stack gas temperature using data from FTE-005. The
average stack gas temperature is:

t,

Ft=

where "n" is the number of measurement points. The exhaust stack
average absolute temperature is:

T. = 460 +t for English units.
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11.4. The exhaust stack absolute pressure is given by:
P, = P&,+P, inches Hg

where, corrected for elevation, the barometric pressure at the measurement
site is:

P, = P, +(levation,, - Elevation,4 0."'Hg inches Hg

and the stack gas pressure (static pressure) is

P, = P," wg(4±) inches Hg

11.5. The molecular weight of the gas, wet basis, is given by:

M,= Ma(-B.1) + 18.0 Bw Note: (B., = 0)

Assuming relatively dry air, the molecular weight of the gas, wet basis,
reduces to the molecular weight of the stack gas, dry basis, which is:

M= Molecular weight of stack gas, dry basis, lb/lb-mole.

For processing emitting essentially dry air, use:

M,= M4=29.0 lb/lb-mole

11.6. Determine the pitot-tube constant K from the following:

K=K 60s )T

where K =85.49-ft -(Ib/lb - molen.Hg )
s(Rlin.H20)

11.7. Calculate the average velocity head:

(ii 'E-T

n

11.8. Calculate the (actual) average stack gas velocity:
V.=CPK(FK Ift/min

11.9. Calculate the (actual) exhaust stack flow rate:
Q, =V, A acfm
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11.10. Calculate the average stack gas dry volumetric flow rate

Q,=(-B, .),-'d- ' scfm
T(. Pda

12. TRAINING
Persons using this procedure must be trained to the procedure. Training records
shall include:

" Date, time, title of session, and description of session
" Person(s) performing training, including signature
" Person(s) being trained, including signature.

13. REFERENCES
* 40 CFR 61 Subpart H, "National Emission Standards for Emissions

of Radionuclides Other Than Radon From Department of Energy
Facilities"

* Method 1: EPA 40 CFR 60 Appendix A Test Method, "Sample And
Velocity Traverses For Stationary Sources"

* Method IA: EPA 40 CFR 60 Appendix A Test Method, "Sample
And Velocity Traverses For Stationary Sources With Small Stacks Or
Ducts"

* Method 2: EPA 40 CFR 60 Appendix A Test Method,
"Determination Of Stack Gas Velocity And Volumetric Flow Rate
(Type S Pitot Tube)"

* Method 2C: EPA 40 CFR 60 Appendix A Test Method,
"Determination Of Stack Gas Velocity And Volumetric Flow Rate In
Small Stacks Or Ducts (Standard Pitot Tube)"

* 40 CFR 60 Appendix A Test Method 3, "Gas Analysis for Carbon
Dioxide, Oxygen, Excess Air, and Dry Molecular Weight"

* 40 CFR 60 Appendix A Test Method 4, "Detennination of Moisture
Content in Stack Gases"

* 40 CFR 60 Appendix A Test Method 5, "Determination of Particulate
Emissions From Stationary Sources"

* Manufacturer's literature for each instrument.
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Type-S Pitot Tube inspection Form (Form FTE-003)
Page 1 of 4

Piot Tube ID Number: (permanently marked
on pilot tube)
Length of Piot Tube: inches

1. Pitot Tube Face Opening Alignment: Examine the pitot tube in top side and
end views to verify the face openings of the tube are aligned with the
specifications illustrated in ERA Figures 1 and 2. Slight misalignments are
permissible (EPA Figure 2).

End View o Face opening planes perpendicular to transverse axis
o Face opening planes not perpendicular to traverse axis

ai,= degrees
a2 =degrees

o Acceptable if c and 2S 100
o Do not use pitot tube

Top View o Face opening planes paraliel to longitudinal axis
o Face opening planes not~parallel to longitudinal axis

degrees
degrees

o Acceptable If 0, and js 5*

o Do not use pitot tube

Side View o Both legs of equal length and centerlines coincident, when
viewed from both sides.
o Both legs not of equal length and centerlines not C
coincident, when viewed from both sides.

z =_inches
W= Inches

o Acceptable If z ± 1/8 inch and w ± 1/32 inch
3 Do not use pitot tube C

2. Measure Pitot Tube Dimensions: Measure the external tubing diameter and
the base-to-opening plane distances.

External tubing diameter D= inches
Base-to-Opening plane distances DA= Inches

D.= inches
(it is recommended that the external tubing diameter, Dt, be between 3/16 and
318 Inch. There must be an equal distance from the base of each leg of the piltot
tube to its face-opening plane, PA and PB. The recommended distance Is
between 1.05 and 1.50 times the external tubing diameter.)
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Type-S Pitot Tube Inspection Form (Form FTE-003)

Page 2 of 4

3. Pitot Tube Coefficient

if [PA] = [P.]
and 3/16 Inch [DEJ __ 3/8 Inch

and 1.05 D< P(.,w< 1.50 D.

1.05 D _=

1.50 [I=

[1.05 D.] _ [P(-v.>] _ [1.50 D]
then pitot tube coefficient Is 0.84.

Comments

Measurements performed by:

Signature Print name Date

Reviewed by-

Signature Print name Date
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Type-S Pitot Tube Inspection Form (Form FTE-003)

Page 3 of 4

Tda Pb

- c-

Es

EF C.

oboom" bo "o

EPA Figure 1. Properly constructed Type- S pitot tube.
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65

age I oMeasurement Location____________ 
DateFan Exhaust Configuration Measurement Date ____

1. Equipment used and verification

Manometer Serial Number
Thermometer Serial Number
Pitot-Tube Serial Number

o Traverse spacing pre-marked on pitot-tube / pitot-tube inspected
2. Location Inspection
Location Comments:

3. Equipment setup

o Zero the manometer
0 Connect manometer to tubing
o Adjust manometer sensitivity

Pre-test leak check performed (not mandatory): o Yes o No
4. Perform traverse readings (Be sure to record velocity pressure andtemperature In table on FTE-005)

Apploximate Run Start Time: Run End Time: AverageAverage Temperature during period of data collectionA
5. Diameter and cross-sectional area of stack or duct (from previousmeasurements)

Diameter . (in.) Area: (sq feet)
6. Post measurement leak test (3" wg)

F 2

o successful o measurement voided
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Velocity Measurement Form (Form FTE-004)

7. Static Pressure and Relative Humidity Page 2 of 2

SP= (" HO) I RH=_%

8. Back purge standard pitot tube and verify 0 Not required
Profile location Reading _ (in wg) Percent difference %
9. Stack gas dry molecular weight

o Referance Method 3 o Room Air (Use 29.0)

10. Conditions that might affect measurements

11. Holes covered

o Complete

12. Atmospheric Pressure

('Hg) Barometer Location

14.Post Measurement Verifications

o Manometer verification not required.
o Electronic Digital Manometer D verification passed (within 5%)

Test Veloct Pressurie (Inches wg Static Pressure (nches woNumber Manometer Reeece % Difference Manometer Reference I% Difterenc=

3

Comments:

Measurements by:

Signature Print name Date
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Velocity Measurement Input Form (Form FTE-005)

Page 1 of I
Measurement Location Measurement Date / /

Measurement Traverse A Measurement Traverse BPoint Spacing velocity Temperature Point Spain Velocity Temperature(nearest 0.1 in) Pressu re rO F) (nearest 0.1 in) Pressure (0 F)(in HlO) 
(in____ H________

Al B1

A2 B2

A3 B3

A4 84

AS 85

A6 B6

A7 B7

AB 88

CP-A CP-

Measurements by:

Signature Print name Date

Reviewed by:

Signature Print name Date
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STANDARD OPERATING PROCEDURE PTE-003
DETERMINATION OF GASEOUS TRACER UNIFORMITY

IN THE PROJECT W-314 EXHAUSTER STACK

SCOPE AND OBJECTIVE - This procedure applies to the measurement of
stack gas velocity and flow rate in the Hanford Tank Farm Project W-314
Exhauster stacks.

15. RESPONSIBILITIES

15.1. Project Manager (PM): The PM is responsible for ensuring the
implementation of this SOP by personnel trained in its proper use. The
PM is the primary point of contact regarding all work performed by -
Idaho State University (ISU) and Auxier & Associates, Inc. (A&A) and
reports to the Premier Technologies project coordinator.

15.2. Quality Assurance Officer (QA Officer): The QA Officer is responsible
for ensuring the review of all documents and data generated on the
project to ensure that they meet specified quality objectives. The QA
Officer is responsible for providing general and independent oversight
for the QA/QC activities, and reports results directly to the PM. The QA
Officer should perform audits, maintain a database of audit findings, and
follow their resolution and closure.

15.3. Site Manager (SM): The SM is responsible for ensuring that all work is
performed in a manner that satisfies quality assurance (QA) and quality
control (QC) requirements specified in the Compliance Testing Work
Plan. The SM oversees the data collection and analysis for the
measurement of the cyclonic flow angle in the Hanford Tank Farm
Project W-314 Exhauster.

15.4. Testing Team Members: Testing team members are responsible for
meeting the requirements of this SOP. Testing team members are
responsible for the proper collection of information according to this
SOP.

16. EQUIPMENT, MATERIALS, AND CALIBRATION

16.1. Equipment and Materials:

* Tedlar bags, pre-marked for each anticipated sample, and
connection tubing.

* Sampling pump.
* Sampling probe with pro-marked distances for sampling locations

along the sampling traverse.
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0 Cylinder(s) of SF 6 or C02 gas sufficient to provide ample

sensitivity after dilution in the stack gas at the sampling location
for the anticipated time of the test.

* Metering and flow rate device(s) for the SF6 or CO2 cylinder that is
capable of delivering the SF6 or C02 at the intended rate and
maintain the flow within 1%.

* Infrared spectrometer, mass spectrometer, or FTIR spectrometer
capable of measuring SF6 or C02 at the expected concentration.

a Computer and computer software capable of executing Microsoft
Excel Version 7.0 (or equivalent).

16.2. Calibration:

16.2.1 .No Calibration required. Determine metering rates to stack and
sensitivity of Infrared spectrometer, mass spectrometer, or FTIR
spectrometer. Test the performance of the metering device and
flow rate meter.

17. MEASURING TRACER GAS UNIFORMITY

17.1. Determine concentration of SF,6 or C02 necessary for analysis in the
Infrared spectrometer, mass spectrometer, or FTIR spectrometer and the
delivery rate to the stack to achieve the concentration. Determine the
metering rate of SF, or C02 to the stack using Metering Rate
Determination Form (FTE-006).

All information should be recorded in ink in the activity specific
laboratory notebook and transcribed to the Metering Rate Determination
Form (FTE-006). Correct any errors by striking through the erroneous
entry with a single line. Annotate the correct information directly
adjacent to the error. Initial the correction.

17.2. Measurement location is at the height of sampling nozzle inlet.

17.3. Measurement is performed in two perpendicular traverses.

17.4. Each traverse comprises 8 measurement points (12 inch diameter stack).
* .5 inch
* 1.3 inch C
* 2.3 inch
* 3.9 inch
* 8.1 inch
* 9.7 inch
* 10.7 inch
* 11.5 inch
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17.5. Record collection data to the activity specific laboratory notebook and
transcribe this to the Tracer Gas Collection Form (FTB-007).

Record all entries in ink. Correct any errors by striking through the
erroneous entry with a single line. Annotate the correct information
directly adjacent to the error. Initial the correction.

-17.6. Prepare recording forms with date and equipment serial numbers and
calibration dates. Fill in the appropriate places on the forms.

17.7. Calculate the distances from the centerline of the collection tube nozzle
to each traverse point. Use as built drawing information or actual
measurements of stack. Mark the collection tube with a felt-tipped pen or
employ electrical tape to correctly indicate the position the nozzle is to
be orientated from the stack outside wall during sample collection.

17.8. Verify that the Exhauster is operating under standard conditions (fan
configuration). Verify that ambient a*ir is exhausted during measurement
(system intake is well located from a potentially hazardous source such
as vehicle exhaust).

17.9. Inject SF, or CO2 at a single location downstream of the fan but well
forward of the sample nozzle inlet location.

17.10. Set the flow rate of the SFs or CO2 and verify that the flow is stable.

17.11. Collect gas tracer samples.

18. TRAINING
Persons using this procedure should be trained to the procedure. Training
records shall include:

* Date, time, title of session, and description of session
" Person(s) performing training, including signature
* Person(s) being trained, including signature.

19. REFERENCES
* 40 CFR 61 Subpart H, "National Emission Standards for Emissions

of Radionuclides Other Than Radon From Department of Energy
Facilities"

* Method 1: EPA 40 CFR 60 Appendix A Test Method, "Sample And
Velocity Traverses For Stationary Sources"

* ANSI/HPS N13.1-1999, "Sampling and Monitoring Releases of
Airborne Radioactive Substances From the Stacks and Ducts of
Nuclear Facilities"

* Manufacturer's literature for each instrument.
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Metering Rate Determination Form (Form FTE-006)

Page 1 of I

1. Infrared Spectrometer Sensitivity

Collect a known volume of SFe CO2 at atmospheric pressure using either a bubble device, drygas meter, rotomneter and time piece, or syringe.

Briefly describe method and equipment

Spectrometer type:
Calibration or Standardization date I

Perform several dilutions ard test the response of the fared spectrometer Record the results inthe following table. (Successive dikitlons mav be on the order of the scale oflast response.)
SFs or CO Spectrometer

Concentration Response

Target SF, orCO2 concentration: unitsr
2. Determine Metering Flow to Stack

Stack volumetric flow rate: Umin or

Units conversion:

SF, or CO2 metering pressure:_
Estimated Uimin

Note: I ppm = 1 U1,000,000 L or I mUi,000 L.

Comments

Measurements performed by:

Signature Prnt name Date

Reviewed by:

Signature Print name Date

71 -



RPP-46436, Rev. 1

Premier Technologies Inc. W-314 Exhatister
ANSI/HPS N13.1 -1999 Qualification Prqject

Quality Assurance Plan and Standard Operating Procedures

Tracer Gas Collection Form (Form FTE-007)

Measurement Date I I
Fan Exhaust Configuration
Motor Parameters

1. Equipment used and verification

Flow Meter Serial Number

o Traverse spacing pre-marked on collection tube

2. Equipment setup

[ Set the SF6 or C02 metering pressure

3. Perform traverse collections

Run Start Time: Run Complete Time:

Collection Traverse A Collection Trav rse B
Point Spacing Collected Point Spacing Collected

(nearest 1/8 In) (dieck) (nearest 1/8in) k

Al B1

A2 B2

A3 B3

A4 B4

A5 B5

A6 B6

A7 B7

A8 B8

Comments:

Measurements by.
____________ /

Signature
Reviewed by:

Print name Date

Date
/ I

Print name
72
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STANDARD OPERATING PROCEDURE PTE-004

DETERMINATION OF PARTICLE TRACER UNIFORMITY
IN THE PROJECT W-314 EXHAUSTER STACK

SCOPE AND OBJECTIVE - This procedure applies to the measurement of
tracer particle uniformity in the Hanford Tank Farm Project W-314 Exhausterstacks.

20. RESPONSIBILITIES

20.1. Project Manager (PM): The PM is responsible for ensuring the
implementation of this SOP by personnel trained in its proper use. The
PM is the primary point of contact regarding all work performed by
Idaho State University (ISU) and Auxier & Associates, Inc. (A&A) and
reports to the Premier Technologies project coordinator.

20.2. Quality Assurance Officer (QA Officer): The QA Officer is responsible
for ensuring the review of all documents and data generated on the
project to ensure that they meet specified quality objectives. The QAOfficer is responsible for providing general and independent oversight
for the QA/QC activities, and reports results directly to the PM. The QA
Officer shoqid perform audits, maintain a database of audit findings, andfollow their resolution and closure.

20.3. Site Manager (SM): The SM is responsible for ensuring that all work is
performed in a manner that satisfies quality assurance (QA) and quality
control (QC) requirements specified in the Compliance Testing Work
Plan. The SM oversees the data collection and analysis for the
measurement of the cyclonic flow angle in the Hanford Tank Farm
Project W-314 Exhauster.

20.4.. Testing Team Members: Testing team members are responsible for
meeting the requirements of this SOP. Testing team members are
responsible for the proper collection of information according to this
SOP.

21. EQUIPMENT, MATERIALS, AND CALIBRATION

21.1. Equipment and Materials:

* Cascade impactors for particle collection and sizing.
* Air sampling pump for collecting at 20 liters/minute within 10%.
* Sampling probe with pre-marked distances for sampling locations

along the sampling traverse. Nozzle to be sized for sampling at the
stack flow velocity at a sample rate of 20 liters/minute.
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* Polydisperse particle generator sufficient to provide ample

sensitivity after dilution in the stack gas at the sampling location
for the anticipated time of the test.

* Air pressure regulator for particle generator capable of delivering
pressurized air at 15 psi.

* Source of air pressure greater than 15 psi for regulation for the
particle generator

* Spectrophotometer in the visible and ultraviolet ranges.
* Soybean oil for particle generation and a soybean oil compatable

dye for coloring the oil.
* Computer and computer software capable of executing Microsoft

Excel Version 7.0 (or equivalent).

21.2. Calibration:

21.2.1 .Air sample pump or metering rotometer capable of metering flow
at 20 liters/minute.

21.2.2.Test the spectrophotometer for sensitivity to dye. Determine
dilution rate of particles at thb stack flow rate and necessary
amount of dye collection for ample detection.

22. MEASURING TRACER PARTICLE UNIFORMITY

22.1. Determine concentration of dyenecessary for analysis in the
spectrophotometer and the delivery rate to the stack to achieve the
concentration. Determine particle delivery rate to the stack using Particle
Delivery Rate Determination Form (FTE-008).

Entries should be record in ink. Correct any errors by striking through
the erroneous entry with a single line. Annotate the correct information
directly adjacent to the error. Initial the correction.

22.2. Measurement location is at the height of sampling nozzle inlet.

22.3. Measurement is performed in two perpendicular traverses.

22.4. Each traverse comprises 8 measurement points (12 inch diameter stack).
* .5 inch
* 1.3 inch
* 2.3 inch
* 3.9 inch
* 8.1 inch
* 9.7 inch
* 10.7 inch
* 11.5 inch
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22.5. Record collection data in the activity specific laboratory notebook andtranscribe this data to the Tracer Particle Collection Form (FTE-009).

Record all entries in ink. Correct any errors by striking through theerroneous entry with a single line. Annotate the correct informationdirectly adjacent to the error. Initial the correction.

22.6. Prepare recording forms with date and equipment serial numbers and
calibration dates. Fill in the appropriate places on the forms as theactivity is performed.

22.7. Calculate the distances from the centerline of the collection tube nozzleto each traverse point. Use as built drawing information or actualmeasurements of stack. Mark the collection tube with a felt-tipped pen oremploy electrical tape to correctly indicate the position orientation along
the nozzle from the stack outside wall.

22.8 Verify that the Exhauster is operating under standard conditions (fanconfiguration). Verify that ambient air is exhausted during measurement
(system intake is well located from a potentially hazardous source such
as vehicle exhaust).

22.9. Inject particles at a single location downstream of the fan but well
forward of the sample nozzle inlet location.

22.10. Set the air pressure of the particle generator and verify that the pressureis stable.

22.11. Collect particle tracer samples.

22.12. Unload cascade impactor after collection of each sample and place in
pre-marked sample storage container following Cascade Impactor
Sample Analysis Form (Form FTE-010). Caution should be employed toavoid contaminating or cross contaminating the sample during handling.

22.13. Return samples to laboratory for analysis following Cascade ImpactorSample Analysis Form (Form FTE-010).

23. TRAINING
Persons using this procedure should be trained to the procedure. Training
records should include:

" Date, time, title of session, and description of session
" Person(s) performing training, including signature
* Person(s) being trained, including signature.
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24. REFERENCES
* 40 CFR 61 Subpart H, "National Emission Standards for Emissions

of Radionuclides Other Than Radon From Department of Energy
Facilities"

* Method 1: EPA 40 CFR 60 Appendix A Test Method, "Sample And
Velocity Traverses For Stationary Sources"

* ANSI/HPS N13.1-1999, "Sampling and Monitoring Releases of
Airborne Radioactive Substances From the Stacks and Ducts of
Nuclear Facilities"

* Manufacturer's literature for each instrument.
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Particle Delivery Rate Determination Form (Form FTE-008)

Page 1 of 2

1. Spectrophotometer Sensitivity

Place a 0.1 mL of dye solution In a liter of soy oil. Dilute successively I mL of the soy-dye mix inhexane and test response of the spectrophotometer In the visible and IV regions.
Briefly describe method and equipment

Spectrophotometer Make and Model:
Spectrophotometer serial number:
Calibration or Standardization date /

Perform several dilutions and test the response of the spectrophotometer. Record the results In thefollowing table. (Successive dilutions ma beon the orderofthescale of lat response.)
Dye Spectrometer

Concentration Response

Target dye concentration: mLL or
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Particle Delivery Rate Determination Form (Form FTE-008)

Page 2 of 2

2. Determine Fraction of Aerosol Generator Production in a Particle Size
Range

Set up the aerosol generator to spray the dyed oil solution from step 1.
Spray into a volume, e.g., a 55 gal drum, with an inlet and outlet. Allow the
volume to equilibrate until a steady particle cloud exits the outlet. Sample
the particles with a cascade Impactor at the outlet. Analyze the stages with
the spectrophotometer using the Cascade Impactor Sample Analysis
Form (Form FTE-010). Record the results in the following table:

Stage 50% Cut Spectrophotometer
1 Point reading

2
3
4
5
6
7

4. Determine Sample Collection Time at the Stack Concentration

Stack volumetric flow rate: _Lmin or_ -

Time to collect sufficient dye: min. for a dye concentration of
mUL

Comments

Measurements performed by:

Signature Print name Date

Reviewed by:

Signature Print name Date

___ I_

/ /
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Tracer Particle Collection Form (Form FTE-009)

Page Iot I
Measurement Date j Fan Exhaust Configuration

1. Equipment used and verification

Rotometer Serial Number

o Traverse spacing pre-marked on collection tube
2. Equipment setup

o Set the generator pressure at 15 psi

3. Perform traverse collections -

Run Start Time: Run Complete Time:

Collection Traverse A Collection Traverse BPoint Spacing Collected Point spacing Colected(nearest 0.1 In) (check) (nearest 0.1 in) (check)Al BI61k

A2 B2

A3- B3

A4 B4

A5 B5

A6 B6

A7 B7

A8 B8

Comments:

Measurements by:

Signature Print name Date

Reviewed by:

Signature Print name Date
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Cascade Impactor Sample Analysis Form (Form FTE-010)

Page 1 of I

1. Measurement identification

Measurement or project name: Measurement ID

Description of measurement:

2. Unload Cascade impactor

Place seen sample storage containers In a line and mark the lids 1-8, the date, and the measurement
Identification number.

Unscrew the end pieces of the cascade Impactor and press out the stages using the stage removal tool.
Place the stages next to the numbered sample storage containers, the top or first stage is number one.

Place each aluminum foil substrate or filter Into the corresponding sample storage containers using
tweezers. Rinse and dry the tweezers after placing each substrate of filter.

Place 3 mL of hexane In each sample storage container. Gently agitate the solution until the dye Is well
mixed.

3. Analyze the Dye Solution In the Spectrophotometer

Determine the UVIVisible spectrum of the soy oil dye solution using an aliquot of the sprayed solution. Select
waveledgth(s) or wavelength range for analysis of the substrate or filter solutions.

UV . nm Visible _nm or alternately wavelength range_ __

Analyze each substrate or filter solution and record in the table below.

Stage 50% Cut Point Spectrophotometer
reading
UV Visible

2
3
4
5
6
7
8

Comments:

Measurements by:

Signature Print name Date

Reviewed by.

Signature Print name Date
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STANDARD OPERATING PROCEDURE PTE-005

DETERMINATION OF SAMPLING NOZZLE TRANSMISSION RATIO
IN THE PROJECT W-314 EXHAUSTER STACK

SCOPE AND OBJECTIVE - This procedure applies to the measurement ofsampling nozzle transmission ratio in the Hanford Tank Farm Project W-314Exhauster stacks.

25. RESPONSIBILUIIS

25.1. Project Manager (PM): The PM is responsible for ensuring the
implementation of this SOP by personnel trained in its proper use. ThePM is the primary point of contact regarding all work performed by
Idaho State University (ISU) and Auxier & Associates, Inc. (A&A) and
reports to the Premier Technologies project coordinator.

25.2. Quality Assurance Officer (QA Officer): The QA Officer is responsible
for ensuring the review of all documents and data generated on the
project to ensure that they meet specified quality objectives. The QA
Officer is responsible for providing general and independent oversightfor the QA/QC activities, and reports results directly to the PM. The QAOfficer should perform audits, maintain a database of audit findings, andfollow their resolution and closure.

25.3. Site Manager (SM): The SM is responsible for ensuring that all work isperformed in a manner that satisfies quality assurance (QA) and qualitycontrol (QC) requirements specified in the Compliance Testing WorkPlan. The SM oversees the data collection and analysis for the
measurement of the cyclonic flow angle in the Hanford Tank Farm
Project W-314 Exhauster.

25.4. Testing Team Members: Testing team members are responsible for
meeting the requirements of this SOP. Testing team members are
responsible for the proper collection of information according to thisSOP.

26. EQUIPMENT, MATERIALS, AND CALIBRATION

26.1. Equipment and Materials:

* Cascade impactors for particle collection and sizing.
* Air sampling pump for collecting at 20 1pm within 10%.
* Cascade impactor sampling probe to mate with sampling nozzle.

Cascade impactor sampling probe to be sized for sampling at the
nozzle flow velocity at a sample rate of 20 1pm.
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Polydisperse particle generator sufficient to provide ample
sensitivity after dilution in the stack gas at the sampling location
for the anticipated time of the test.

* Air pressure regulator for particle generator capable of delivering
pressurized air at 15 psi.

* Source of air pressure greater than 15 psi for regulation for the
particle generator

* Spectrophotometer in the visible and ultraviolet ranges.
* Soybean oil for particle generation and a soybean oil compatable

dye for coloring the oil.
* Computer and computer software capable of executing Microsoft

Excel Version 7.0 (or equivalent).

26.2. Calibration:

26.2.1.Air sample pump calibrated to 20 1pm

26.2.2.Test the spectrophotometer for sensitivity to dye. Determine
dilution rate of particles at the stack flow rate and necessary
amount of dye collection for &nple detection.

27. MEASURING TRACER PARTICLE CONCENTRATION AT NOZZLE

27.1. Determine concentration of dye necessary for analysis in the
spectrophotometer and the delivery rate to the stack to achieve the
concentration. Determine particle delivery rate to the stack using Particle
Delivery Rate Determination Form (FTE-008).

Record all entries in ink. Correct any errors by striking through the
erroneous entry with a single line. Annotate the correct information
directly adjacent to the error. Initial the correction.

27.2. Measurement location is at the height of sampling nozzle inlet.

27.3. Measurement is performed in two perpendicular traverses.

27.4. Each traverse comprises 4 measurement points (12 inch diameter stack).

* 2.3 inch
* 3.9 inch
* 8.2 inch
* 9.7 inch

27.5. Record collection data in the activity specific laboratory notebook and
transcribe this information to the Tracer Particle Collection Form (FTE-
009).
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Record all entries in ink. Correct any errors by striking through theerroneous entry with a single line. Annotate the correct information
directly adjacent to the error. Initial the correction.

27.6. Prepare recording forms with date and equipment serial numbers andcalibration dates. Fill in the appropriate places on the forms as theactivity is performed.

27.7. Calculate the distances from the centerline of the collection tube nozzleto each traverse point. Use as built drawing information or actualmeasurements of stack. Mark the collection tube with a felt-tipped pen orindicate position along the tube using electrical tape so that the nozzlemay be correctly positioned relative to the stack outside wall.

27.8. Verify that the Exhauster is operating under standard conditions (fanconfiguration). Verify that ambient air is exhausted during measurement
(system intake is well located from a potentially hazardous source suchas vehicle exhaust).

27.9. Inject particles at a single location downstream of the fan but wellforward of the sample nozzle inlet location.

27.10. Set the air pressure of the particle generator and verify that the pressureis stable.

27.11. Collect particle concentration samples in stack.

27.12. Collect Particle concentration samples from nozzle.

27.13. Unload cascade impactor after collection of each sample and place in
pre-marked sample storage containers following Cascade ImpactorSample Analysis Form (Form FTE-010).

27.14. Return samples to laboratory for analysis following Cascade ImpactorSample Analysis Form (Form FTE-010).

28. TRAINING
Persons using this procedure should be trained to the procedure. Trainingrecords should include:

0 Date, time, title of session, and description of session
* Person(s) performing training, including signature
0 Person(s) being trained, including signature.
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29. REFERENCES
* 40 CFR 61 Subpart H, "National Emission Standards for Emissions

of Radionuclides Other Than Radon From Department of Energy
Facilities"

* Method 1: EPA 40 CFR 60 Appendix A Test Method, "Sample And
Velocity Traverses For Stationary Sources"

* ANSI/HPS N13.1-1999, "Sampling and Monitoring Releases of
Airborne Radioactive Substances From the Stacks and Ducts of
Nuclear Facilities"

* Manufacturer's literature for each instrument.
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Particle Delivery Rate Determination Form (Form FTE-008)
Page 1of2

1. Spectrophotometer Sensitivity

Place a 0.1 mL of dye solution In a liter of soy oil. Dilute successively 1 mL of the soy-dye mix Inhexane and test response of the spectrophotometer In the visible and UV regions.
Briefly describe method and equipment

Spectrophotometer Make and Model:
Spectrophotometer serial number: ---
Calibration or Standardization date I

Perform several dilutions and test the response of the spectrophotometer. Record the results In thefollowing table. (Successive dilutlo may beon the order of the scale of Ia t response.)
Dye Spectrometer

- Concentration Response _

Target dye concentration: mL/L or
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Particle Delivery Rate Determination Form (Form FTE-008)
Page 2 of 2

3. Determine Fraction of Aerosol Generator Production In a Particle Size
Range

Set up the aerosol generator to spray the dyed oil solution from step 1.
Spray into a controlled volume, with an Inlet and outlet. Allow the volume
to equilibrate until a steady particle cloud exits the outlet. Sample the
particles with a cascade impactor. Analyze the stages with the
spectrophotometer using the Cascade Impactor Sample Analysis Form
(Form FTE-010). Record the results in the following table:

Stage 50% Cut Spectrophotometer
Point reading

1
2
3
4
5
6 '
7
8

4. Determine Sample Collection Time at the Stack Concentration

Stack volumetric flow rate: Umin

Time to collect sufficient dye: min. for a dye concentration of
mL/L

Comments

Measurements performed by:

Signature Print name Date
Reviewed by:

Signature Print name Date

/ /

/ I
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Tracer Particle Collection Form (Form FTE-009)
Page 1 of 1

Measurement Date / Fan Exhaust Configuration

1. Equipment used and verification

Rotometer _ Serial Number

o Traverse spacing pre-marked on collection tube
2. Equipment setup

o Set the generator pressure at 15 psi
3. Perform traverse collections

Run Start Time: Run Complete Time:
Collection Traverse A Collection Traverse BPoint Spacing collected Point Spacing Coet

neaest 0.1In) check nearest 0.1 in) check
Al B1

A2 B2

A3 B3

A4 B4

A5 B5

A6 B6

A7 B7

A8 B8

Comments:

Measurements by-

signature Print name Date
Reviewed by

Signature Print name Date
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Cascade impactor Sample Analysis Form (Form FTE-010)

Page 1 of I

4. Measurement IdentificatIon

Measurement or project name: Measurement ID

Descdption of measurement:

5. Unload Cascade Impactor

Place seven sample storage containers in a line and mark the lids 1-7, the date, and the measurement
Indentification number.

Unscrew the end pieces of the cascade impactor and press out the stages using the stage removal tool.
Place the stages next to the numbered sample storage containers, the top or first stage is number one.

Place each aluminum foil substrate or filter Into the corresponding sample storage containers using
tweezers. Rinse and dry the tweezers after placing each substrate of filter.

Place 3 mL of hexane in each sample storage containers. Gently agitate the solution until the dye Is well
mixed.

6. Analyze the Dye Solution In the Spectrophotometer

Determine the UV/Visible spectrum of the soy oil dye solution using an aliquot of the sprayed solution. Select
wavelength(s) or wavelength range for analysis of the substrate'or filter solutions.

UV nm Visible nm alternately wavelength range_

Analyze each substrate or filter solution and record in the table below.

Comments:

Measurements by:

____ ___ ____ ___ ___ / I_
Signature Print name Date
Reviewed by:

Signature Print name Date

88

Stage 50% Cut Point Spectrophotomneter
readinga_
UV Visible

2
3
4
5
6
7

I ____________ ______ ______
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STANDARD OPERATING PROCEDURE PTE-006
DETERMINATION OF DEPOSITION LOSSES IN THE TRANSPORT TUBE

IN THE PROJECT W-314 EXHAUSTER STACK

SCOPE AND OBJECTIVE - This procedure applies to the measurement of
tracer particle uniformity in the Hanford Tank Farm Project W-314 Exhausterstacks.

30. RESPONSIBILITIES

30.1. Project Manager (PM): The PM is responsible for ensuring the
implementation of this SOP by personnel trained in its proper use. The
PM is the primary point of contact regarding all work performed by
Idaho State University (ISU) and Auxier & Associates, Inc. (A&A) and
reports to the Premier Technologies project coordinator.

30.2. Quality Assurance Officer (QA Officer): The QA Officer is responsible
for ensuring the review of all documents and data generated on the
project to ensure that they meet specified quality objectives. The QAOfficer is responsible for providing general and independent oversight
for the QA/QC activities, and reports results directly to the PM. The QAOfficer should perform audits, maintain a database of audit findings, andfollow their resolution and closure.

30.3. Site Manager (SM): The SM is responsible for ensuring that all work isperformed in a manner that satisfies quality assurance (QA) and quality
control (QC) requirements specified in the Compliance Testing Work
Plan. The SM oversees the data collection and analysis for the
measurement of the cyclonic flow angle in the Hanford Tank Farm
Project W-314 Exhauster.

30.4. Testing Team Members: Testing team members are responsible for
meeting the requirements of this SOP. Testing team members are
responsible for the proper collection of information according to this
SOP.

31. EQUIPMENT, MATERIALS, AND CALIBRATION

31.1. Equipment and Materials:

* Detailed engineering drawings of the nozzle and transport tube.
* Sample flow velocities under planned conditions.
* Computer and computer program Deposition 2001a or latest

version.

89
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Quality Assurance Plan and Standard Operating Procedures

31.2. Calibration:

31.2.1.None required.

32. ESTIMATING PARTICLE LOSS IN TRANSPORT TUBE

32.1. Describe Transport Tube.

Make a table listing in order from the nozzle the components of the
transport tube; bends, straight runs, other, and angles of bends and
straight runs.

Record all entries in ink. Correct any errors by striking through the
erroneous entry with a single line. Annotate the correct information
directly adjacent to the error. Initial the correction.

32.2. Open Deposition 2001a or latest version. Enter data in the setup menu.

32.3. Confirm data entry is correct and thin run program.

32.4. Print out results and input data.

33. TRAINING
Persons using this procedure should be trained to the procedure. Training
records should include:

" Date, time, title of session, and description of session
* Person(s) performing training, including signature
" Person(s) being trained, including signature.

34. REFERENCES

* ANSI/HPS N13.1-1999, "Sampling and Monitoring Releases of
Airborne Radioactive Substances From the Stacks and Ducts of
Nuclear Facilities"

90
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Quality Assurance Plan and Standard Operating Pro6edures

STANDARD OPERATING PROCEDURE PTE-007
QUALIFICATION OF EFFLUENT MONITORING INSTURMENTATION

FOR THE PROJECT W-314 EXHAUSTER STACK

SCOPE AND OBJECTIVE - This procedure applies to the Qualification of theEffluent monitoring instrumentation for the Hanford Tank Farm Project W-314Exhauster stacks.

35. RESPONSIBILITIES

35.1. Project Manager (PM): The PM is responsible for ensuring the
implementation of this SOP by personnel trained in its proper use. ThePM is the primary point of contact regarding all work performed byIdaho State University (ISU) and Auxier & Associates, Inc. (A&A) andreports to the Premier Technologies project coordinator.

35.2. Quality Assurance Officer (QA Officer): The QA Officer is responsible
for ensuring the review of all documents and data generated on theproject to ensure that they meet specified quality objectives. The QAOfficer is responsible for providing jeneral and independent oversight
for the QA/QC activities, and reports results directly to the PM. The QAOfficer should perform audits, maintain a database of audit findings, andfollow their resolution and closure.

35.3. Site Manager (SM): The SM is responsible for ensuring that all work isperformed m a manner that satisfies quality assurance (QA) and qualitycontrol (QC) requirements specified in the Compliance Testing WorkPlan. The SM oversees the data collection and analysis for the
measurement of the cyclonic flow angle in the Hanford Tank Farm
Project W-314 Exhauster.

35.4. Testing Team Members: Testing team members are responsible for
meeting the requirements of this SOP. Testing team members are
responsible for the proper collection of information according to thisSOP.

36. EQUIPMENT, MATERIALS, AND CALIBRATION

36.1. Equipment and Materials:
* Detailed engineering drawings of the placement of the

instrumentation.
* List of expected radionuclides and relative concentrations.
* List of expected non-radioactive interferents.
* NESHAPs detection requirements for major radionuclides
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Quality Assurance Plan and Standard Operating Procedures
36.2. Calibration:

36.2.1.None required.

37. EVALUATING EFFLUENT MONITORING INSTRUMETATION

37.1. Review manufacturer's data and test results.
Collection efficiency
Detection efficiency and limit
Background (radon) algorithm
Operating temperature
Flow rate control
Alarms settings
Adjustment, calibration, and maintenance requirements
Electrical requirements
Electromagnetic interference
Vibration and orientation stability

37.2. Compare each result from 3.3 to system requirements in tabular form.

37.3. Make conclusions concerning ability of instrument to perform the
required tasks.

38. TRAINING
Persons using this procedure should be trained to the procedure. Training
records should include:

* Date, time, title of session, and description of session
* Person(s) performing training, including signature
" Person(s) being trained, including signature.

39. REFERENCES

a ANSI/IEEE N42.18, "Equipment for continuous monitoring of
radioactivity in gaseous effluents"

* NESHAPs evaluation of effluent.
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hvpon Fp"( : Nry 18 2 10:20AM ax Station : TDAVO STATF UTV 7Y PHPYSIC4 D46T. 1 -1

Nov 19 03 01:18p Apex Inst (91S)557-7110

PEX .#am".-
. NSRUMENTS

S-TYPE PITOT TUBE CALIBRATION SHEET
Reference US EPA Reference Method 2 (40CFR60, App. A, Meth. 2)

PITOT SERIALN 2072
PITOT TYPE: 6PT4

STD. PITOT TYPE: ELLIPSOIDAL

Cp():1.000

CALIBRATED BY: AD

CAUBRATION DATE: I0-UI-02

BAROMETRIC PRESSURE: 29.53 In Hg

STATIC PRESSURE -40 nu H20

BLOCKAGE %: n/a

CORRECTION FACTOR: 1.00

SIDE "A" CAL11RATION
Pstd P(s) DEVIATION

RUN NO. mm _ _ Mm 112__ Cp(s) Cp(s) - avg.Cp(s)

1 19.0 26.0 _0.871 0.116

2 _____19.0 26.0 0.8716 0.116

3 19.0 26.2 0.8683 -0.231

AVERAGE 0.871

SIDE "B" CALIBRATION
Pstd P(s) DEVIATION

RUN NO. mm Hp0 mm HZO Cp(s) Cp(s) - avg.Cp(s)

I I .u 26.0 0.8718 0.2 

2 19.0 26.2 0.8683 -0.058

3 19.0 26.3 0.3666 -0.230

OVERALL AVERAGE 0.870

ACCEPTANCE CRITERIA

AVG. ICp (A) - AVG. Cp (811 0.0017 must be less than or equal to 0.01
Standard Deviation A a 0.0020 must be less than or equal to 0.01
Standard Devtatloe 9 i 6.0028 u st be less than or equal to 0.01

Ireach of the above criteria are met the overall avg. Cp (Side A or Side B) may be used.

I cary that 1he above pSot tube was testad in accordance W% te US EPA Meftd 2 swurlwf
See Se Code ot Federd Reguallon. Tib 40. Appendk A. Memo 2. fem 4.

sigakffa - Gat_____ :7

p.1
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Dwyer Instruments - FLOW Page 3 of 3

RM -122-20 SCFM Air IF$86.00*

MC-123-SSV 3-30 SCFM Air $86.00*

RMC-134-SSV 2-20 Gal. Water per hour $86.00*

RMC-135-SSV 8-90 Gal. Water per hour [5.0*

RMC-141-SSV .1-1 Gal. Water per min. .$86.O0*]

RMC-142-SSV .2-2.2 Gal. Water per min. $86.00*

RMC-143-SSV .4-4 Gal. Water per min. $86.00

IRMC-144-SSV .8-7 Gal. Water per mi. $0O*

I RMC-145-SSV 1.2-10 Gal. Water per mi. $86.00*
*Prices are based in US currency and may change for international customers due to and not
limited to customs brokerage fees, export packing and documentation, tariffs, duty and taxes.
Click the Model Number of the item to add the item to your shopping cart.
VIEW YOUR SHOPPING CART

Home Product Information Free LUterature Intemational Distribution Retail Store About Us Careers Contact Us
Terms & Conditions of Sale

Terms of Access J
0 Copyright 2003 Dwyer Instrumenis. In. All rights reserved.

http://www.dwyerinst.com/htdocs/FLOW/qsrm.cfm 3/13/203
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UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENTNO. : 4,919,853 
Page 1 of 6

DATED : April 24, 1990

INVENTORS): Joseph L. Alvares, et al

it is C~fic~ d dhat enig appear% in the abovendentifild patent and that said Letters Patent Is hereby

Sargmted as shom bdo*:

The title page showing the illustrative figure should 
be deleted to

appear as per attached 
title page.

In the Drawing:

Sheets 1. 2, 3 and 4 including 
Figures 1, 2, 3, 4 and 5 

are

hereby incorporated into the above-identified United 
States Patent.

Sighed and Sealed this

Twentyseveth Day of August, 199

A Itest:

Attrd"S Offcct
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United States Patent jig, .
1111 Dateg aLNub4e:A 410Alum eet a]. (450 Date OfPOW:n Apr.2-4,1990

154] APPARATUS AND I TMOD FOR
SPRAYING UQUM MATERLA.S

1751 Investor: Joseph L Alvsrez Idaho pa,;Llo~yd
D. Wao, igby. bath of Id. -

173] Assigae: Tbe United States of Anermi as
reprmmated by the UiAed States
Department of Enegy, Wasinton

- D.C. -
Appl. No.: 144,631
Filed Jan. 21, 2988

[121 U.S.C.. .... 64/12; 261/79.
261/142; 261/DIG. 78; 425/7

1581 Field of Search ............... 264/12. 13. 14; 425/6,
425/7; 261/73.2. 142. DIG. 7i

References Cited
U.S. PATENT DOCUMENTS

1.$92,952 7/1926
2.101.922 12/1937

XS691 1/1951
2.317 1 S/1939
2.929.436 3/1960
2.997.24 1/19%1
3,067.956 12/1942
3.24.430 4/1970

LeP&Sler - . 261/73.2
StoesHng .........- ~. 26t/142

K -----........... 261/7L2

Nidsos CC &L. - 241/1
Tove 241/1statt ........_.2617.2

309 1/y971 ea 261/wU.2113 #A1944 KIM 21/3.3no,3I 7A194 Brools 16/463^99921 I1AS 3uuoI 1634/463.93.114 1/17A M a Riv 241/DI0. 744.261,131 1/1931 PEdhe a. 1.................../7.24.4MS II/14 Glodj _ _ H/78.
4.41.34 12/1914 GMt . 264/12

OT7ER fUBUCATIONS
The Dynamics n Themoynamic of Compresube
Mid Flow", Ascher EL Shapio, voL. 1. pp. 14-V

(1953).

Pdm&Y Zamher-4an 1L. Silbagigh
4mniLeat Zxsulw.~-4uy Lynn PeruigAltworw Agent. -E preh-Hugb 0. Glenn; Roben j.Filber; WIim R. Moser

A method for spraylzg liquids involving a flow of gaswhich shears the ligqid. A flow of ga is introduced in
a couverging-dliverging nosrle where it meets and
shees the liquid Into uma particles which are of a sizeand unifoamity which can be coutrofled through adjust-ment of preaures and gas velocIty.

6 Claims, 4 Drawing Sheets
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0.100" -*1 14- 0.5 -0.75" 0.1

Connect to gas supply

I

18-25*

+*1 5+- ID - 0.020"

Not drawn to scale. The dimensions are not critical as the ranges Indicate. The lower tube (stainless hypodermic
works well) extends Into the liquid. The sprayer works in any orientation so it is a matter of ensuring flow. The
sprayer lifts water about 20" so length of the feed tube Is only critical to heating the liquid.

....... ~---~.

I

0.5 - 0.625"
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1N-TOX PRODUCTS

1712 Virginia NE
Albuquerque, New Mexico 87110

Phone (505) 299-1810
Fax (505) 293-9506

Developers and Suppliers

Aerosol Equlpntri for Toxicology & Environmintal Research

Mar. 25, 1993

Mr. William J. Carmack;

I am in receipt of your letter dated Mar. 8,1993 and will try to
answer your questions as best I can. The Impactor that you make re-
ference to is indeed a 20L/min. Impactor with ECD cuts of 11.2 to.66.
I have enclosed a. copy of the curve and particle data for you. You will
note on the curve that we show particle collection sizes for a short range
below and above the designed flow range. This Impactor will function at
these 'ranges and possibly a little farther, but we do not recommend that
the user try to operate it at as low a ran4e as you have mentioned. The
particles become uristabe as the reynolds number gets lower. We never try
to design.an Impactor that operates at a reynolds number lower than 500.
I el that you would be able to operate this Impactor at 14L/min., but I
wouid not suggest that you go much below that. I am sure that the other
four Impactors that you mentuoned are of -the same flow rate and particle
size range as the one you have that is stamped. You can check them out
by sizing the jets with drill balnks or by use of an optical comparator.
One of the enclosed sheets has the jet diameters (in inches) listed on it.
I have also enclosed the same information for the 1L/min. Impacotr. I am
sorry that I can not be more helpful to you, but if you have problems with
the jet sizing you can send them to me for sizing.

I have listed the catalog numbers and prices for the other instruments
you requested. I do not have a lot 6f information on the High Temp Impactor,
but it is the same model that is used by Lovelace Biomedical. If you wish,
you could get more info from George Newton at ITRI, or I will try to get
the information you might need. Please let me know if I can help.

Sin rely yours,

Larry E. Bowen

Diffusion Battery: cat. no. 02-2000 Cost: $ 3,950.00
.his instrument is machined to be compatable with
he Multi-Jet Impactor as a per-cut unit.

High Temperature Impactor; cat. no. 02-300 Cost: $ 6, 975.00
Gold Wire seals are not included at this price.

Diffusion Battery: cat. no. 02-1900 Cost: $ 1,925.00
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STAGE NO. 1

FLOW

14000 cc.

16000 cc.

18000 cc.

20000 cc.

22000 cc.

24000 cc.

STAGE NO. 2

14000

16000

18000

20000

22000

24000

cc.1

cc.,

cc.

cc.,

cc.-

cc.

STAGE NO.

E.C.D.

13.5

12.6

11.9

11.29

10.7

10.3

Re. No.

1644

1879

2114

2349

2584

2819

FLOW

14000

16000

18000

20000

22000

24000

cc.

cc.

cc.

cc.

cc.

cc.

4

E.C.D.

3.3

3.1

2.9

2.8

2.6

2.5

STAGE NO. 5

8.4

7.9

7.4

7.1

6.7

6.4

1411

1613

1814

2016

2217

2419

14000

1600

18000

20000

22000

24000

cc.

cc.

cc.

cc.

cc.

cc.

STAGE NO.

14000

16000.

18000

20000

22000

24000

3

cc.'

cc.

cc.

CC.

cc.

cc.-

STAGE NO. 6

5.3

5.0

4.7

4.4

4.2

.4.08

1467

1676

1896

2095

2305

2514

14000

16000

18000

20000

22000

24000

cc.

cc.

cc.

cc.

Cc.

cc.

STAGE NO. 7

FLOW

14000 cc.

16000 cc.

18000 cc.

20000 cC.

22000.cc.

24000-cc.

Re.. No.

1650

1886

2121

2357

2593

2828

2.1
1.9

1.8

1.76

1.64

1.61

1715

1960

2205

2450

2695

2940

1.33

1.24

1.17

1.11

1.06

1.01

1780

2035

2289

2543

2798

3052

E.C.D. -

.83

.78

.74

.70

.66

.64

Re. No.

2001

2287

2572

2858

3144

3430

1

A-164
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IMPACTOR SIZE. 20L/min.

E.~.C'.D.' 'RANGE. 11.3 to .7

STAGE NO.

1 (MtOE)

2

3

4

5

6

7

No. OF JETS.

1

2

3

4

6

9

12

JET DIA. (inches)

.460

.268

' .172

.115

.074

.047

.032

E.C.D.

11.29

7,

4.4

2.8

1.76

1.r

.70

* -I

A-165
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IMPACTOR SIZE. 20L/min.

E'..C'.D.'RANGE. 11.3 to .7

STAGE NlO.

1 (OdE)

2

3

4

5

6

7

No. OF JETS.

1

2

'3

4

6

9

12

JET DIA. (inches)

.460

.268

£ .172

.115

.074

.047

.032

E.C.D.

11.29

4.4

2.8

1.7.6

1.11

.7h
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Calibration Curve for PM Sampling

4
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Attachment Seven - Table 1
25 z SID A Insen Minimum Flow VelocIty

Thie 08:30 21 Marct, 2003 Indhes a when VP 0 VP When 4 90 Vs (nn)Al 0.5 3.000 0.020 522A2 1.3 2.000 0.025 583A4 23 2.000 0.030 639A4 3.8 0.000 0.038 719AS 8.1 0.000 0.032 660AS 9.7 0.000 0.035 690A7. 10.7 1.000 0.030 839Ae 11.5 1.000 0.030 639AUM Absolute Values 9.00 Sum center (2/3)= N709Averag Absolute Values 1.13 Average center (2/3)= 677
nrierlion

Time:when VP 0 VP When21 90 Vs (mi*n)BI 0.5 0.000 0.020 62282 1.3 1.000 0.022 547B4 2.3 0.000 0.025 583B4 3.8 0.000 0.029 an88 8.1 2.000 0.031 6508e 9.7 0.000 0.031 650B7 10.7 0.000 0.031 65096 11.5 0.000 0.029 828Sum Absokt Veit=e 3.00 Sum center (21n) r 2.511Averge Absolute Values 0.3 Average center (23) a 628

Avereage FPM over entire stack - 622 feetMin.Average FPS over entire stock = 10 featlsec,Temperature a 8.500 C Os(schn) over eftA stack 489 feee/min.rs = 7. F Qs(acfs) over entire stock = STs= 507.300 R
Ps - 25.580 In Hg Average FPM center 213 a 653fhournfMa = 29.000 bIb-mole Average FPS center 2/3 a feetfter-
Cp. - 0.70 Qs(ac) center (23)= 513 feetf/mni.Kp * 85.49D Qs(acfs) center (213) - feet3/ec.Ka 4241.796 

455

lnyestlaation of Cvclonlc Flow LnvestlCtIon of Stack Dry 1G Velocity Profile

Grand Sum Absolute Values 12.000 GrandCSumnmle w s of stack
Grand Average Absolute Values 0.750 Grand Average 653

Grand Standard Deviation 41Statement of Test Performance:. Co d.rAverage of Absolute Values Statement o( Test PerformanceMust be lees then 20 degrees Pass Test COV Must Be Less Then 20% (I.e. 0.20) Pass Test
tAversged over measurement times relative to Pocetello Regional Airport Meterologlesi Station.

-~

l



Attachment Seven - Table 2
MaxImum Flow Velocity

40 hz SKID A
Thw: I1O 21 Match. 2003

Al
A2
A3
A4
AS
Atl
A7
AS

Sum Absolute Values
Average Absolute Values

Tke: 10:30 21 March 2003
B1
B2
83
84
B5
88
B7
Be

Sum Absolute Values
Average Absolute Values

Insertion
inches

0.5
1.3
2.3
3.8
8.1
9.7
10.7
11.5

insertion
Inches

0.5
1.3
2.3
3.8
5.1
9.7
10.7
11.5

Temperaturo =

Tom
Pei=
Ma'
CpN)=
Kp=
K'

awhenVPm= VPlWhenau9O
1.000 1.320
2.000 1.440
0.000 1.600
1.000 1.850
0.000 1.20

-1.000 1.520
-1.000 1.460
-2000 1.30

8.00 Sum center (213)x
1.00 Average center (23) =

a when VPi0 VP When a=90
1.000 1.180
3.000 1.250
0.000 1.330

-1.000 1.440
-2.000 1.710
-2.000 1.30
-. 000 1.50
-2.000 1.520
14.00 Sum center (23)

1.75 Average center (2M3)2

9.880 C
49.784 F

90.784 R
25.580 in Hg
20.000 lMb-mole

0.870
85.490

4252.168

4250
4,439
4,531
4,752
4.709
4,561
4.455
4,314
18,552
4.38

Vs (fMin)
4,019
4,153
4.206
4.439
4.838
4.723
4.65

18.268

4567

Average FPM over entire stack =
Average FPS over entire stack =
Qs(ectn) over entire'tack
Qs(acs) over enre stack

Average FPM center 13
Average FPS center 23 =
0s(ackn) center (213)=
Qs(acfs) center (2/3)

Grand Sum Absolute Values
Grand Average Abeolute Values

Statement of Test Perormance:
Average of AbsoluteValues
Must be les then 20 degrees

22.000
1.375

Pass Test

investad m of Stock Dry Gas Velocity Pmfl
Consideing middle two thirds of stack

Grand Sum 38,818
Grand Average 4,802
Grand Standard Deviaton 189
Cov . 0.04
Statement of Test Petmence
CCV Must Be Less Than 20% (.e. 0.20) Pass Test

'Averaged over measurement times relaive to Pocatello Regional Akpot Meterological Staton.

4,480
75

3,518
59

4.602
77

3.815

3.193

feeomtfl.

feet/se.feset.

feethn
feevsen.
feesec.

Vs ftin)n

I



Is m
PsI =
Ms

Kpm
K -

507.300 R
25.470 In Hg
29.000 lbwmole
0.870

4250.945

Average FPM center 2/3 =
Average FPS center 2/3 =
Qs(n) coimt(3) =
0s(ads) center (1) .

Attachment Seven - Table 3
60 hz SIOD A Insaedon

Tie 0948 2D Mard23 Indie a whee VP - 0 VP When a 00 Vs WmhiM)Al 0.5 3.000 0.570 2792A2 1.3 2.000 0.600 2,65A3 2.3 0.000 0.655 2,905A4 3.8 .2.000 0.700 3.094AS 8.1 -12.000 0.715 3.127AB 9.7 -11.000 0.750 3,203A7 10.7 -15.000 0.710 311Aa 11.s -2.000 0.0w 3005Sum Absolute Values 47.00 Sum center (2/3)= 12,417Average Absolute Values 5.88 Average center (2)3) 3.104Inseron
Time: 10:30 21 March, 2005 i a VP V

61 0.5 3.001) 0.540 Z182 1.3 3.000 0.600 288583 2.3 2.000 0.640 2,15984 3.8 -1.000 0.871 3,02985 8.1 -2.000 0.790 3,28768 9.7 -2000 0.760 322497 10.7 4.000 0.715 3,1278 11. -3.000 0.650 292Sum Absolute Values 20.00 Sum center (2/3)= 140Average Absolute Values 2.60 Average conter (213) 3,125
Average FPM over enire stack a
Average FPS over antri stack aTemperature 8.500 C Qs(awh) over ene stack =

47.300 F cls(acf) Over end1m slack a

Grand Sum AbsozuteVaruss
Grand Average Absolute Values

Statement to Test Performance:
Average of Absolute Values
Must be lees then 20 degrees

67.000
4.188

Pass Test

Investaatlon of Stack Div Gas Velocity ProiE

Grand Sum Cnsldering middle two th*ds of stac*
Grand Au 24.917
Grandander a al 3.115S

nS ea 117

Statement of Test Peribmance
COV Must Be Less Than 20% (I.e. 0.20) Pass Test

Averaged over measurment omes relatve to Pocatello Regional Airport Meterological Statin.

r..

()

feethntn
feet/min.
fee/min

feet/see

fe'nin.
feet/sec.

3.024
50

2,375
40

3,115
52

2.162



Attachment Seven - Table 4

26 hz SKID B
TlImer 10:05IAdI. 2003

Al
A2
A3
A4
AS
AS
A7
All

Sun Absolute Values
Average Absolute Values

Insertion

0.5
1.3
2.3
3.8
8.1
9.7
10.7
11.6

insetion
Tme: 12:10 18 April. 2003 inches

B1 0.5
B2 1.3
133 23
B4 3.8
8s 8.1
96 9.7
97 10.7
Do 11.6

Sum Absolute Values
Average Absolute Values

Temperature =

Ts a
pal
Ms =

Cp a
Kp a

K =

Minimum Flow Rate

a whl VP * 0
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000

0.000

0.000
0.000
0.000
0.000

Vs (ftlmIn)VP When a a90
0.015
0.015
0.020
0.020
0.020
0.020
0.015
0.015

sum (2/3)
average (23)

VP When a90
0.020
0.020
0.030
0.030
0.030
0.030
0.025
0.025

sum (2/3)
average (23)

11.8 C
53.2 F

513.2 R
25.360 In Hg
29.000 lMbnole

0.170
86.490

4285.023

457
457
527
527
$27
527
457
457
Z109
527

Vs (tftmin)
527
527

646
68
848
589

2.583
648

Average FPM over enre stack z 547 feef/mIn.
Average FPS over enure stack = 9 fevwsec.

a1(ach) over entire stack * 430 FeetAhin.
Os(acts) over entire stack w 7 feetlsec.

Average FPM center 2/3
Average FPS center 2/3=
Os(ackn) center (2/3).
Os(acts) center (2/3) x

588 feetfiin.
10 feet/sec.

481 feetm*,
feeklsec.

401

Grand Sum Absolute Values
Grand Average Absolute Values

Statement of Test Performance;
Average of Absolute Values
Must be less than 20 degrees

0.000
0.000

Pass Test

Investlation of Stack Dry Gas Velocity Profile
Considering middle two thIrds of stack
Grand Sum
Grand Average
Grand Standard Deviason
COV
Statement of Test Performanca:
COYV Must Be Leass Then 20% (.e. 0.20)

'Averaged over mssurernant times relative to Pocatello Regional Alrprt Meterological Station.

4.692
588
83

0.11

Pass Test

Inches



Attachment Seven - Table 5

MaxiMum Flow Rate40h SKID B insertion
Time: 07.%1 April 18,2003 inches a when VP = 0 VP When a 90 Vs (feet/mrin.)Al 0.5 -10.00 0.820 3.39721.3 .1.00 1.020 3,78832.3 -. 00 1.150 4,0233.8 -3.00 1.275 4.238AS 8.1 -1.00 1.390 4,422

AO 9~~.7 10 .7 =
AS ~ 11.5 5.00 1.215413

Sum AbwWkde Valus 37.00 Sum center (2/3) 135Avrage Absokut Values ln4.83 Average center (2/3)- 4227Insertion
Time 13:32 Aprtt 18, 2003 ie a when VP ma VP n 90 Vs (faet/min.)a1 0.5 -8.00 0.950 3,65602 1.3 -4.00 1.100 3,934B3 2.3 -3.00 1.210 4,126134 3.8 -3.00 1.310 429385 8.1 2.00 1.240 4,177Be 9.7 3.00 1.115 3,981B7 10.7 5.00 1.075 3A889 

1B8 11.5 6.00 1.050 3,844Sum Absolute Values 32.00 Sum carder (2/) 185Average Absolute Values 4.00 Average center (2/3) 4.139

Average FPM over entire stack w 4.018 feet/mn.
Average FPS over entire stack . 67 feet/sec.Temperature = 15.0 C Qs(ndm) over entire stack = 3,154 feet?/mIn.

T 519.0 Os(acfs) over entke stack = 53 feet/sec.
Pi = 25.330 In Hg Average FPM center 2/3 4.183 feeflmn.Ms = 29.000 lb/lb-mole Average FPS center 2/3 - 70 feet/se.Cpu 0.870 Qs(adm) center (2j3) 3.MKp -85.490 Os(acfs) center (2/3) = 55 feet3/secK 4311.552 

2823.035

Investiation of Cyclonic Flow InvestIgation of Stack Dry Gas Velocity Prfile
Considering naiddle two thirds of stackGrand Sum Absolute Values 89.000 Grand Sum 33,45Grand Average Absolute Values 4.313 Grand Average 4,183
Grand Standard DevAtilon 148StAterent of Test Performnance: CCYV 0.035Average of Abso2ue VauesP Statement of Test Performance:Must be less tw 20 degrees Pass Test COV Must Be Less Than 20% (Le. 0.26) Pass Test

IAveraged over mneasurement times relative to Pocatello Regional Airport Meterblogleal Station.
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Assessment of Modifications to the Eberline AMS-4 Beta Continuous Air Monitor
Relative to IEEE/ANSI 42.18-1980

1. 0 INTRODUCTION

Idaho State University (ISU) in collaboration with Auxier and Associates (AA) Personnel have
been requested by Premier Technology Inc. to assess the impact of modifications made to the
Eberline AMS-4 Beta Continuous Air Monitor as installed as an off-line monitor in the AN241
Primary Exhauster System (W314). The assessment requested was to consider how changes to
the AMS-4 system might impact the system's performance relative to the IEEE/ANSI 42.18-
1980 standard entitled: Specification and Performance of On-Site Instrumentation for
Continuously Monitoring Radioactivity in Effluents. The working group comprised of ISU
and A&A subject matter experts was provided a brief description of the changes made to the
AMS-4 system. This oral description provided was accompanied by an inspection of the
system by members of the working group. The working group was to base their assessment on
professional judgement.

1.1 Description of Changes to the AMS-4 System
During design and construction of the AN241 Primary Exhauster System (W314), Premier
Technology's development staff noted a potential problem with high temperature effluent
under certain hypothetical operation conditions of the exhauster unit. Specifically, it was
feasible that high effluent temperatures could increase the temperature of components in the
unit's sampling and detector enclosure. High temperatures of the magnitude anticipated,
could conceivably have affect on the radiation detection system's electronics that were
destined to be in close proximity to the sampling head and filter. Nominally, the electronic
component that is anticipated to be in close proximity to the radiation detectors and
subsequently the sampling head and filter would be the radiation detection system's pre-
amplifier module component.

To alleviate concerns about possible temperature affects on the electronic components of the
AMS-4's radiation detection system, they were removed from the sample head/detector module
enclosure to a separate instrument cabinet about 1.5-meters away and into an enclosure
incorporating the majority of the radiation detector signal processing electronics. Separate
coaxial cables supplying high voltage power to the detectors and conducting the detector signal
from the point of origin back to the main radiation detection electronic module, run from the
sampling cabinet through a short electrical conduit and into the adjacent instrument cabinet.
Figure One is a digital image of the changed system.

ATTACHMENT EIGHT Page 1 of 6
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2.0 ANTICIPATED AFFECT OF DESIGN CHANGES

Although the exact function of the electronic components moved were not available to the
Assessment Working Group, the group proceeded with an assessment of the impact of the
change primarily because the extent of the change was relatively minor. The Assessment
Working Group anticipates that the change most likely would improve the range of
performance of the system in most respects, in particular the performance characteristics
relative to operation when high temperature effluents are being exhausted. The Assessment
Working Group herein provides informed speculation on the likely impact on IEEE/ANSI
42.18-1980 operational performance parameters due to changes in the AMS4 system.

The recognized system changes as defined by the Assessment Working Group include:

1. Changing the mounting arrangement of an electronic circuit board.
2. Mounting the board in a separate and differently designed enclosure.
3. Adding between 1.5 and 2 meters of cable between the detector and
electronic signal processing components of the radiation detector system.

These changes provide reason to question the modified LMS4 system's responses to both
temperature and mechanical vibration, and its detection sensitivity. Any performance standards
that reflect the quality of the component enclosure integrity or quality of component mount
security may be affected. Any performance standards that reflect the quality of the radiation
signal may be affected. The additional cable changes the detection system capacitance, may
effect impedance matching, may provide an opportunity for environmental conditions like
humidity or dryness to impact the system, and provides a potential opportunity for radio-
frequency or microwave-frequency electromagnetic radiation interference. Table One from
the text Radiation Detection and Measurement provides information on impedance and signal
attenuation for common types of coaxial cable and coaxial connectors. Cleary, when one
combines the effects of these potential changes to the detection system, it can reasonably be
speculated that the additional cable may decrease the radiation detection system signal to noise
ratio and hence have a deleterious effect on the minimum detection level capability of the
system. The modified system is unlikely to respond very much differently than the
original system with respect to any of the performance parameters, but one can not with
unwavering confidence know the final product of these changes without empirical data
that measures the net magnitude of changes on the performance parameters. Further,
IEEE/ANSI 42.18-1980 essentially requires that measured information about the systems
operational capability relative to the performance parameters needs to be available.

ATTACIMENT EIGHT Page 3 of 6
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2.1 Details of IEEEIANSI 42.18-1980 and Consideration of Design Changes.
Table Two provides an outline of all of the Performance Statements that must be available for
a continuous radiation monitoring system according to recommendations made in IEEE. !ANSI
42.18-1980. Table Two also summarizes the Performance Specification requirements relative
to IEEE/ANSI 42.18-1980. A summary of the Assessment Working Group's evaluations

regarding the likely impact of AMS-4 modifications to previously reported IEEE/ANSI 42.18-
1980 performance capabilities is provided in Table Two in a binary statement and with an
estimate of the relative importance of the changes on a scale of 1 to 10.

3.0 CONCLUSIONS

Table Two provides the details of the Assessment Working Group's analysis of impacts due to
changes in the AMS-4 system on the previously reported IEEE/ANSI N42.18- 1989
performance and information requirements. There are four major areas of performance
described in IEEE/ANSI 42.18 -1980: Detection Capability, Physical and Electrical Operating
Limits, System Reliability, and Calibration.

The category "Detection Capability" includes 12 major Performance Statement
requirements and several sub-requirements and it involv9s 6 major Performance Specification

requirements. The AMS-4 modifications have a potential, even if arguably small, to impact on
these areas. Mainly, the addition of a cable might affect the system's signal to noise ratio and
timing characteristics to some small extent. Data will be necessary to document the differences
in response in this area. There may not be an appreciable change on these areas because of the
AMS4 modification, nevertheless, data to verify this "speculation of minor impact" is not
available.

Category two includes Physical and Electrical Operating Limits. The AMS-4 modification is

likely to have only a small effect, if any, on these required operating parameters. Empirical
data is necessary to determined the magnitude of effect. This category has 15 Performance
Statement requirements and 7 Performance Specification requirements. The key issues

associated with the AMS-4 modification with respect to this category include: temperature
related response changes, structural or mounting stability changes, and potential enclosure
integrity changes.

The third category considers instrument reliability. There are 8 listed Performance Statement
requirements and 4 Performance Specification requirements in the third category. With the

exception of potential extracameral effects the AMS-4 modifications are not anticipated to
affect the items in this category. Further, the performance criteria concerning potential
extracameral effects are only suggested, not required.

Calibration issues represent the subject matter in the fourth category. The fourth category has
2 Performance Statement requirements and 6 Performance Specification requirements.
The AMS-4 modifications will not impact the items in this category.

ATTACHMENT EIGHT Page 5 of 6
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PEX
INSTRKOUMENTS

S-TYPE PITOT TUBE CALIBRATION SHEET
ROfMrnc. USEPA Refrenc MeMod 2 (40CFRM, App. A, Moth. 2)

PrIOTSERMAS -2072

MTOTYPE: 6PT4
STO. PITOTTYPI ENd iecl

Cp(std): 000'
CAUBRATED BY:_____

so " CU "A O
nn M

rm uW we) Cp(s) - ova.Cpms
1~X - L. m g2 0.11

2______ 19.0 25.2 fin8 ZZ is2________ I. f 25.0 6.572 0.1163 Ugo 2 *A"g -0.231
I AVERAGE I .871

811E B CAUBRATION
POId P(G) DEVIATION

RUN NO. mn H60 mm a - Ms) - w" wOs)
1 1.0 28.0 6.8716.28

2 i.o 20.2 0.-6-
3 13.0 2.3 .666 420

. AVERMGI eugs

OVEAL AVEAGE 0.87

ACCEPTANCE CRITERIA
AVG. CP (A) - AVG. Cp () W m, be M then o squa to 0.1SW~tindd OaR A CAM must be ls" than or equal to o.61
8tuum hto m 0.abve0026we mu. ia0A~tbeeslnornquaitoool

o of M m c aire mt the overuI avg. Cp (Bide A or Side B) may be uged
I miny Sutt ~saa ph~ imanbdM amwlar0. -w-.3 US EPA Mebd 2 .mnI*.i1 3 s OodsFdu frm etpan TIS. . P.I i@, Apv.e A. 14134 2. aS. 4t.

CALIBRATION oATE 10-Jui02
BAROMETRIC PRESSURE 29.53 I Mg

STATIC PRESSURE -15 mm1 H20
BLOCKAGE%: va

CORRECTION FACTOR: 1.00

I
121

~1

I-

p(s)

'I
Il

I

:1
r:1

___ SIDE "A" CALIBRATiou

A-222

DEVIATION
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Increments of: 1:00 hour
pressure
18-Apr-03 19-Apr03

time inches Hg hes H
- 1:00 25.056 25.169 r-

2:00 25.059 25.170
3:00 25.065 25.174
4:00 25.068 25.173
5:00 25.076 25.180
6:00 25.085 25.186
7:00 25.094 25.191
8:00 25.106 25.204
9:00 25.111 25.213

10:00 25.112 25.214
11:00 25.116 25.215
12:00 25.117 25.213
13:00 25.116 25214
14:00 25.108 26
15:00 25.106 25.201
18:00 25.102 25.200
17:00 -25.102 25.199
18:00 25.107 26.195
19:00 25.120 25.193
20:00 25.136 25.194
21:00 25.144 25.194 -
22:00 25.160 25.199
23:00 25.166 25.205

Average 25.106 25.196
Standard Deviation 0.029231 0.014696
Grand Average 25.151
Woddng Day 07:00 until 19:00 hours:
Working Day Average 25.109 25.205
Standard Deviation 0.007267 0.008732
% COV 0.028941 0.034646
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- Premier Technologies Inc. W-314 Exhauster 52
ANSI/HPS N13.1 Qualification Project

Quality Assurance Plan and Standard Operating Procedures
Cyclonic Flow Angle Measurement Form (Form FTE-01)

Premier Technologies W-314 Exhauster SN# 5461

Measurement Date _ ?# / C !
Fan Exhaust Configuration:

Motor Power frequency 4 16
Motor current draw

1. Equipment used and calibration
Manometer Serial Number 4 k .4.-
Pitot-Tube Type-S Serial Number .2072
Traverse spacing pre-marked on pitot tube / pilot tube Inspected by. / .

2. Location InspectIon
Location Comments: e A 1 14. ,- etje $9
3. Equipment setup

Connect manometer to tubing Pre-test leak test performed
Adjust manometer sensitivity - ,. Level and zero the manometer /

4. Perform traverse readings (record velocity pressure and angle)
Approximate :Run Start Time: 1123[ Run Complete Time: J1L6

5. Post measuremept leak test ( at least 3" wg)
successful . measurement voided

6. Record any condition which might affect measurements' ii rnu

7. Holes covered
Complete /

7.Manometer Verification

A. Inclined Differential Manometer
a) Inclined differential manometer employed verification not required.

b) Inclined nanometer Zeroed
c) Inclined Manometer leveled

B. Other differential pressure measurement devices

Pressure measurement verification passed (wIthin 5%)
Test Test Velocity Pressure (nches w Static Pressure inches w )
Number Velocity Manometer Reference % Manometer Reference %

2p)' Difference Difference

2
.3

Measurements by:

ature P rint name

QA Review by:

Signae Print name

Project Manager approval:

Signture "Prin t nam e S

Date

Date

-Date

52
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Premier Technologies Inc. W-314 Exhauster 52
ANSI/HPS N13.1 Qualification Project

Quality Assurance Plan and Standard Operating ProceduresCyclonic Flow Angle Measurement Form (Form-FTE-001)
Premier Technologies W-314 Exhauster SN#

Measurement Date 1_ bo
Fan Exhaust Configuration:

Motor Power frequency ,z
Motor current draw

7- 1. Equipment used and calibration
Manometer Serial Number /
Pitot-Tube Type-S Serial Number 2c-
Traverse spacing pro-marked on pitot tube / pitot tube inspected by
2. Location Inspection
Location Comments: A4id A +
3. Equipment setup

Connect manometer to tubing " . Pre-test leak test performedAdjust manometer sensitivity . Level and zero the manometer jLI
4. Perform traverse readings (record velocity pressure and angleApproximate :Run Start Time: OQ4: Run Complete Time: 0850
6. Post measurement leak test (at least 3" wg)successful measurement voided 

C
6. Record any condition which might affect measurements A2Va
7. Holes covere

Complete t

7.Manometer Verification

A. Inclined Differential Manometer
a) inclined dif rential manometer employed verification not required.

b) Inclined manometer Zeroed '
c) inclined Manometer leveled CP

B. Other differential pressure measorement devices

Pressure measurement verification passed (within 5%)Test Test * Veloci Pressure Statle Pressure es w )Number Velocity Manometer Reference % Manometer Reference %
_CDifference 

Diffence,
2
3

Measurements by:

Print name Date
QA Review by:

Signture - Date
Project Manager approval:

Signature -:;Pint n%-e Date

52
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Premier Technologies Inc. W-314 Exhauster
ANS/HPS N13.1 Qualification Project

Quality Assurance Plan and Standard Operating Procedures
Cyclonic Measurement Input Form (Form FTE-002)
(Round Stack or Duct)

53

Premier Technologies W-314 Exhauster SN# k
Measurement Date 3J4 / a y) '
Measurement Traverse A Measurement Traverse B
Point Spacing Vebly Presaure Angle @ Point Spacing VelociPrwessr Angle @

(naest0.1in) at - 0 AP-0 (nea st0.1in) at -0 AP-O
On .w) tin H0

Al . 0, B1 S I
A2 .' > B2 5.* f~c6
A3 .' c>'. o . A__ B3 p.*___>
A4 j,,2 p.c 6 ' B4 - C>_ -
A5 1,___. __ ___ B5 YI 0. 0-s
A6 7.7 1,o 0 * B6 4,? __

A7 _o._ ._y / '' B7 /I c>p -f
A8 t.6 0,4 / * B8 t/,
SumaforA -A - SumcforB-B8
Average a is /.45*

If

Measuremen y:

J 04V a A(
fgnPrint name

QA Review by:

Signature -.(I- Print name

Project Manager approval:

Signature Print name I

D / /e 3
Date

Date

:5 / / / 6 :1
Date -P

4 z9

53

A-256
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Premier Technologies Inc. W-314 Exhauster 52
ANSI/HPS N13.1 Qualification Project -

Quality Assurance Plan and Standard Operating ProdeduresCyclonic Flow Angle Measurement ForM (Form FTE001),
Premier Technologies W-314 Exhauster SN#_f2. -A

Measurement Date 3J&L/2 _/ 3
Fan Exhaust Configuration:

Motor Power frequency
Motor current draw C __616_z

1. Equipment used and calibration
Manometer Serial Number ISA -1
Pitot-Tube Type-S Serial Number t a
Traverse spacing pre-marked on tube / pitot tube Inspected by:
2. Location Inspection
Location Comments: 4. ,4n" -eI

3. Equipment setup
Connect manometer to tubing x/ Pre-est leak test peLZrmed =--Adjust Manometer sensitivity vo Pr-etlektsLevel and zero the manometer .--

4. Perform traverse readings (record velocity pressure and angle)
Approximate :Run Start Time: - Run Complete Time: .AD
5. Post measurement leak test (at least 3".wg)

successful r measurement voided 0
6. Record any condition which might affect measurements j OAp

7. Holes covered
Complete

7.Manometer Verification

A. Inclined differential Manometer
a) inclined differe" manometer employed verification not required.

b) Inclined manometer Zeroed
c) Inclined Manometer leveled_ /_

B. Other differential pressure measurement devices

Pressure measurement verification passed (within 5%)
Test Test. Velocity Pressure (nches J Static Pressure (inches w )Number Velocity Manometer Reference % Manometer Reference %

____.. _Difference Difference

Measuremen by:

g r Print name Date

QA Review by:

Signr Pt Date

Project Manager approval:

SIgntre PitreDate

52

3



RPP-46436, Rev. 1 A-258

.Premier Technologies Inc. W-314 Exhauster 52
ANSI/HPS N13.1 Qualification Project

Quality Assurance Plan and Standard Operating Procedures
Cyclonic Flow Angle Measurement Form (Form FTE-001)

Premier Technologies W-314 Exhauster SN# .A

Measurement Date 3 /
Fan Exhaust Configuration:

Motor Power frequency -/,/2
Motor current draw

1. Equipment used and calibration
Manometer Serial Number U -/
Pitot-Tube Type-S Serial Number 2t ;
Traverse spacing pre-marked on pitot tube / pitot tube Inspected

2. Location Inspection
Location Comments: -4 A,&%$ AV&VA4 #2
3. Equipment setup

Connect manometer to tubIng Pre-test leak test performed '
Adjust manometer sensitivity .- Level and zero the manometer

4. Perform traverse readings frecord velocity pressure and angle)
Approximate :Run Start Time: (4 Run Complete Time: /7OZ

5. Post measureme It leak test ( at least 3" wg)
successful measurement voided

.6. Record any condition which might affect measurements

7. Holes covered
Complete

7.Manometer Verification

A. Inclined Differential Manometer
a) Inclined dIfferen l manometer employed verification not required.

b) Inclined manometer Zeroed
c) Inclined Manometer leveled

B. Other differential pressure measurement devices

Pressure measurement verification passed (within 5%)Test Test Velocity Pressure (inches Static Pressure (inches w i)Number Velocity Manometer Reference % Manometer Reference %0(m) Difference Difference

2
3

Measurements by:

rt Date

QA Review by:

Print nam Date
Project Manager approval:

Sigtu rint namd Date

52
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Premier Technologies Inc. W-314 Exhauster
ANSIIHPS N13.1 Qualification Project:: .

Quality Assurance Plan and Standard Operating Prcedures-
Cyclonic Measurement Input Form (Form FTE-002)
(Round Stack or Duct)
Premier Technologies W-314 Exhauster SN# kMeasurement Date 2-/ 3
Measurement Traverse A
Point Speacing e6-dty Pree

A (nearest.1 In) at -0

Al 6 S Al &

sWI Ange @
APZO

-N

Measurement Traverse B
Point ISpacig Vuloci Pressre Angle

I(n eesto.1 In) at -0 gAP=

(in W
A2 -. / C ,- 4- -V
A3 2,; p, B3 .- <
A4 -- <._ -7 64 4j _ ___ ..
A5 JV- / . _4 -. B5 9./_-
A6 2, 7 40 -11 B6 A. .a-
A7 /97 ___--__ B7 7f~J gA81L <0 -B8 j ~ -

Average a Is It. Ii?
- t7 ISumcxforBl-B8

r

Measurements by:

AIgnig.(' /Print name

QA Review by:

Signature Print name

Project Manager approval:

Print name

-5 / D
Date

1 / ) 03
Date-I.

A-259
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0

C-

C

C

53

ieft VA

_
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Jremier Technologies Inc. W-314 Exhauster 52
ANSI/HPS N13.1 Qualification Project

Quality Assurance Plan ad Standard Operating Procedures
Cyclonic Flow Angle Measurement Form (Form FTE-oo1)

Premier Technologies W-314 Exhauster SN#_______

Measurement Date 3 I 
Fan Exhaust Configuration:

Motor Power frequency 4' #2
Motor current draw

1. Equipment used and calibration
Manometer _Serial Number /5k-I
Pitot-Tube Type-S Serial Number S.> 7';
Traverse spacing pre-marked on pi ot tube / pitot tube inspected by:
2. Location Inspection
Location Comments: pdy

3. Equipment setup
Connect manometer to tub ng Pre-test leak test performed '-
Adjust manombter sensitivity 6-- Level and zero the manometer-

4. Perform traverse readings (record velocity pressure and angle)
Approximate :Run Start Time: /4 Run Complete Time:_ ___

5. Post measurement leak test ( at least 3" wg)
successful ' measurement voided

6. Record any condition which-might affect measurements__ _ _ _ _ _ _

7. Holes covered
Complete -

7.Manometer Verification

A. Inclined Differential Manometer
a) Inclined differential manometer employed verification not required.

b) Inclined manometer Zeroed /
c) Inclined Manometer leveled -

B. Other differential pressure measurement deviceT,

Pressure measurement verification passed (within 5%) -
Test Test Velocity Pressure (nches - Static Pressre (inches w )Number Velocity Manometer Reference % Manometer Reference %
1 _Difference Difference

2
3

Measurements by:

.- Lr. V AL*X q

oomgnatuuW Print name

QA Review by:

Signature P- a

Project Manager approval:

Sintr tq rin nan

Date

Date

Date

52
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Premier Technologies Inc. W-314 Exhauster 52- . ANSI/HPS N13.I Qualification Project .
Quality Assurance Plan and Standard Operating ProcbduresCyclonic Flow Angle Measurement Form (Form FTE-oo1).

Premier Technologies W-314 Exhauster SN#

Measurement Date-a 23 1 j

Fan Exhaust Configuration:
Motor Power frequency
Motor current draw

1. Equipment used and calibration
Manometer Serial Number /
Pitot-Tube Type-S Serial Number /)
Traverse spacing pre-marked on pitot tube I pilot tube Inspected by. 0
2. Location Inspection
Location Comments: wa s'ry- ,

3. Equipment setup
Connect manometer to tubing Pre-test leak test performed -' CAdjust manometer sensitivity_ _ Level and zero the manometer'-

4. Perform traverse readings (record velocity pressure and angle)Approximate :Run Start Time: L 2 Run Complete Time: 

6. Post measurement leak test ( at least 30 wg)
successful measurement voided 0

6. Record any condition which might affect measurements

7. Holes covered
Complete

7.Manometer Verification .

A. Inclined Differential Manometer
a).Indined diff al manometer employed verification not required.

b) Inclined manometer Zeroed
c) Inclined Manometer leveled

B. Other differential pressure measurement devices

Pressure measurement vedfication passed (within 5%)
Test Test Velo Pressure nches } Static Pressure (inches wa-Number Velocity Manometer Reference % Manometer Reference %2 Difference Difference
2
3

Measurements by:

d n Date
QA Review by:

Pl i e Date
Project Manager approval:

Date

52

A-261
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Premier Technologies Inc. W-314 Exhauster 53
ANSI/HPS N13.1 Qualification Project -,.

Quality Assurance Plan and Standard Operating Procedures

Cyclonic Measurement input Form (Form FTE-002)
(Round Stack or Duct)

Premier Technologies W-314 Exhauster SN#.JL4q.
Measurement Date 1 J7 /
Measurement Traverse A Measurement Traverse B
Point Spacing VibtyPreasure Angle @ Point Spacing Vebcity Pressa Angle @

(nearestO.1 in) at -0 AP=O (nearest0.1 In) at - 0 AP=O
(in O) AM. _n___)

Al 0.5 Q.QI BI ,. 131 .L /
A2 .1 -'5 0.1 132 2 /.3 p.7>g -3
A3 .B p __,__ 83 p, _ _ _ _

A4 *- -ot, j B4 S.' ___.

A5 9.1 B 5 1.1 _> C'.
A6 g: -' <8 - 6 .7 4 -2
A7 to, -' I B7 /,g.
A8 _/_5 4 - B8 / -/

Sum afor Al - A8 g Sum afor B-B8 4
Average a is 2.1S'

Measuremen -

I aAAV A')- e
'Sanatirn-e ' Print name

QA Review by:

Signature .

Project Manager approval:

Signature C-

Print name

Print name

Dat> / 3
Date

5sILei &T
Date

Date

53

A-262
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Premier Technologies Inc. W-314 Ex1hailster 79ANSIHPS N13.1 Qualification Project
Quality Assurance Plan and Standard Operating ProduresTracer Particle Collection -Form (Form FTE-009)

Measurement Date Fan Exhaust Configuration

1. Equipment used and verification

Rotomete'Thib, Serial Number 4iP&

ErTraverse spacing pre-marked on collection tube
2. Equipment setup

3det the generator pressure at 15 psi
3. Perform traverse collections

Run Start Tim6:2./ - Run Complete Time: 2
Collection Traverse A Collection averse BWEt pacng Womt ISacng Dected C,

A 1 nearest 0.1 in *neare t .i c

A2 82

A3 q 3

A4 B4

AS 
-5

AS -B6

A7 7

A8 80

Comme t,t

Measurements by:

gUnature P iint nam Date

Reviewed by:

SnPatnt I Date

79
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.Premier Technologies Inc. W-314 Exha r
ANSI/HPS N13.1 Qualification Project ...

Quality Assurance Plan and Standard Operatng Procedures
Tracer Particle Collection Form (Form FTE-009)

Measurement Date 5 / /? / 03 Fan Exhaust C

1. Equipment 'used and verification

Rotometer k&,m=,, erial Number &

t3A o Traverse spacing pre-marked on collection tube

2. Equipment setup

OISet the generator pressure at 15 psi

3. Perform traverse collections

Run Start Tie:. 1&'3> Run Complete Time:/fN

Collection Traverse A Collection Traverse B -
Point Sne PIinF Spacing calad

(nearest 0.1 In) (Ch k - (nearest 0.1n (heck)

AA9M$A1 y B2

A5 B5

A6 B6

A7 B7

A8 B8

Comments:

79

Page I of I

onfiguration

Measurements by:

I RMAI L4 /
orint name 5 11,9

Datesieatre b

Reviewed by: -

Signature Print name Date

79

A-264



RPP-46436, Rev. 1 A-265

Premier Tecimologies Inc. W-314 Exhauster 79
- - ANSI/HPS N13.1 Qualification Project
Quality Assurance Plan and Standard Operating ProceduresTracer Particle Collection Form (Form FTE-009)

- DPage 1 of 1
MDate 15 / /2 1i5 Fan Exhaust Configuration

1. Equipment used and verification

Rotometer"[L 4 eral Number _..I:

Vf Traverse spacing pre-marked on collection tube
2. Equipment setup

VSet the generator pressure at 15 psi

3. Perform traverse collections

Run Start Time:jA Run Complete Time:- /.J
Collection Traverse A Collection Traverse BPoint spaciing cffe--b2 -Pa~F WIaj eteo(nearest 0.1 In) (check) neaet 0.1 In check

Al ~ B1

A2 B2

A3 B

A4 B4

A6 B

B6

A7 B7

Comments:

Measurements by:

RvieJwd 
Date

Reviewed by:

Signakr ddnm Date

79



RPP-46436, Rev. 1

Premier Technologies Inc. W-314 Exhauster
ANSI/HPS N13.1 Qualification Project

Quality Assurance Plan and Standard Operating Procedures
Tracer Particle Collection Form (Form FTE-009)

79

Page 1 of I

Measurement Date '/ 2 / t3 Fan Exhaust Configuration
~~d~L42 5 IPA z Qc~t

1. Equipment used and verification

Rotometer erial Number 5-/4

ivrraverse spacing pre-marked on collection tube

2. Equipment setup

set the generator pressure at 15 psi

3. Perform traverse collections

Run Start Time: 1526 Run Complete Time:J,:50

Collection Traverse A Collection Traverse B
Point Spacing Collected Point Spacing Collected

(nearest 0.1 In) (check) (nearest 0.1 n.ceck

'l inevA.
A2 B2

A3 fB3
PMl 6e._ _ _ __ _ _ _

A4 B4

A5 B5

A6 B6

A7 B7

A8 B8

Comments:

Measurements by:

//-4fi2
r)~ I 1

Print name Dateeienatuwd b

Reviewed by:

Print narne J Date

79

Signature - -1-314 -

A-266
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Premier Technologies Inc. W-314 Exhauster 72ANSUHPS N13.1 Qualification Project
Quality Aasurance Plan and Standard Operating Procedures

Tracer Gas Collection Form (Form FTE-007)
Page 1 of I

Measurement Date 2 /!,
Fan Exhaust Configuration
Motor Parameters 25 &

1. Equipment used and verification

Flow Meterb4 t . Serial Number

Vfraverse spacing pre-marked on collection tube
2. Equipment setup

et th Z CO2 metering pressure 3LC>&,A)9
3. Perform traverse collections

Run Start Time: 14' C Run Complete Time: /r1
Collection Traverse A Collection Traverse BPoint Spacing Colltd Point spacing '(nearest 118 in) (chackc nearet I'm in (check)A lIO S / , B I 0 1

A2 B2

A3 83

A4 B4

A5 B5

A6B6

A7 B7

A8 88

Comments: 1. 91s '-Lh/v; s ,, 3 s. e-0

Measurements by:

Signature Print name Date
Reviewed by:

Sgnare 3 Pin name Date -

A-267
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Premier Technologies Inc. W-314 Exhauster
ANSI/HPS N13.1 Qualification Project -.

Quality Assurance Plan avd Standard Operating Procedures

Tracer Gas Collection Form (Form FTE-007)

Measurement Date 1 /.2 / 
Fan Exhaust Configuration -,eaA
Motor Parameters 46L .4:>A

1. Equipment used and verification

Flow Meter P &i Serial Number

Wfaverse spacing pre-marked on collection tube

2. Equipment setup

ut3et theg r CO2 metering pressure .

3. Perform traverse collections

Run Start Time: I -fo Run Complete Time: ly -:o

Collection Traverse A Collection Traverse B
Point Spacing Collected Point spacing Collected
P(_n_ nearest 1/8 In) (c t dc) P_ (nearest 118 InI (chedi)

Al B 0 .5/1
A2 B2

A3 B3

A4 B4 -

A5 B5

A6 B6

A7 B7

A8 B8

Comments: 1 AT5 Yw, %4 d r4 G , 3* se eId" W.-

Measurements by:

Signature.
Reviewed by:

Signature

6 /3 1&-3

Print name Date

.SJLZ 0?ID3

72

Page 1 of I

Print name j - Date
72

A-268
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Premier Technologies Inc. W-314 Exhauster 65ANSI/HPS N13.1 Qualification Project
Quaty Amur-ance Plan and Standard Operating Pro duresVelocity Measuretment Form (Form FTE-004)

Page 1 ot 2Measurement Location ;ot Measurement Date
Fan Exhaust Configuration

1. Equipment used and verification

Manometer lni4-,. Serial Number /'tU/

Thermometer&'ogw Serial Number

Pitot-Tube 4pA Serial Number ,22- .
6fiaverse spacing pre-marked on pitot-tube / pitot-tube inspected

2. Location inspection
Locatior Conm nts:

3. Equipment setup 0
Kero the rmanometer

onnect manometer to tubing
djust manometer sensitivity

Pre-test leak check performed (not mandatory): Wreis o No
4. Perform traverse readings (Be sure to record velocity pressure andtemperature in table on FTE-005)
Approximate Run Start Time: 5 Run End Time:' /03L2 AverageAverage Temperature during period of data colectionJ-'F-
5. Diameter and cross-sectional area of stack or duct (from previousmeasurements)

Diameter: / 1 (in.) Ared'O. -79 (sq feet)
6. Post measurement leak test (3" wg)

'successful o measurement voided

eC

65
C

A-269
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Premier Technologies Inc. W-314 Exhiauster
ANSIHPS N13.1 Qualification Project

Quality Assurance Plan and Standard Operating Procedures
Velocity Measurement Form (Form FTE-004)

7. Static Pressure and Relative Humidity

SP= ("H 20)

8. Back purge standard pitot tube and verify

RH= %

2f"ot required

Profile location Reading _ (in wg) Percent difference %

9. Stack gas dry molecular weight

o Reference Method 3 dRoom Air (Use 29.0)

10. Conditions that might affectmeasurements

11. Holes covered

26 omplete

12. Atmospheric Pressure

P2 5.2> ("Hg) Barometer Location

14.Post Measurement Verifications

anometer verification not required.
o Electronic Digital Manometer (EDM) verification passed within 5%)

Test Velocity Pressure (nches I Static Pressure ches w
Number Manomete Reference % Difference Manometer Reference % Difference

2
3

Comments:

Measurements by:

name 5 ae>k
)nature=:V Print name Date

5 /$3 / '2~5

66

Page 2 of 2

66
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Premier Technologies Inc. W-314 Exhauster 67
- ANSI/HPS N13.1 Qualification Project
Quality Assurance Plan and Standard Operating Proiedures

Velocity Measurement Input Form (Form FTE-005)
Page I of I

Measurement Location S ' Measurement Date _ /j_'

Measurement Traverse A Measurement Traverse BPoint Spng Veloci.) Temperature Point Spacing Velocity Temperature(neaest0.1 In) Pressure *F) (nearest 0.1 In) Pressure (OF)Al (An "0) On h!0) ____

A1 B1
Al -. 1.4 7..4 3 B.I

A2 B2

A4 L7 B4

AS 65

A6 B6 -- C

A7 B710.70 10-7 0-7/5
A8 68- -

_ _ //. 6 _-__/_ 4 0
CP-A CP-

_ _B

Measurements by:

§ig1ature Print name Date

Reviewed by:

Signature CJ Prnt name Date

-C

67
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Premier Technologies Inc. W-314 Exhauster 65
ANSI/HPS N13.1 Qualification Project

Quality Assurance Plan and Standard Operating Procedures
Velocity Measurement Form (Form FTE-004)

Page 1 of 2

Measurement Location $ 2i A Measurement Date5__ /9{/
Fan Exhaust Configuration 9tqgz) QA
1. Equipment used and verification

Manometer i4... Serial Number (SW I

Thermometer ka-&:Sh Serial Number

Pitot-Tube Ap" Serial Number 207,2

o Traverse spacing pre-marked on pitot-tube / pitot-tube Inspected

2. Location inspection
Locatio Comments:

3. Equipment setup

Elero the manometer
K Connect manometer to tubing
m-Adjust manometer sensitivity

Pre-test leak check performed (not mandatory): eYes o No

4. Perform traverse readings (Be sure to record velocity pressure and
temperature in table on FTE-005)

Approximate Run Start Time: 1/ >Run End Time: //[6 Average
Average Terperature during period of data collectionJE C,

5. Diameter and cross-sectional area of stack or duct (from previous
measurements)

Diameter: , / _ (in.) Area: o-wa (sq feet)

6. Post measurement leak test (3" wg)

Ouccessful i measurement voided

65,
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RPP-46436, Rev. 1

Premier Technologies Inc. W-314 Exhauster 66
ANSI/HPS N13.1 Qualification Project

Quality Assurance Plan and Standard Operating Proddures
Velocity Measurement Form (Form FTE-004)

Page 2 ofr27. Static Pressure and Relative Humidity

SP= (" H.0) RH= %
8. Back purge standard pitot tube and verify 'Not required
Profile location Reading _ (in wg) Percent difference %
9. Stack gas dry molecular weight

o Reference Method 3 efRoom Air (Use 29.0)

10. Conditions that might affect measurements

11. Holes covered

C-( mplete

12. Atmospheric Pressure

2 5,5 P ("Hg) Barometer Loc~ation 7 1. 14
14.Post Measurement Verifications

IManometer verification not required.
o Electronic Di gtal Manometer M verification assed within 5%TOM -Veoy Prnmesre (nches wg)tatic Pressure weWONumber Man-ineter IRew~enice 1% Dieence Manometer Refterence %Dfrnce

2-
3

Comments:

Measuremets by:

natu Print name Date

66
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RPP-46436, Rev. 1

-Premier Technologies Inc. W-314 Exhauster
ANSI/HPS N13.1 Qualification Project

Quality Assurance Plan and Standard Operating Procedures
Velocity Measurement Input Form (Form FTE-005)

67

Page of I

Measurement Location S&419 Measurement Date .3_._/-3

Measurement Traverse A Measurement Traverse B
Point Spacing Velocity Temperature Point Spacing Velocity Temperature(nearest 0.1 In) Pressure (F) (nearest 0.1 In) Pressure ("F)

Al(In ) (an HO)

__ -5 Ing 0.185 j.tjo lfl
A(B2

A3 B3

50(-> 1 -*/40

A4 -4 9 B4

A6 B6

A7 B7

A8 B8

CP-A CP-
__ B

Measurements by:

.1 E zP: 4
4 4 &

,9natuie-V' Print name Date

Reviewed by:

Signature Prnt name 7 Date

r5-/-'3/2r

S / / / !.

* q9~j NZ, OO

67
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RPP-46436, Rev. 1

Premier Technologies Inc. W-314 Exhauster 65ANSIHPS N13.1 Qualification Project
Quality Assurance Plan and Standard Operating Podure

-Velocity Measurement Form (Form FTE-004)
Page 1 of 2

Measurement Location 'S k e Measurement Date3.L/2L/j CO'Fan Exhaust Configuration e .,.
1. Equipment used and Verification

Manometer !Ad&n4 Serial Number J{-
ThermometerAdhjiwA Serial Number

Pitot-Tube V P6,,( Serial Number

[ Traverse spacing pre-marked on pitot-tube / pitot-tube inspected
2. Location inspection
Location Comments:

3. Equipment setup

tero the manometer
VConnect manometer to tubing
VAdjust manometer sensitivity

Pre-test leak check performed (not mandatory): p1ees o No
4. Perform traverse readings (Be sure to record velocity pressure andtemperature in table on FTE-005)

Approximate Run Start Time:'-c Run End Time:Jb AverageAverage Temperature during period of data collection_?. _fC.
6. Diameter and cross-sectional area of stack or duct (from previousmeasurements)

Diameter 4 (in.) Area: . (sq feet)
6. Post measurement leak test (3" wg)

ct~uccessful o measurement voided

65

A-275



RPP-46436, Rev. 1

.Premler Technologies Inc. W-314 Exhauster
ANSI/HPS N13.1 Qualification Project

Quality Assurance Plan and Standard Operating Procedures
Velocity Measurement Form (Form FTE-004)

7. Static Pressure and Relative Humidity

SP= ( H20)

8. Back purge standard pitottizbo and verify

RH= %_ _

ur'"ot required

Profile location Reading _ (in wg) Percent difference

9. Stack gas dry molecular weight

o Reference Method 3 erRoom Air (Use 29.0)

1O.Condi ns that might affect measurements

11. Holes covered

'Complete

12. Atmospheric Pressure

,9 . 6IO("Hg) Baromn

14.Post Measurement Verifications

dManometer verification not required.

eter Location PIN

o Electronic Digital Manometer (EDM) verification passed (within 5%)
Test Velocity Pressure Oncheas wg) Static Pressure inches wu)
Number Manometer Reference %Difference Manometer Reference % Difference

2
3

Comments:

Measurements by:

Print n e Date
6 L22jQ2~

66

66

Page 2 of 2
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RPP-46436, Rev. 1 A-277

Premier Technologies Inc. W-314 Exhauster 67
ANSI/HPS N13.I Qualication Project

Quality Assurance Plan and Standard Operating Predure
Velocity Measurement input Form (Form FTE-005)

Page 1 of I
Measurement Location Aj Measurement Date 3 /2L/ r-

Measurement Traverse A Measurement Traverse BPoint Spang Velocity Temper-ature Point Spacing Velocity- Temperature-(neawest 0.1 in) Pressure (MF (nearest 0.1 In) Pressure (OF)
Al Bfm-pI C V.

A2 2

A3 83

A4 -f4-

A5 85

A6 6 --

A75
A7 3 B7 - -

A8 B8

CP-A 
- CP.

Measurements by:

AgnatuPpdrint name Date

Reviewed by:

Si turePdTii name Date

67



RPP-46436, Rev. 1

.Premier Technologies Inc. W-314 Exhauster
ANSI/HPS N13.1 Qualification Project

Quality Assurance Plan and Standard Operating Procedures
Velocity Measurement Form (Form FTE-004)

65

Page 1 of 2

Measurement Location oed Z Measurement Date
Fan Exhaust Configurationirit) //7 M

1. Equipment used and verification

Manometer / nc/4e.... Serial Number [Sw,
Thermometer AA 4Serial Number

Pitot-Tube Aper Serial Number S2e' .

&1Traverse spacing pre-marked on pitot-tube / pitot-tube inspected

2. Location Inspection
Location Comments:

3. Equipment setup

Zero the manometer
wrdonnect manometer to tubing
o-Adjust manometer sensitivity

Pre-test leak check performed (not mandatory): ~f'es o No

4. Perform traverse readings (Be sure to record velocity pressure and
temperature in table on FTE-005)

Approximate Run Start Time: 0Vo Run End Time:pa= Average
Average Temperature during period of data colection ±4& .

5. Diameter and cross-sectional area of stack or duct (from previous
measurements)

Diameter: /2. (in.) Area: Z. -95 (sq feet)

6. Post measurement leak test (3" wg)

wkbuccessful o measurement voided

65

A-278



RPP-46436, Rev. 1

Premier Technologies Inc. W-314 Exhauster
ANSI/HPS N13.1 Qualification Project

Quality Assurance Plan and Standard Operating Procedures
Velocity Measurement Form (Form FTE-004)

7. Static Pressure and Relative Humidity

SP= ( H2O) RH=_

8. Back purge standard pitot tube and verify "Not r
Profile location Reading - (in wg) Percent difference %
9. Stack gas dry molecular weight

o Reference Method 3 "oom Air (Use 29.0)

10. Conditiops that might affect measurements

11. Holes covered

m-Cbmplete

12. Atmospheric Pressure

2 5- M) ("Hg) Bar
14.Post Measurement Verifications

ometer Location -P )f .

14A4anometer verification not required.
o Electronic Digital Manometer (EDM) verification nassed (within 5;O%)

Comments:

Measurements by:

natr ,pnr lame Date
15 / -5 / 02

66

' Page 2 of 2

e

0

G"

66 '

WTest Ve1ocW Pressure (Inches vial I Static Pressure I Inches wa)
Number Manometer Reference % Difference Manometer - I % DlfleiWi-n-a-

2
3 

J-

A-279
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RPP-46436, Rev. 1

Premier Technologies Inc. W-314 Exhauster
ANSI/HPS N13.1 Qualification Project T .

Quality Assurance Plan and Standard Operating Procedures
Velocity Measurement input Form (Form FTE-005)

67

Page 1 of I

Measurement Location Measurement Date 4_/.f/g2*

Measurements by:

.fnature< Pdint
JEm~v o4

name

Reviewed by:

I*~ I
Signaturi' - 0 Print name I Date

:* 6lk

67

Measurement Traverse A Measurement Traverse B
Point Spacing Velocity Temperature Point Spacing Velocity Temperature

(nearest 0.1 in) Pressure (OF) (nearest 0.1 in) Pressure (IF)
On Hz0) On H_

Al BI
___ O5 c.165 tj4o-_

A2 B2

A3 B3

A4 B4

A5 B5

A6 BS

A7 B7
10.1 .1

A8 B8

CP-A CP.
6. B

Date

A-280



RPP-46436, Rev. 1

Premier Technologies Inc. W-314 Exhauster 65ANSI/UPS N13.1 Qualification Project
Quality Assurance Plan and Standard Operating Procedures

Velocity Measurement Form (Form FTE-004)
Page 1 of 2

Measurement Location kid 3 Measurement Date q4Fan Exhaust Configuration 4 . OR
1. Equipment used and verification
Manometer Serial Number 1 -

Thermometer Z4.J)c' Iw erial Number
Pitot-Tube ePv" Serial Number 945 72

IWTraverse spacing pre-marked on pitot-tube / pitot-tube inspected
2. Location inspection
Location Comments:

3. Equipment setup 0

e< ero the manometer
ErCpnnect manometer to tubing
@Adjust manometer sensitivity

Pre-test leak check performed (not mandatory): c0fes o No
4. Perform traverse readings (Be sure to record velocity pressure and
temperature in table on FTE-005)
Approximate Run Start Time: 3Cr_>Run End Time: 13m AverageAverage Temperature during period of data collection j .c! F
6. Diameter and cross-sectional area of stack or duct (from previousmeasurements)

Diameter: JP (in.) Area: 0-'T6 (sq feet)
6. Post measurement leak test (3" wg)

2<Uccessful D measurement voided

65

A-281



RPP-46436, Rev. 1

.Premier Technologies Inc. W-314 Exhauster
ANSI/HPS N13.1 Qualification Project

Quality Assurance Plan and Stardard Operating Procedures

Velocity Measurement Form (Form FTE-004)

7. Static Pressure and Relative Humidity

66

Page 2 of 2

SP= (" H20) RH= %

8. Back purge standard pitot tube and verify aNot required

Profile location Reading (in wg) Percent difference %

9. Stack gas dry molecular weight

o Reference Method 3 __oom Air (Use 29.0)

10. Condifop that might affect measurements

11. Holes covered

eiComplete

12. Atmospheric Pressure

5:3 ("Hg) Barometer Location ?6netf %t4-

14.Post Measurement Verifications

w"anometer verification not required.
o Electronic Digital Manometer (EDM) verification passed (within 5%)

Test ValocIty Pressure finches wg) Static Pressure nches wg)
Number Manometer Reference % Difference Manometer Reference % Dfwe
1
2
3

Comments:

Measurements by:

Prnt name Date

66

A-282



RPP-46436, Rev. 1

Premier Technologies Inc. W-314 Exhsuster 67ANSI/HPS N13.1 Qualification Project
Quality Assurance Plan and Standard Operating Procedures

Velocity Measurement -Input Form (Form FTE-005)
Page 1 of 1

Measurement Location .15ke4I Measurement Date
,__Measurement Traverse A Measurement Traverse BPoint spacing Velocity Temperature Point Spacing Vocity Temperature(nearest 0.1 In) Pressure (*F) (nearest0.1 in) Pressure PnF)

A1 B51

0-5 SS 5q4 , 4c> 6.156 5 q.0A2 
B --

A3 ---

WS _ 1.'1 B3

A 
6

A7 B7
_F 10-4__ -p -B -)7 /-?

A8 B8

CP-A I-40t> CP-

Measurements by:

gP& Date

Reviewed by:

Sins Date

S,

67
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RPP-46436, Rev. 1

.Premier Technologies Inc. W-314 Exhauster
ANSI/HPS N13.1 Qualification Project

Quality Assurance Plan ad Stadard Operating Procedures

Velocity Measurement Form (Form FTE-004)

65

Page 1 of 2

Measurement Location _ kA; Measurement Date _/18 /63
Fan Exhaust Configuration __,2S # : I q
1. Equipment used and verification

Manometer 1.jne.. Serial Number fSU -,

Thermometer jM4 .erial Number

Pitot-Tube -. Serial Number PC'~}3

& Traverse spacing pre-marked on pitot-tube / pitot-tube inspected

2. Location Inspection-
Location Comments:

3. Equipment setup

WZero the manometer
cConnect manometer to tubing
iaAdjust manometer sensitivity

Pre-test leak check performed (not mandatory): cres o No

4. Perform traverse readings (Be sure to record velocity pressure and
temperature in table on FTE-005)
Approximate Run Start Time:. /1 f6. Run End Time: /&/' Average
Average Temperature during period of data collection //.j'<e

5. Diameter and cross-sectional area of stack or duct (from previous
measurements)

Diameter: /9, (in.) Area: 18. !S (sq feet)

6. Post measurement leak test (3" wg)

m~uccessful o measurement voided

65

A-284



RPP-46436, Rev. 1

Premier Technologies Inc. W-314 Exhauster 66ANSI/HPS N13.1 Qualification Project
Quality Assurance Plan and Standard Operating Pro~edures

Velocity Measurenint Form (Form FTE-004)
7. Static Pressure and Relative Humidity Page 2of

SP= (" H20) R _H=_%
8. Back purge standard pitot tube and verify s-Not required
Profile location Reading (in wg) Percent difference %
9. Stack gas dry molecular weight

o Reference Method 3 e-Room Air (Use 29.0)

10. ConditkQns that might affect measurements C

11. Holes covered

E'Complete

12. Atmospheric Pressure

. :3(2C> ("Hg) Barometer Location PI
14.Post Measurement Verifications

"Manometer verification not required.
o Electronic Di ital Manometer M) verification assed within 5%Test veiocd Presr nth M Saic Preswre chas

Numbr Manometer Reference %D Werenoe Manometer Reference % Differencs
20

Comments:

Measurements by:

Print name Date
C;

66
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RPP-46436, Rev. 1

Premier Technologies Inc. W-314 Exhauster
ANSI/RPS N13.1 Qualification Project

Quality Assurance Plan and Standard Operating Procedures

Velocity Measuremenf Input Form (Form FTE-005)

67

Page 1 of 1

Measurement Location <> ifl Measurement Date ._.16 /63

Measurement Traverse A Measurement Traverse B
Point Spacing Velocity Temperature Point Spacing Velocity Temperature

(nearest 0.1 In) Pressure (F) (nearest 0.1 In) Pressure (OF)
(On HzO) (On H%0)

Al B1

A2 B2
0C>15 . 02

A3 B3

A4 B4

A5 B5

A6 . B6
4.+ Oi aaa - ).

A7 B7
10.-4 .1 10--f f.>.- 0:5

A$ B8

CP-A CP-
$B0._ - - C _

Measurements by:

(7A -.r 111 V/6 M' -Y~g
,, natui6/; -

5 i 3 i '3

Reviewed by:

DE~dt -' .!
Signature - d Print name Date

.-5 /11 /_'_.

Print name Date

67
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RPP-46436, Rev. 1

Premier Technologies Inc. W-314 Exhauster 52ANSI/HPS N13.1 Qualification Project
Cyclonic Quality Assurance Plan and Standard Operating Proaedures-Cyclnic low ngieMeasremet Form (Form FTE-OO1)
Premier Technoldgies W-314 Exhauster SN#

Measurement Date /0
Fan Exhaust Configuration:

Motor Power frequency
Motor current draw

1. Equipment used and calibration
Manometer______ Serial Nuber
Pitot-Tube Type-S Serial Nu iber
Traverse spacing pre-marked on pitot tube / pitot Aube Inspected by
2. Location inspection
Location Comments: S r.fy,WS .-

3. Equipment setup
Connect manometer to tubing t Pre-test leak test performed 0Adjust manometer sensitivity Level and zero the manometer '-

4. Perform traverse readings (record veloolty pressure and angleApproximate :Run Start Time: ... /'# Run Complete Time:
5. Post measurement leak test (at least 3" wg)

successful s/V measurement voided
6. Record any condition which might affect measurementse

7. Holes covered
Complete /

7.Manometer Verification 0
A. Inclined Differential Manometer

a) Incined differential manometer employed verification not required.
b) inclined manometer Zeroed &
c) Inclined Manometer leveled __ _

B. Other differential pressure measurement devices

Pressure measurement vedficatIon assed (Witin 5%)Test Test veloc Pressu renches wa) Static Pressure (InchesNumber Velocity Manometer Reference % Manometer Reference %m Difference Difference
2

-1 3

Measurements :

natu Print name Date
QA Review by:

nt n Date
Project Manager approval:

Signature 
Date

52

A-287



RPP-46436, Rev. 1

-Premder Technologies Inc. W-314 Rkhauster , 52
ANSI/HPS N13.1 Qualification Project

Quality Assurance Plan and Standard Operating Procedure.
Cyclonic Flow Angle Measurement Form (Form FTE-001)

Premier Technologies W-314 Exhauster SN#

Measurement'Date 4 L I
Fan Exhaust Configuration;

Motor Power frequency
Motor current draw

1. Equipment used and calibration
Manometer _ Serial Numberj15*1
Pitot-Tube Type-S Serial Number
Traverse spacing pre-marked on p ot tube / pitot tube inspected by:

2. Location inspection
Location Comments: -kd .3 s -.- D
3. Equipment setup

Connect manometer to tubing Pre-test leak test perlbrmed___
Adjust manometer sensitiy Level and zero the manometer_-

4. Perform traverse readings (record velocity pressure and ang )
Approximate :Run Start Time: /{'? Run Complete Time:

5. Post measurement leak test ( at least 3" wg)
successful , measurement voided

6. Record any condition which might affect measurements A) A

7. Holes covered
Complete 7

7.Manometer Verification

A. Inclined Differential Manometer
a) Inclined diffe tial manometer employed verification not required.

b) Inclined manometer Zeroed
c) Inclined Manometer leveled

B. Other differential pressure measurement devices

Pressure measurement verification passed (within 5%) W A
Test Test Velocity Pressure finches wo) Static Pressure (Inches w 1)
Number Velocity Manometer Reference % Manometer Reference %

(10m) Difference Difference

2
3

Measurementaf:

'%lr M Aa/ JjK, v ,C7
Print name

QA Review by.

Sgtun. -

Project Manager approval: --

Print name)

Date

*9 1 er
Date

Date

52 ,
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RPP-46436, Rev. 1

Premier Technologies Inc. W-314 Exhauster 52ANSI/HPS N13.1 Qualification Project
Quality Assurance Plan and Standard Operating ProecduresCyclonic Flow Angle Measurement Form (Form.FTE-001)

Premier Technologies W-314 Exhauster SN# 1Jd-/ _
Measurement Date
Fan Exhaust Configuration:

Motor Power frequency /
Motor current draw

1. Equipment used and calibration
Manometer Serial Number
Pitot-Tube Type-S Serial Number 2n
Traverse spacing pre-marked on pitot tube / pitot tube inspected by
2. Location Inspection
Location Comments: 5A> 4 A - Igjie

3. Equipment setup
Connect manometer to tubing / Pre-test leak test performed cj)Adjust manometer sensitivity v Level and zero the manometer

4. Perform traverse readings (record velocity pressure and angle)ApproxImate :Run Start Time: 1015 'Ruh Complete Time: /C 3C
5. Post measurement leak test (at least 3" wg)

successful &-'' measurement voided_ _
6. Record any condition which might affect measurements *) L.
7. Holes covered

Complete

7.Manometer Verification 0
A. Inclined Differential Manometer

a) Inclined differential manometer employed verification not required.
b) Inclined manometer Zeroed -
c) Inclined Manometer leveled

B. Other differential pressure measurement devices
Pressure measurement verification passed (within 5%)Test Test Velocity Pressre Set Psre tncheswN r Velocity Manometer Reference % Manometer Reference %

1 tm) Difference Difference
12

Measurements by:

Print came Date
QA Review by:

atu P Date
Project Manager approval:

Date

52

A-289



RPP-46436, Rev. 1

.Premier Technologies Inc. W-314 Exhauster 52
ANSI/HPS N13.1 Qualification Project

Quality Assurance Plan and Standard Operating Procedures
Cyclonic Flow Angle Measurement Form (Form FTE-001)

Premier Technologies W-314 Exhauster SN# 1 h :S
Measurement Date L / /3 -
Fan Exhaust Configuration:

Motor Power frequency #JO/a
Motor current draw

1. Equipment used and calibration
Manometer Serial Number J$ L
Pitot-Tube Type-S Serial Number b"i k
Traverse spacing pre-marked on pi ot tube I pitot tube Inspected by:

2. Location Inspection
Location Comments: -k id 3 /t. se . #r -

3. Equipment setup
Connect manometer to tubing Pre-test leak test performed
Adjust manometer sensItivity Level and zero the manometer_

4. Perform traverse readings (record Velocity pressure and angle)
Approximate :Run Start Time: /10> Run Complete Time: Qao
5. Post measurempt leak test ( at least 3" wg)

successful measurement voided

6. Record any cpndition which might-affect measurements AOA/

7. Holes covered
Complete

7.Manometer Verification

A. Inclined Differential Manometer
a) Inclined dffe al manometer employed verification not required.

b) Inclined manometer Zeroed
c) Inclined Manometer leveled

B. Other differential pressure measurement devices

Pressure measurement verification passed (wIthin 5%)
Test Test Velocity Pressure (nches wA) Static Pressure (Inches wq)
Number Velocity- Manometer Reference % Manometer Reference %

_pm) Difference Difference
1
2

13

Measurements b_,* 72

tnat l!5WPrint name -

QA Review by:

Project Manager approval:

Pitnaff

Date

Date

Date

52

A-290



RPP-46436, Rev. 1

Premier Technologies Inc. W-314 Exhauster 52
ANSI/HPS N13.1 Qualification Project

Quality Assurance Plan and Standard Operating ProceduresCyclonic Flow Angle Measurement Fornr (Form FTE001)

Premier Technologies W-314 Exhauster SN#_5d35

Measurement Date A -z/9 / 5
Fan Exhaust Configuration:

Motor Power frequency 41o J&
Motor current draw

1. Equipment used and calibration
Manometer Serial Number .L6#..
Pitot-Tube Type-S Serial Number U o7
Traverse spacing pre-marked on pitot tube / pitot tube Inspected by-
2. Location Inspection
Location Comments: ' A. 6. -/ t.~ Ueys - .
3. Equipment setup

Connect manometer to tubing Pre-test leak test performed 'Adjust manometer sensitivity Level and zero the manometer-
4. Perform traverse readings (record velocity pressure and angle)Approximate :Run Start lime: //1.5 Run Complete lime: /10 36
5. Post measurem9A leak test ( at least 3" wg)

successful measurement voided_-

6. Record any condition which might affect measurements A) A J5
7. Holes covered

Complete

7.Manometer Verification

A. Inclined Differential Manometer
a) Inclined nial manometer employed verification not required.

b) Inclined manometer Zeroed_ ______
c) inclined Manometer leveled

B. Other differential pressure measurement devices

Pressure measurement verification passed (within 5%) 4) 1;
Test 1Test Velocy Pressure (inches wS) static Pressure inches wa)Number Velocity Manometer -Reference % Manometer Reference %

1L _ .Difference Difference

-3

Measurements by:

'V Print name Date
QA Review by:

S Pr na Date
Project Manager approval:

Sigture_ Date

A-291



RPP-46436, Rev. 1

.Premuier Technologies Inc. W-314 Exhauster 52
ANSI/HPS N13.1 Qualification Project

Quality Assurance Plan and Stan4ard Operating Procedures
Cyclonic Flow Angle Measurement Form (Form FTE-001)

Premier Technologies W-314 Exhauster SN# -klJ

Measurement Date Gl'os
Fan Exhaust Configuration:

Motor Power frequency g 56J
Motor current draw _

1. Equipment used and calibration
Manometer Serial Number /1 L.--
Pitot-Tube Type-S Serial Number U034t
Traverse spacing pre-marked on pitot tube I pitot tube inspected by.

2. Location inspection
Location Comments: 4 Lkd 5 vewe./4 , A

3. Equipment setup
Connect manometer to tubin I- Pre-test leak test performed I/
Adjust manometer sensitivity Level and zero the manometer

4. Perform traverse readings (record velocity pressure and angle)
Approximate :Run Start Time: /a2-2N Run Complete Time:

5. Post measurempt leak test ( at least 3" wg)
successful ' measurement voided

6. Record any condition which might affect measurements.)(

7. Holes covered
Complete

7.Manometer Verification

A. Inclined Differential Manometer
a) Inclined differential manometer employed verification not required.

b) Inclined manometer Zeroed
c) Inclined Manometer leveled g

B. Other differential pressure measurement devices

Pressure measurement veification passed (within 5%) _

Test Test Velocity Pressure Onches J) Static Pressure (inches wa)Number Velocity Manometer Reference %- Manometer Reference %
(f2 _) Difference Difference

2 -
13

Measurements by:

awgnature Print name Date

GA Review by:

Signature Print name

Project Manager approval:

Si r Print name

Date

Date

52

A-292



RPP-46436, Rev. 1

Premier Technologies Inc. W-314 Exhauster 53
- ANSI/HPS N13.1 Qualification Project

Quality Awurance Plan and Standard Operating Prodidures
Cyclonic Measurement Input Form (Form FTE-002)
(Round Stack or Duct)

Premier Technologies W-314 Exhauster SN# .id &-Measurement Date 4 / IR / &5
Measurement Traverse A *Measurement Traverse BPoint spacing VelodtyPruwSn Angle C Point Spa ng V.1xn) P -r Agle(nearws 0.1 i) atot- 0oP= (noaretO.1 I) at oto 0 Woo

(nKO) .
Al p - ---.5131. 00

A3 - 1 - 3
A4 - B4 _

A6 B6 -B
A7 Lo7 k -- 1 B7
A8 0 B8 .
Sum a for Al - A8 0 Sum a for B1 - 88
Average a is , )

C

Measurements by:

a. Print name Date

QA Review by:

Signature Print name Date

Project Manager approval: C

Signture J Print name Date

53

A-293



RPP-46436, Rev. 1

Premier Technologies Inc. W-314 Exhauster
ANSI/HPS N13.1 Qualification Project

Quality Awsurace Plan and Standard Operating Procedures
Cyclonic Measurement Input Form (Form FTE-002)
(Round Stack or Duct)

53

Premier Technologies W-314 Exhauster SN# s.id T:,
Measurement Date A.L/ 03 __

Measurement Traverse A Measurement Traverse B
Point Spacing Velocly Pressur Angle @ Point Spacing V*in*tyPnuure Angle a(nearest5.1 in) at *L-0 AP0 - (nartO.1 in) ato- 0 AP-0

______ ]_ (in H001 an______

Al j.6 O.gI4, - B1 6 07 -&
A2 /.ff gs 18* 2 0,.5 -969 .
A3 . Qseh -- L* 3  2-3 01065 -V
A4 '3.q__ _-- 6. B4 3.1 , 0 ..
A5 :: 2 0,' 5 B5 j.1_4
A6 ._____ ' B6 9.'. ,? -___
A7 . ' B7 l ___.___

A8 i/ 6 ' 8 ds _4>_ '
Sum a for Al -A8 31 Sum a for B1 - B8 _ _

Average a is i, o

Measurements by:

Signature d 'Print name'

QA Review by:

Signa Pn a

Project Manager approval:

Signatre Print name I

Date

Date

Date

o E, 217A

Sw Ir.' A bpil ve u.- 4.C .

53

,

A-294
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RPP-46436, Rev. 1

- Premier Technologies Inc. W-314 Exhauster 53- ANSI/HPS N13.1 Qualification Project .,
Quality Assurance Plan and Standard Operating ProaeduresCyclonic Measurement Input Form (Form FTE-002)

(Round Stack or Duct)
Premier Technologies W-314 Exhauster SN#5dMeasurement Date ag I ISa 03
Measurement Traverse A Measurement Traverse BPoint Spacing VdotPmn angle Q Point Spacing Vebodyhiu Angle(neeimsta iIn) atiitu 0 APZO (nearesto.1 in) Uto.. 0 AP=0

Sum c for A1--A8 - ( Sum for B - B8
Avera e a sq

Measurements by:

An onrK) , t nam Don Ko

QA Review by:

.1a~r 5+2 5 4 I A5

roetMaae approval:

PrintnameDate

A2 < V* 2 1.

A3 _ 3

53

A-295



RPP-46436, Rev. 1

Premier Technologies Inc. W-314 Exhauster
ANSI/HPS N13.1 Qualification Project ',-

Quality Assurance Plan and Standard Operating Procedures
Tracer Particle Collection Form (Form FTE-009).

79

Page 1 of I

Measurement Date / /if / 05 Fan Exhaust Configuration

1. Equipment used and verification

Rotometer --b w:L Serial Number

OIraverse spacing pre-marked on collection tube

2. Equipment setup

etthe generator pressure at 15 psi

3. Perform traverse collections

Run Start Time: IMP Run Complete Time: £5O
Collection Traverse A Collection Traverse B

Point Spacing Collected Point Spacing Coffected
(nearest 0.1 In) (check) (nearest 0.1 In) (check)

All >5P 1

A2 L5 2

A3 R5&- . B3

A4 1L B34

A5 B5

A6 B6

A7 87

A8 88

Comments:

Measurements by:

S ature Print name

Reviewed by'

Signature di

Date
16APs4fY

Print name Date

79

- $$$ f f I /Of I 63

A-296
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RPP-46436, Rev. 1

Premier Technologies Inc. W-314 Exhauster 79ANSI/HPS N13.1 Qualification Project .
Quality Assurance Plan omd Standard Operating Procedurms

Tracer Particle CollectionForm (Form FTE-009)
Page 1 of I

Measurement Date Fan Exhaust Configuration

1. Equipment used and verification

Rotomete Serial Number

ofb-Traverse spacing pre-marked on collection tube
2. Equip ent setup

Set the generator pressure at 15 psi
3. Perform traverse collections
Run Start Time: 0 3C - Run Complete Time: : bD

Col on Traverse A Collection Traverse BPoint Spacing CoPeined spacing coUct(nearest 0. 1 In) noe 0eret.1 in (check
Al 1 81

A2 LV? B2

A3 V9st 83C

A,4_ LSL B4

A5 B5

A6 -B6

A7 B7

A8 88

Comments: /) a co/eem E4 s p

Measurements by:

Igna Pdnt name Date

Reviewed by:

Signamtme Pdint name Date

79

A-297



RPP-46436, Rev. 1

Premier Technologies Inc. W-314 Exhauster
ANSI/HPS N13.1 Qualification Project

Quality Assurance Plan and Standard Operating Procedues
Tracer Particle Collection Form (Form FTE-009)

79

Page I of 1

Measurement Date 1_/ /I /3 Fan Exhaust Configuration

1. Equipment used and verification

Rotometer Do&e< Serial Number

.wEraverse spacing pre-marked on collection tube
2. Equipment setup

(Set the generator pressure at 15 psi
3. Perform traverse collections

Run Start Time: ±M, - Run Complete Time: /15
Collection Traverse A Collection Traverse B

Point Spacing Collected Point Spacing collected
(nearest 0.1 In) (check) (nearest 0.1in) h k

Al B1

A2 B2

A3 cy B3

A4 B4

A6 -B6 s
A7 B7

Comments: /I .n 6/eazA Mwt ;#Ifl

Measurements by:

,--? Z? JeeA4 Y &
Ri ature dPrint name

Reviewed by:

-' - -- -~

tgnature Print name I

Date

Date

/ 3 _/ _

5 1 .
79

A-298



RPP-46436, Rev. 1

Premier Technologies Inc. W-314 Exhtauster 79
- ANSI/HPS N13.1 Qualification Project -
Quality Assurance Plan and Standard Operating Prodedures

Tracer Particle Collection Form (Form FTE-009)
Page 1 of 1

Measurement Date / Fan Exhaust Configuration

1. Equipment used and veriftcation
Rotometer 1 Serial Number

&,fraverse spacing pre-marked on collection tube
2. Equipment setup

VSet the generator pressure at 15 psi
3. Perform traverse collections
Run Start Time: 9f Run Complete Time:4(}

Collection Traverse A Collection Traverse BPoint Spacing Colected Point Spacing CoNscted C(nearest 0.1 In) (check) (nearest 0.1 In) (check)Al 81
0.8 0. _9

A2 .0 B2

A3 S3

A4 B4

A6 B6

A7 B7

Comments: I0 Y $ e foh Oiv 20 L.Pt

Measurements by:

gnaPdnt name Date

Reviewed by:

ture Pn name Date

79

A-299



RPP-46436, Rev. 1

Premier Technologies Inc. W-314 Exhauster
ANSI/HPS N13.1 Qualification Project ..

Quality Assurance Plan and Standard Operating Procedures

Tracer Gas Collectiori Form (Form FTE-007)

Measurement Date / /
Fan Exhaust Configuration &k;ld :5
Motor Parameters /r -

1. Equipment used and verification

Flow MeteFDTL-? Serial Number

)Traverse spacing pre-marked on collection tube

2. Equipment setup

"Vdet the SF, or& metering pressure 5O 2e

3. Perform traverse collections

Run Start Time:-/tfD Run Complete Time: /J67

Collection Traverse A Collection Traverse B
Point Spacing Colected Point Spacing f Collected

(nearest 1/8 In) (cIhecI) ____ (nearest 1/8 Ig)
Al B -5 V
'A2 B2

A3 B3

A4 B4

A5 B5

A7 B7

A8 88 -

Comments: L./0':C ~ - 6 see- *ol(lcwki

M r

Signature
Reviewed by:

Print name

6,/ /0~3

Date

g,% 260-.4

Print name I Date
$ I-I/I--I---3

72

Page I of 1

Signature
72

-

A-300



Premier Technologies Inc. W-314 Exhauster 72I ANSI/HPS N13.i Qualification Project.-
Quality Assurance Plan and Standard Operating Proedures

Tracer Gas Collection Form (Form FTE-007)
Page 1 of i

Measurement Date 0-3
Fan Exhaust Configuration kA'/-2
Motor Parameters CLO /ff 4e4?

1. Equipment used and verification

Flow Meter ,u Serial Number

raverse spacing pre-marked on collection tube
2. Equipment setup

V'Set the SF, orqoletering presdture _yp -
3. Perform traverse collections

Run Start Time: / 5DP Run Complete Time: /
CollectionTraverse A Collection Traverse aPOInt Spgcing Cole-cted Poin-t Spacing collecteI neare.t 1/8 in) At21 a1 nouat I/$ Ind hc

A2 B2

A3 - B3

A4 B4

ASB

A6 B% 6

A7 87

A8 , 8 .85

Comments: -q ./,z 5 e ,, - 5e

.It5AY 41d_ '

Signature Print name DateReviewed by:

P,,. name Date

72

RPP-46436, Rev. I A-301



RPP-46436, Rev. 1

Premier Technologies Inc. W-314 Exhauster
ANSIHPS N13.1 Qualification Project

Quality Assurance Plan and Standard Operating Procedures
Tracer Particle Collection Form (Form FTE-009)

Measurement Date 5 / /_ / O3 Fan Exhaust Cc

1. Equipment used and verification

Rotometer'# er f4g... Serial Number :5- /C>

Wfraverse spacing pre-marked on collection tube
2. Equipment setup

Set the generator pressure at 15 psi

3. Perform traverse collections

Run Start Time:1in Run Complete Time: .CO

79

Page 1 of 1

nfiguration

Comments: -, I q m11, A
Measurements by:

c .,V l/ i
Pnit name Date

Reviewed by:

- ff 1% *49 ugz

J Date

Collection Traverse A Collection Traverse B
Point Spacing Colected Point Spacing Coeted

(nearest 0.1 In) (check) (nearest 0.11n (chSk)
Al BI

A2 B2

A3 3

A4 B4

AS B5

A6 B6

A7 B7

A8 B8

Signature Print name

79

A-302
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RPP-46436, Rev. 1

Premier Technologies Inc. W-314 Exhauster 79
ANSI/HPS N13.1 Qualification Project

Quality Assurance Plan and Standard Operating Procedures
Tracer Particle Collection Form (Form FTE-009)

Page 1 of I
Measurement Date 51/&j - Fan Exhaust Configuration

1. Equipment used and verification

Rotometeq ! er rial Number

&i4 raverse spacing pre-marked on collection tube
2. Equipment setup

ESet the generator pressure at 15 psi
3. Perform traverse collections

Run Start Time: /L7CC Run Complete Time:_/&42
Collection Traverse A Collection Traverse B cPoln-t Spacing CO0 Fd -t spacing C~cenearest 0.1 n) (nearest O,1 In) check-

A2 2

A3 B3

A4 B4

A5 B6

A7 B7

A8 88

Comments:

Measurements by:

lPrint name Date

Reviewed by:

Cd n Date

79

A-303



RPP-46436, Rev. 1

Premier Technologies Inc. W-314 Exhauster
ANSI/HPS N13.1 Qualification Project -

Quality Assurance Plan and Standard Operating Procedures
Tracer Particle Collection Form (Form FTE-009)

A-304

79

Page 1 of 1

Measurement Date .5 / /JL/!LL Fan Exhaust Configuration
Ski&2&c /fR4/- ;2*o 4 4 pAa
1. Equipment used and verification

RotometerDiDW 3Zecmkierial Number krloo

o Traverse spacing pre-marked on collection tube

2. Equipment setup

* Set the generator pressure at 15 psi

3. Perform traverse collections

Run Start Time: /& Run Complete Time: /62

Collection Traverse A Collection Traverse B
Point Spacing Collected Polnt Spacing collected

(nearest 0.1 In) (check) _ (nearest 0.1 In) (chec)

Om". 131

2 V2

AM6- eP'OL*B3

___ v B4

B5

A6 B6

A7 B7

A8 B8

Comments:

Measurements:

Agnat-F7-tuj

Reviewed by:

Prnt name Date

(I Pdnt name d . Date
5 i /9 i to

Signature

79

b

- .

j,-X6AIY AO



RPP-46436, Rev. 1

Premier Technologies Inc. W-314 Exhauster 79
ANSIHPS N13.1 Qualification Project ,.

Quality Assurance Plan and standard Operating Procedures
Tracer Particle Collection Form (Form FTE-009)

Page 1 of 1
Measurement Date Fan Exhaust Configuration

1. Equipment used and verification

Rotometerr kbAAi. Serial Number -Apt>

ci Traverse spacing pre-marked on collection tube
2. Equipment setup

MSet the generator pressure at 15 psi
3. Perform traverse collections

Run Start Time: J50& Run Complete Time: /jA0X
Collection Traverse A Collection Traverse BPoin Pai775-1 -9 -pang couectea 0(nearest 0.1 in) ck (nearest 0.1 in) (check)

B2

A3/ B3

' M V.eill*a~ B4-

A5 B6

A6 B6

A7 B7

A8 B7 ~~
B8 68

Comments: 1(7t / O J

Measurements by:

gn Pn aeDate

Reviewed by:

e79t Date

A-305



RPP-46436, Rev. 1

Velocity Measurement Form (Form FTE-004)
Page 1 of 2

Measurement Location 34,> Measurement Date a / / ___
Fan Exhaust Configuration % -

1. Equipment used and verification

Manometer1bj Serial Number __ I 

Thermometer Serial Number

Pitot-Tube Aqde Serial Number & b'A

4f raverse spacing pre-marked on pitot-tube I pitot-tube inspected

2. Location inspection
Location Comments:

3. Equipment setup

g/Zero the manometer
Q-1onnect manometer to tubing
ge'Adjust manometer sensitivity

Pre-test leak check performed (not mandatory): o Yes IkNO

4. Perform traverse readings (Be sure to record velocity pressure and
temperature in table on FTE-005)

Approximate Run Start Time: ISU Run End Time: /eO auge
Average Temperature during period of data collection.<ft. Th40 )
6. Diameter and cross-sectional area of stack or duct (from previous
measurements)

Diameter: /2. (in.) Area: (sq feet)
6. Post measurement leak test (3" wg)

successful o measurement voided

A-306



RPP-46436, Rev. 1

Velocity Measurement Form (Form PTE.004)
7. Static Pressure and Relative Humidity Page 2 o2

SP=_(f H2O) RH= %
8. Back purge standard pitot tube and verify 0 Not required
Profile location _ Reading . (in wg) Percent difference %
9. Stack gas dry molecular weight

0 Reference Method 3 __oom Air (Use 29.0)

10. Conditions that might affect measurements

11. Holes covered

o Complete

12. Atmospheric Pressure 
0

("Hg) Barometer Location /
2.Post Measurement Verifications

Manometer verification not required.
) Eectronic Di ital Manometer (ED verification assed within 5%)

N e elodi Pr sure lnchewgs stc Pa reNubrManometer Reference % Diftrence Manometer Raferen!!!) % Diffrance
2

Comments:

Measurements by:

Print name Date

I.-

A-307



RPP-46436, Rev. 1

Premier Technologies Inc. W-314 Exhauster 67
- ANSI/HPS N13.1 Qualification Project

Quality Assurance Plan and Standard Operating Procedures
Velocity Measurement Input Form (Form FTE-005)

Page 1 of 1

Measurement Location 14- Measurement Date /_/ O

Measurement Traverse A Measurement Traverse B
Point Spacing Velocity Temperature Point Spacing Velocity Temperature

(nearest 0.1 in) Pressure (IF) (nearest 0.1 In) Pressure (OF)
on Ha) on KO)

Al B1

A 2 0 . B 2 1 3- - .C

A3 B3

A4 B4 4./ 6

A5 B5 /

A6 1B6 . &

A7 B7

A8 B8

CP-A CP-
/.lZ.~ ~ B & /5 ___

Measurements by:

).~f2.f~2~Av I444~Ihi4
Signa&W' Print name Date

Reviewed by:

Signature Print name Date
/ 07- /

67

A-308



RPP-46436, Rev. 1

Velocity Measurement Form (Form FTE-004)
Page 1 of 2

Measurement Location 5kA1d ZLS Measurement Date I / / / jFan Exhaust Configuration ,

1. Equipment used and verification

Manometer Serial Number /

Thermometer Serial Number
Pitot-Tube fd Serial Number

JrTraverse spacing pre-marked on pitot-tube / pitot-tube inspected
2. Location inspection
Location Comments:

3. Equipment setup

a the manometer
Connect manometer to tubing

djust manometer sensitivity

Pre-test leak check performed (not mandatory): o Yes 013o
4. Perform traverse readings (Be sure to record velocity pressure andtemperature in table on FTE-005)

Approximate Run Start Time:I Run End Time:/4S/ AverageAverage Temperature during enod of data collection-'X}() 3).9 68)
5. Diameter and cross-sectional area of stack or duct (from previousmeasurements)

Diameter: (in.) Area: % (sq feet)
6. Post measurement leak test (3" wg)

-Iuccessful o measurement voided

C

U

A-309



RPP-46436, Rev. 1

Velocity Measurement Form (Form FTE-004)
Page 2

7. Static Pressure and Relative Humidity

SP= KO("H2 ) RH= %

8. Back purge standard pitot tube and verify o Not required

Profile location Reading _ (in wg) Percent difference.

9. Stack gas dry molecular weight

o Reference Method 3 "oom Air (Use 29.0)

f 2

10. Conditions that might affect measurements

11. Holes covered

o Complete

12. Atmospheric Pressure

("Hg) Barometer Lacation

2.Post Measurement Verifications

70MWanometer verification not required.
o Electronic Digital Manometer (EDM) verification passed (within 5%)

Test Velocity Pressure (Inches Wg) Static Pressure (inches wg)
Number Manometer I Reference % Difference Manometer Reference % Difference

2
3

Comments:

Measurements by:

.I ff At y qt/4>
signa Print name Date

. . .

4? / / / &,3

A-310



RPP-46436, Rev. 1 A-311

Premier Technologies Inc. W-314 Exhauster
. ANS[IHPS N13.1 Qualification Project 67

Quality Assurance Plan and Standard Operating ProceduresVelocity Measurement Input Form (Form FTE-005)
Measurement Location 4- Measurement Date _ gIo3

Measurement Traverse A Measurement Traverse BPoint pac~g Veocit Teperature Point SpacifVlctyTteaw(nearest 0.1 in) Pressure Ve Teepet1 Pur
A1 a n O

0 , 1f- 13 1 . . 3 3 . 9I
3AB

A4

A6 -- B3

A7 -.IS - B 2

A8 A8 -3. B8. 0,/p -33
CP-A

C A C P. -0 51, /

Measurements by:

Prnt nae Date-

Reviewed by:

Signa etnameDate

Dat ~

67



RPP-46436, Rev. 1

Velocity Measurement Form (Form FTE-004)
Page 1 of 2

Measurement Location -5 kk'? A s, Measurement Date / e~3
Fan Exhaust Configuration Y6 Ms.

1. Equipment used and verification

Manometer Serial Number 14 2

Thermometer Serial Number

Pitot-Tube 1Q~ Serial Number 'Zo

k-Traverse spacing pre-marked on pitot-tube / pitot-tube inspected

2. Location Inspection
Location Comments:

3. Equipment setup

e~ o the manometer
Mcnnedt manometer to tubing
-Kdjust manometer sensitivity

Pre-test leak check performed (not mandatory): o Yes d-No

4. Perform traverse readings (Be sure to record velocity pressure and
temperature in table on FTE-005)

Approximate Run Start Time: 1 0o Run End Time: / -od Average
Average Temperature during period of data collection 2&.A,6 ) 33 .7t
5. Diameter and cross-sectional area of stack or duct (from previous
measurements)

Diameter /2- (in.) Area: j(sq feet)

6. Post measurement leak test (3" wg)

WS*'cessful o measurement voided

A-312



RPP-46436, Rev. I

Velocity Measurement Form (Form FTE-0o4)
(For FTE 004) Page 2 of 27. Static Pressure and Relative Humidity

SP=_(" H.0) RH= %
8. Back purge standard pitot tube and verify M4ot required
Profile location _ Reading _ (in wg) Percent difference %
9. Stack gas dry molecular weight

o Reference Method 3 pbRoom Air (Use 29.0)
10. Conditions that might affect measurements

11. Holes covered

.. om plete

12. Atmospheric Pressure

(aHg) Barometer Lo'ation
2.Post Measurement Verifications

4'fanometer verification not required.
o Electronic Di 'tal Manometer (ED verification assed withIn 5%

eManomer Refce % Difence anometer Reference %

Comments:

Measurements by:

44au~+e ~ pnt nam Date

A-313



RPP-46436, Rev. 1

Velocity Measurement Input Form (Form FTE-005)
Page I of I

Measurement Location 4t., - & Measurement Date 0? /at / 0->

Measurement Traverse A Measurement Traverse B
point Spacing velocity T ture Point spacing velocty Temperature

(neawest 1/8Bin) Pesre M C (nearest 1/8 In) Pressure (A

Al B1
0.5 1961 p. b .:5 CI 0-20 2

A2 1 B2 45 33.8'C

A3 B3
__9.5 j.(lG 26 4&, g

A4 B4

A5 B5

A6 B6
__ - L)D.g2t 2c1.s"c__ 9.~ 3 .f io-

A7 B7

A8 0 B8 A

CP-A CP-
____ 4 Ii.UE. ? B _ _7on.1ot ,

5
t e
1; f%&*

1/2 ti

Measure nts Y:

.; kgn Print
JfrE/4Ma -

name

I

A'

-C

A-314

S' Date



RPP-46436, Rev. 1

Velocity Measurement Form (Form FTE-004)
Page 1 of 2

Measurement Location IAMeasurement DateFan Exhaust Configuration C -r t
1. Equipment used and verification
ManometeriD/ Serial Number 4j1
Thermometer Serial Number
Pitot-Tube .4M Serial Number -n

it Traverse spacing pre-marked on pitot-tube / pitot-tube inspected
2. Location inspection
Location Comments:

3. Equipment setup

VZero the manometer
L7Connect manometer to tubing
[iF'Adjust manometer sensitivity

Pre-test leak check performed (not mandatory): o Yes r19Jo
4. Perform traverse readings (Be sure to record velocity pressure andtemperature in table on FTE-005)
Approximate Run Start Time: Jo&_ Run End Time:- /J> AverageAverage Temperature during period of data collection ,2 ()2fg-e. i
5. Diameter -and cross-sectional area of stack or duct (from previousmeasurements)

Diameter: /A- (in.) Area: N (sq feet)
6. P st measurement leak test (3" wg)

sEIuccessful o measurement voided

C

C

C

C

A-315



RPP-46436, Rev. 1

Velocity Measurement Form (Form FTE-004)

7. Static Pressure and Relative Humidity

SP=_(" H20)

8. Back purge standard pitot tube and verify

Profile location Reading _ (in wg)

9. Stack gas dry molecular weight

o Reference Method 3

10. Conditions that might affect measurements

RH= %

/!(Not required

Percent difference

Of Room Air (Use 29.0)

11. H covered

7Ccompete
12. Atmospheric Pressure

("Hg) Barometer Lo'cation 21
2.Post Measurement Verifications

Manometer verification not required.
o Electronic Digital Manometer (EDM) verification passed (within 5%)

Test Velocity Press (Inches wg) Static Pressum nches AM
Number Manometer I Referenoe % Offferenoe Manometer Reference % Difference
11
2
3

Comments:

Measurements by:

Print name

Page 2 of 2

Date

A-316

I / / / &f3



RPP-46436, Rev. 1 A-317

Velocity Measurement Input Form (Form FTE-005) ,2S HA
PageofI

Measurement Location ALi Measurement Date 6' /A I_
Measurement Traverse A Measurement Traverse BPoint spacing Velocity Temperature Point Spacing Velocity Temperature(nearest 1/BIn) Pressr (-F) (nearest 118 In) Pressure (-F)fH&O fl HA4 BI

53 0o7c Re B4

A28

A3 B3

A6 B6

A7 10, B7

CP-A CP.
C

Measurements by

name Date

C



RPP-46436, Rev. 1

Cyclonic Flow Angle Measurement Form (Form FTE-001)

Premier Technologies W-314 Exhauster SN# _i$"t

Measurement DatG65? / 
Fan Exhaust Configuration:

Motor Power frequency .
Motor current draw

1. Equipment used and calibration
Manometer I Serial Number 6
Pltot-Tube Type-S ~eral Number D

Traverse spacing pre-marked on pitot tube / pitot tube inspected by:

2. Location inspection
Location Comments:

3. Equipment setup
"Connect manometer to tubing__S'L
"Adjust manometer sensitivity V

(#V.Di'am $~

"Pre-test leak test performed Lat
"Level and zero the manometer &-

4. Perform traverse readings (rec r yelocity pressure and angle)
Approximate :Run Start Time: 0".2- Run Complete lime:

5. Post measurene t leak test ( at least 3" wg)
Isuccessful 1. "measurement voided

6. Record any condition which might affect measurements I ea 19

7. Holes cover
"Complete V

1.Manometer Verification

A. Inclined Differential Manometer
a) IncI "fferential manometer employed verification not required.

b) Inclined manometer Zeroed
c) inclined Manometer leveleded

B. Other differential pressure measurement devices

Pressure measurement verification passed (within 5%)
TOs Test Velocity Pressure (nches Static Pressure (nches w )
Number Velocity Manometer Reference % Manometer Reference %

YOM) Difference Difference
1
2
3

Measurements by:

3ig re " nt name

QA Review by:

Signature Print name

Project Manager approval:

Signature drPrint name

I / i. 171
Date

Date

Date

4. %., o- v " -w e-=. A * a

A-318

V



RPP-46436, Rev. 1

Cyclonic Measurement Input Form (Form FTE-002)
(Round Stack or Duct)

Premier Technologies W 14 Exhauster SN# ) //aMeasurement Date 1 0,4 .Measurement Traverse A Measurement Traverse B 'Point Spacing V Pessure le Point Spacing Vebdy Pressure Angle g(now" l in) alok 0 AP-O (nearest tlhIn) at - APnO
Al 81 W ans W)
A2 .B2 * B2 6b L A
A3 0. d.2fOWB3 S-

4 4 84 4
A5 _____ _ BS - 0.t3 -__9
A6 d 0.o B6 1.1 o. e

A7 .. __ B7A. .. _._. - B8 JO, . oSum r forAl-- A_ Sum'4 forB- B8 
Average 4 is

0
Measurements by:

-Nngate Print name Date
QA Review by: 0

nae r Date

Project Manager approval:

Print name 0Date

C

0

A-319



RPP-46436, Rev. I

Cyclonic Flow Angle Measurement Form (Form FTE-001)

Premier Technologies W-314 Exhauster SN#

Measurement Date /J__14>-
Fan Exhaust Configuration:

Motor Power frequency !fm
Motor current draw

1. Equipmen[used and calibration
Manomete Seal Number ,
Pitot-Tube Type-S rIal Number 2ca

Traverse spacing prn-marked on pitot tube I pitot tube Inspected by:

2. Location Inspection
Location Comments: A.9A t J44>

3. Equipment setup
"Connect manometer to tubing I Pre-test leak test performed

Adjust manometer sensitivity kfZ "Level and zero the manometer

4. Perform traverse readings (record velocity pressure and angle)
Approximate :Run Start Time:, Run Complete Time: Ln

5. Post measureme leak test ( at least 3" wg)
Ssuccessful 1W measurement voided

6. Record any condition which might affect measurements_________>_

7. Holes covered
%Complete 7
I.Manometer Verification

A. Inclined Differential Manometer
a) Inclined differentl panometer employed verification not required.

b) Inclined manometer Zeroed
c) Inclined Manometer leveled -

B. Other differential pressure measurement devices

Pressure measurement verification passed (withIn 5%)

Measurements by.

P/nname Date

QA Review by:

Date

Project Manager approval:

S ri me Date

Test Test Val Pressure (inches ) Static Pressure (Inches wg)
Number Velocity Manometer Reference % Manometer Reference %

_pm) Difference Difference

1 -_ _ _2
3

A-320



RPP-46436, Rev. 1

Cyclonic Measurement Input Form (Form FTE-002)
(Round Stack or Duct)
Premier Technologies W-314 Exhauster SN# AMeasurement Date IiI
Measurement Traverse A Measurement Traverse BPoint Spa ng uoPrmsun Angle a Point Spacing Vebclressure Ane 8(neaest 118 in) at&- 0 hP=O (nearestiffiln) at -0 AP-O
Al <3h 13_ 1 _a P (A2 -- -B2 ------
A3 - o B3A4 < 0 B4 0 --A5 -o.s B5 -Q ----
A6 1 a.O 86 B6
A7 0 B7 -

Sum t* forAl-A8 _ Sum- forBI-B8
Averase is

Measurements by.

J6Y A a,&W%I4jt 431JLJCPrint name Date
QA Review by:

Signature Print name 6Date
Project Manager approval:

Signa Prin n Date

Co" of-

0
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Cyclonic Flow Angle Measurement Form (Form FTE-OO1)

Premier Technologies W-314 Exhauster SN#

Measurement Date I_/_eLI 4'
Fan Exhaust Configuration:

Motor Power frequency
Motor current draw &!.

1. Equipment used and calibration
Manometer : Seial Numberl L.
Pitot-Tube Type- eda Number dtt

Traverse spacing pre-marked on pitot tube I pitot tube Inspected by. 1z

2. Location inspection
Location Comments: .' <-f -i . S e,<.

3. Equipment setup
Connect manometer to tubing Pro-test leak test performed

v Adjust manometer sensitivity - Level and zero the manometer

4. Perform traverse readings ( rd velocity pressure and angle)
Approximate :Run Start lime: _ 5 Run Complete lime: /' 10

5. Post measuremen leak test ( at least 3" wg)
' successful 751 Wmeasurement voided__

6. Record any condition which might affect measurements & ewS

7. Holes covered
* Complete

1.Manometer Verification

A. Inclined Differential Manometer
a) Inclined differential manometer employed vedfication not required.

b) Inclined manometer Zeroed
c) Inclined Manometer leveled /

B. Other differential pressure measurement devices

Pressure measurement verification passed (within 5%)
Test Test Velocity Pressure (nches Static Pressure (inches w i
Number Velocity Manometer Reference % Manometer Reference %

(00m) D__ erence Difference

2
31

Measurements by.

slg Prin i name Date

QA Review by:

it. SA 9 , Z. o i
SignturePdnt namv I

Project Manager approval:

7I ro 26e
Signature Print na7

Date

z 1 0-
Date
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Cyclonic Measurement Input Form (Form FTE- 002)
(Round Stack or Duct)
Premier Technologies W-314 Exhauster SN# 5Measurement Date 2 - / /c
Measurement Traverse A _ Measurement Traverse BPoint Spa ng i" ng Point sacing Velocy PAngieInarsla 1A) at - Po(neareM 1/8In) sat .oA=

Al _ P-___. 81 -Al _- ___ B 0.A2 1- E 112 B2&A3 17' 11 B
A4 83

A5 ..1 52 ~ 4--
A6 - B5 7.1-
A7 OZ_7 - .p B6 (. -

A8 ff/5 __,__g B8
Sum a for Al -A8 Sum aforB -- B8
Average a is

; :- -0
Measurement Y:

i'Sig e Print name Date
QA Review by:

nt ame Date
Project Manager approval:

Signat Pnt name Date

G

0
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Cyclonic Flow Angle Measurement Form (Form FTE-001)

Premier Technologies W-314 Exhauster SN#

Measurement Date ... __/2
Fan Exhaust Configuration:

Motor Power frequency
Motor current draw -

1. Equipment used and calibration
ManometerZ), b.^r' Serial Number /5 I
Pilot-Tube Type-S Srdeal Number .

Traverse spacing pre-marked on pilot tube / pitot tube Inspected by

2. Location Inspection
Location Comments: ? - AelMC4-- k -

3. Equipment setup
"Connect manometer to tubing

Adjust manometer sensitivity
"Pre-test leak test performed /

Level and zero the manometer__

4. Perform traverse readings (record -velocity pressure and angle)
Approximate :Run Start Time: * Run Complete Time: f 70
5. Post measuremen ak test ( at least 3" wg)

successful measurement voided

6. Record any condition which might affect measurements 10 0

7. Holes covered
- Complete ,.

I.Manometer Verification

A. Inclined Differential Manometer
a) Inclined dl " manometer employed verification not required.

b) Incined manometer zeroed_
c) Inclined Manometer lveled

B. Other differential pressure measurement devices

Pressure measurement verification passed (within 5%)
Test Test Vloty Pressure inches Static Pressure (inches w )
Number Velocity Manometer Reference % Manometer Reference

(fpm) Difference -Difference
1 .
2

13

Measurementsb

- Print name
_7 J /

QA Review by:

Signature Pnt name

Projoct Manager approval:

Signature <:Print name I

Date

Date

9-1- -10-
Date
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Cyclonic Measurement Input Form (Form FTE-002)
(Round Stack or Duct)

Premier Technolo les VV3 hauster SN#__/___a
Measurement Date /as /N_
Measurement Traverse A _ Measurement Traverse BPoint paci Vel Pre e le Q Point Spacing VebPtyPresure Ang(alearst 1i8 In) at -0 O= (nrestll8lin) at -o0 AP=O

Al9 fin (in MD)Al o. '5 -~ 81 p, p* e. o
A- - 2 B3 P., _ 0. . , c

A4 ,1A. ' B4 -b3 .c
A5 I . B5 -T , ___g _

A6C B6 ?,> CV15pQA7 -- B fro. -? < I> -/AB , B8 /,5 ' .- ,
Sum a for Al - A8 Sum a for B1 - B8
Average a is

Measurements by:

g Print name Date

QA Review by:

Signature Print name / Date

Project Manager approval:

SPrint name Date
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1.0 PURPOSE AND SCOPE
(7.1.6)

This procedure describes the process used to prepare, verify, approve, release, and revise two and
three dimensional engineering drawings initiated by or for Tank Operations Contractor (TOC)
personnel. This procedure applies to all H series drawings that are released into the Document
Management and Control System (DMCS) by or for the TOC. Any deviation from this procedure
must have the approval of the procedure owner. (7.1.2)

2.0 IMPLEMENTATION

This procedure is effective on October 1, 2012.

3.0 RESPONSIBILITIES

3.1 Design Engineering

1. Authorizes drafter/designer access to the DMCS; authorizes checkout of released mylar
drawings; authorizes access to DMCS to check out existing drawing files to be used for
revision updates and Engineering Change Notice (ECN) incorporation; authorizes access to
DMCS to perform final plots and release of new drawings and supports development and
maintenance of auxiliary support files and information for the preparation of drawings. The
available files and information include:

* Drawing start models (AutoCAD prototype drawings)

* Symbol libraries (e.g., architectural, electrical, control systems, Piping & Instrument
Diagrams [P&ID]).

* Files of existing, released drawings.

* Copies of engineering change notices and associated files.

2. Ensures Facility Modification ECNs that are work completed are incorporated into drawings

using the following criteria:

* Essential drawing - Revise within 30 calendar days of ECN work completion date

* Support drawing with AutoCAD file - Revise within 60 calendar days from the date
of the third work-completed ECN.

* Support drawing without AutoCAD File - Revise within 90 calendar days from the
date of the sixth work-completed ECN.

* Reference drawing - These drawings are not kept current.

3. Originates new and revised drawings in accordance with this procedure and in compliance
with TFC-ENG-STD- 10.

4. Creates ECN attachment pages for new modification work to be performed in the Tank Farms
facilities, so that the pages are in compliance with this procedure and TFC-ENG-STD-10.
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3.2 General Responsibilities for Engineers and Managers

1. The "Design Engineer" is the Design Agent and is responsible for ensuring that the design
depicted by the drawing is consistent with the existing facility configuration, related
calculations, specifications, related requirements and criteria, and prepared in accordance
with the applicable procedure(s). This also includes ensuring the technical accuracy of the
drawing, sufficient justification, completeness of design, and identification of applicable
affected documents. The design engineer works directly with the designer/drafter to ensure
the drawings and engineering work supporting the drawings is performed in a quality manner
and in accordance with Washington River Protection Solutions, LLC (WRPS) procedures and
standards..

2. The "Engineering Manager" is responsible for the quality of the drawing. This includes
ensuring title blocks are filled in correctly, the data presented is logical, and the drawing
follows this procedure and TFC-ENG-STD-1 0.

3. The "Checker" is responsible for checking the drawing in accordance with
TFC-ENG-DESIGN-C-52.

4. The "Design Authority" is responsible for:

* Ensuring the design is technically acceptable
* Ensuring the design has received the proper reviews and approvals
* Ensuring the design process was followed
* Determining project drawings to be as-built.

5. The "Preparer" is the designer/drafter assigned to prepare or modify drawings. This person is
responsible for preparing the drawings and modifications in accordance with TOC procedures
and standards.

6. The "Project Engineer Design Authority" is the project engineer having Design Authority
delegation for a particular project. This person has Design Authority responsibilities listed in
item 4 above.

7. The "System Engineer Design Authority" is the Cognizant System Engineer delegated
Design Authority for a particular System, Structure, or Component. This person has Design
Authority responsibilities listed in item 4 above.

8. The Discipline Engineering Group Lead (DEGL) is the Design Agent's discipline specific
lead engineer. This individual approves drawings in place of the Design Authority where the
drawing or revision to a drawing does not affect technical baseline (e.g. work-completed
ECN incorporations).

4.0 PROCEDURE
(7.1.4.b, 7.1.4.g)

See Figure 1 for drawing process flow diagram.

4.1 General Requirements

1. Drawing Configuration Management: Each active drawing is assigned a project status code
to identify the current drawing use. Drawings may be used to support operations of a facility;
for project activities (design, fabrication, and construction) or jointly used to support facility
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operations and to support project activities. The terms Facility Status, Project Status, and
Shared Status are the project status codes used. Status codes are established and changed
using the DMCS Change Notice Form (A-6003-917).

2. All new drawings or drawing sheets being released with an Engineering Data Transmittal
(EDT) or by an ECN incorporation shall be accompanied by a DMCS Change Notice Form
(A-6003-917) designating the facility, shared, or project status of the new drawing or drawing
sheet. If the new drawing or drawing sheet is being placed in project status or shared status,
the project number must be provided on the EDT and the DMCS Change Notice Form. If the
project number does not exist in DMCS, it must be added using the DMCS New Object Form
(A-6005-659). If a project number has not been established for the project it will be
necessary to obtain a new project number. New project numbers are assigned through the
Project Navigator system. To access the Project Navigator system, use the link on the WRPS
intranet home page to go to the Project Navigator page and follow the available instructions
for how to assign and obtain a new project number. The new drawing or drawing sheet shall
be designated as either essential, support or reference and this must also be shown on the
DMCS Change Notice Form.

3. All new drawings and drawing sheets that either modify existing systems within the Tank
Farms or construct new systems shall be designated as project status at the time of their
release. The new drawings and drawing sheets shall remain in project status until the project
is turned over to operating status at which time they shall be changed to facility status. Any
existing drawings that are being modified by a project shall be placed into shared status and
remain in shared status until the project is turned over to operating status, at which time they
shall be returned to facility status.

4. Each Essential and Support drawing is assigned an Approval Authority Identification Number
(System ID). The System ID is used to identify the Primary and Alternate engineers that are
assigned approval authority for the drawing. System IDs are established or changed using the
DMCS Change Notice Form.

5. Sketches for Lockout/Tagout, or Excavation, Shoring or Trenching are documented and
approved using the Lockout/Tagout Sketch Sheet, A-6003-128, or the Excavation, Shoring
and Trenching Sketch Sheet, A-6003-916.

NOTE: Lockout/Tagout and Excavation, Shoring and Trenching Sketches are not to be used
to correct errors or inconsistencies in drawings.

6. Drawings are not to be used to control text only information.

7. The DMCS Change Notice form (A-6003-917) is used to establish or change a drawing
category, System ID, project/facility/shared status and/or Environmental Permit drawings in
DMCS. The DMCS New Object Form (A-6005-659) shall be used to initially establish a
new System ID and project number in DMCS.

8. For information on the processing and categories of vendor drawings, see
TFC-ENG-STD-10, Section 3.2.4.

9. Drawings that are being changed from reference to either essential or support categories must
have all of their outstanding work completed ECNs incorporated and the drawings released as
a new revision prior to the category change.
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10. The drawing number series listed in Table I are to be used for all new tank farm drawings.
Existing drawings that are re-categorized or are not H-2 or H-6 drawing number series retain
their original numbers. Numbers for new drawings are obtained from the Hanford Document
Numbering System (HDNS), except as noted below and are released using an EDT. To add a
sheet to an existing drawing that is being created by a work completed ECN incorporation,
determine the next available sheet number using DMCS and use the ECN as the releasing
document. New drawing sheets being added to an existing set of drawings that depict new
work to be performed shall be released using an EDT. Use DMCS to determine the next
available sheet number.

Table 1. Drawing Number Series.

Drawing Series Usage Description

H-2-XXXXX Used for all 200 Area Tank Farm facility reference, support, and essential
drawings except those drawings for the single shell and double shell tank
farms.

H-6-XXXXXX Used for new drawings within WRPS scope that are in the 600 area
(outside the 200 East and 200 West areas.)

H-13-XXXXXX Used for topographic, electrical distribution system and Hanford Facility
Resource Conservation and Recovery Act (RCRA) permit maps.

H-14-0XXXXX Used for new essential drawings for the single-shell and double-shell tank
farms. The H-14-0XXXXX drawing numbers are assigned and controlled
in accordance with drawing H-14-020000.

NOTE: Essential drawings for Tank Retrieval/Closure Projects may be
identified as H-14-IXXXXX drawings.

H-14-IXXXXX Used for new project or facility non-essential or support drawings for the
single-shell and double-shell tank farms.

H-15-XXXXXX Used for three dimensional drawings.

SK-2-XXXXXX Used for drawings that will not become part of the permanent facility. An
SK-2 sketch may be approved and released like an H-series drawing or
may be included as a figure or attachment in a released document.

4.2 Preparation of New Drawings and Drawings Sheets

Engineering Manager 1. Assign a qualified design engineer to develop the design and oversee
the production of the required drawings. (7.1. 1)

2. Assign a qualified designer/drafter to prepare the required drawings.

3. Provide design and schedule requirements to designer/drafter and design
engineer.
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Preparer 4. For a new drawing, obtain the drawing number from the HDNS or from
H-14-020000 as appropriate (see Table 1). A new drawing is the initial
release of a drawing depicting new work to be performed or depicting
new information. New drawings shall be released with an EDT.

a. For a new drawing sheet being added to an existing drawing set,
obtain the next available sheet number from DMCS. A new
drawing sheet is the initial release of a sheet added to an
existing set depicting new work to be performed or depicting
new information. A new drawing sheet added to an existing set
shall be released with an EDT.

b. For a new drawing sheet being added to an existing drawing set
in order to fully incorporate a work completed ECN, obtain the
next available sheet number from DMCS. Adding information
to an existing drawing by incorporating a work completed
engineering change notice that will cause a new drawing sheet
to be added to the drawing set is considered a revision. The
releasing document for the new sheet will be the work
completed ECN.

5. Ensure drawing categories and status are established in accordance with
Section 4.5.

6. Prepare new drawing or additional sheet in accordance with
TFC-ENG-STD-10. Sketches (SK-2-XXXXX) are not required to
follow TFC-ENG-STD- 10, with the exception of the title block
information.

7. Ensure proper level of protection is identified and provided for all
classified and unclassified information in accordance with
TFC-BSM-IRM-STD-03, TFC-BSM-IRMSE-C-03, and
TFC-BSM-IRM DC-C-03.

8. Determine the Drawing Category, Approval Authority ID, and whether
the drawing is an Environmental Permit drawing, and then prepare a
DMCS change notice (see Section 4.7)

4.3 Drawing Review

This section applies when a new drawing sheet is being prepared. When a revision to an existing
drawing occurs or a new sheet to an existing drawing is being added due to ECN incorporation,
proceed to Section 4.5.

Design Engineer 1. Determine the review required and provide a copy of the drawing
package (drawing sheets with related documentation and background
information) to the assigned reviewer(s).

2. Conduct technical reviews in accordance with TFC-ENG-DESIGN-C-
52. (7.1.1)
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Preparer 3. Review and incorporate the drawing package comments and the
checking comments into the CAD file.

a. Resolve conflicts and discrepancies, as necessary with the
reviewer, checker, and the lead discipline design engineer.

a. As required, provide a copy of the drawing sheet for back
checking.

4. Obtain an EDT number from HDNS and enter the EDT number in the
drawing title block.

4.4 Drawing Approval and Release

Preparer 1. Submit the CAD data set into the DMCS and Final Plot the drawing for
approval and release.

* Drawing files that are placed in the DMCS must be in the
current site approved AutoCAD DWG file format.

* The Final Plot process checks the drawing data set to ensure
assigned line widths are greater than 0.25 mm, assigns a
PLOT ID number, performs a plot of the drawing, and stores
the PLOT ID number in DMCS.

* Refer to Final Plot in the DMCS User Help files for software
user information.

Drafting Checker

Design Engineer

Professional
Engineer (PE)

Design Authority

Discipline
Engineering Group
Lead

2. Approve the drawing by printing name, signing, and dating the
Drafting Approved block.

3. Approve the drawings by printing name, signing, and dating the Design
Engineer Approved block.

5. If a professional engineer signature and stamp is required, affix the
stamp to the drawing and obtain the signature of the PE on the drawing
prior to the responsible engineer signing the drawing.

NOTE: Only Architect-Engineers (A-Es) may apply PE
stamps/signatures to drawings.

6. For drawings that affect the technical baseline (HNF-1901), approve
the drawing by printing name, signing and dating the Engineer block.
(7.1.5)

7. For drawings that do not affect the technical baseline, approve the
drawing by printing name, signing and dating the Engineer block.

8. If the drawing is a new drawing or a new drawing sheet, prepare an
EDT and obtain approvals, fill out the DMCS Change Notice Form and
the DMCS New Object Form (if required), and release the EDT in
accordance with TFC-ENG-DESIGN-C-25.
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NOTE: The DMCS Change Notice Form requires a project number to
be entered. Project numbers can be obtained from Project Navigator,
which is accessed from the WRPS Intranet. See also Section 4.1,
Step 2.

4.5 Drawing Revision

Drawing revision consists of incorporation of changes that are documented in work completed ECNs
in accordance with TFC-ENG-DESIGN-C-06. Drawing(s) may be revised, submitted and released
with the ECN (direct revision).

NOTE: The conversion of a manual drawing to an AutoCAD file does not require the use of an ECN.
For these drawing conversions, the drawing revision number shall be incremented, and the revision
description on the drawing sheet shall include the following description: "manual to AutoCAD
conversion."

Preparer 1. Obtain the Computer-aided design (CAD) data set for the drawing to be
revised and the ECNs to be incorporated from DMCS.

NOTE: ECNs to be incorporated are field work completed Facility
Modification ECNs and Document Modification ECNs. Temporary
ECNs are not incorporated into drawings.

2. Incorporate the ECN changes into the CAD data set.

a. Remove "Essential Drawing."

b. Remove "Impact Levels."

c. Remove "Confidence Levels."

d. Remove "For Field Verification" block.

e. Remove signed stamps, such as: "Professional Engineer (PE),
National Association of Corrosion Engineers (NACE) Info,
etc."

f. Update the Title Block to the current DOE Office of River
Protection (ORP) Title Block.

g. Ensure Panel Board Circuit Totals are the sum of the Individual
Breaker Circuit Values.

h. Remove the off-site A-E and vendor logos from the drawing.

3. Provide a hard copy of the revised drawing to a designer/drafter
assigned by the lead designer to provide a drafting check and a check
of the ECN incorporation.

Drafting Checker 4. Verify that the ECN changes/manual to AutoCAD conversions were
incorporated correctly and completely, and that TFC-ENG-STD- 10
drafting requirements are met, and approve the drawing (print name,
sign, and date the revision block).
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5. Ensure that the ECNs/manual to AutoCAD conversions listed in the
revision block are correctly incorporated in the drawing and approve
the drawing (print name, sign, and date in the revision block).

6. Incorporate any checker comments, submit the CAD data set into the
DMCS, and Final Plot the drawing.

7. Provide approved drawing to the Document Service Center for release.

Preparer

4.6 Field Verification

Design Authority 1. When requested by Projects, determine drawings that need to be
as-built, using Attachment A for guidance.

2. Ensure selected drawings are as-built and released.

4.7 Establishing and Updating Drawing Categories, Approval Authority ID and Environmental
Permit Drawings

Design Authority

Engineering Manager

Design Authority

1. Determine those drawings that need to be categorized as "Essential"
using Attachment B for guidance.

2. Determine those drawings that need to be categorized as "Support"
using Attachment B for guidance. This determination needs to be
worked with step 1.

3. Determine the Approval Authority ID Number for the drawing.

4. Determine those drawings that are Environmental Permit Drawings.

5. Obtain and complete the DMCS Change Notice form (A-6003-917) in
accordance with the form instructions and print name, sign, and date
the form as Responsible Engineer and submit to the responsible
Engineering manager for approval.

NOTE: All outstanding work completed ECNs shall be incorporated
into the drawing and the drawing released as the next revision number
prior to Document Control changing the document category.

6. Review and approve the DMCS Change Notice form.

8. Submit approved DMCS Change Notice form to the Document Service
Center for processing.

DEGL
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4.8 Establishing and Updating Controlled Print Files

Engineering Manager

Design Authority

Engineering Manager

Design Authority

1. In conjunction with the Document Service Center, determine
Controlled Print File (CPF) document control requirements, obtain the
CPF number, and provide adequate funding.

NOTE: CPF requirements include how many copies of each
document/drawing are required, size of the drawings, location of the
file, filing method, CPF audit frequency, and ensuring adequate work
space is provided for the Document Service Center staff.

2. Obtain an DMCS Change Notice number from the HDNS.

3. Identify the drawings and documents to be placed into or removed from
the CPF, obtain, and complete the DMCS Change Notice form
(A-6003-917) in accordance with the form instructions.

4. Approve the DMCS Change Notice form.

5. Submit approved DMCS Change Notice form to the Document Service
Center.

4.9 Establishing and Controlling Facility, Project, and Shared Drawings

This activity involves overlapping responsibilities between the Design Authority on a particular
project and the Cognizant System Engineering Design Authority. Each role is specifically identified
in the steps below.

Project Engineer
Design Authority

System Engineer
Design Authority

Engineering Manager

1. Identify the drawings/documents that are to be added to, deleted from
Facility, Project, or Shared Status using the DMCS Change Notice
form (A-6003-917).

* If the drawing changes impact multiple systems or projects,
then approvals are required from the engineer and manager
responsible for each system or project.

* A DMCS Change Notice Form shall be used to place a
drawing into project status during its initial release into
DMCS.

2. Approve the DMCS Change Notice form as the project engineer.

3. Approve the DMCS Change Notice form as the system engineer.

4. Approve the DMCS Change Notice form as the System Engineering
manager.
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Engineering Manager 5. Approve the DMCS Change Notice form as the project's Engineering
Manager.

Project Engineer 6. Submit approved DMCS Change Notice forms to the Document
Design Authority Service Center.

5.0 DEFINITIONS
(7.1.4.a)

As-Built drawings. A drawing which is an 'Essential' or 'Support' drawing, including all
unincorporated ECNs.

Controlled print file. A drawing/document file that provides operating organizations with a
controlled set of hard copy drawings/documents and change documentation that is maintained current
with released changes by the Document Service Center staff.

Design Engineer. The engineer in charge of the design shown on the drawing medium. The design
engineer may provide direction, sketches, and/or calculations as input to the design illustrated on the
drawing. This role may be filled by any appropriately qualified TOC engineer or an A-E engineer
qualified under the A-E's ASME NQA-1 program.

Drafting Checker. An individual who is trained and knowledgeable with the drafting and layering
requirements as contained in this procedure and in TFC-ENG-STD- 10 and who holds a
designer/drafter qualification or, if for an architect-engineer, is qualified under their Quality assurance
(QA) program to perform drafting checking.

Essential drawings. A category of engineering drawings that depict active facility (e.g., nuclear and
chemical storage facilities) systems, structures, and components (SSCs) and are necessary to support
emergency response actions.

Facility as-building. An engineering activity to integrate newly released project As-Built drawings
into the existing facility drawings. This activity is usually funded by the project and performed by the
Architect Engineer as a separate contract activity. Facility as-building should be completed prior to
placing equipment into service to insure that drawings are readily available for use.

Facility status. The status of drawings/documents that are being used to support operations of a
facility or system. Changes to these drawings/documents require approval of the facility responsible
engineer.

In DMCS, drawings/documents in facility status will either have no Project field appear on the page
or the Project field will appear with a project code, name, and status and the owner will show as
"No." For additional help see DMCS-HLP-0043 located in the DMCS help files.

Professional Engineer. An engineer employed by an A&E who is licensed by the State of
Washington with full authority to place his stamp and approval signature in his specific discipline on
a design drawing when required by the statement of work.

Proiect status. The status of drawings/documents that are being used for project activities (design,
fabrication, and construction). Changes to these drawings/documents require the approval of the
project engineer.

In DMCS, drawings/documents in Project Status will have a Project field appear on the page with the
project code, name and status of that project. The project that owns the drawings document will have
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a "Yes" in the owner column. For additional help see DMCS-HLP-0043 located in the DMCS help
files.

Project as-building. Activities performed by the constructor include:

* Update project drawings to show current configuration

* Perform field verification of updated drawings

* Update project design documents such as construction specifications, procurement
specifications, and design specifications.

Reference drawings. A category of drawings that supplement essential and support drawings and
provide construction, additional design, or historical information. Reference drawings may be used
as "best available information," but may not be used as the basis for design, maintenance, or
operation decisions without confirmation. Reference drawings are not kept current but may be
updated to support a facility upgrade or project activities with approval of an engineering manager.

Shared status. The status of drawings/documents that are jointly being used to support facility/
system operation and to support project activities. Changes to these drawings/documents require the
approval of both the project engineer and the facility system engineer.

In DMCS, drawings/documents in Shared Status will have a Project field appear on the page with the
project code, name and status of that project. The project code will list the project number followed
by "/facility" in the project code and the owner will be listed as "Yes." For additional help, see
DMCS-HLP-0043 located in the DMCS help files.

Support drawings. A category of drawings that, in addition to Essential, provides Engineering,
Maintenance, and Operations the details necessary for plant operations.

Technical Baseline Document. A design or engineering document that serves as the basis or physical
description of systems, structures, and components. The technical baseline is the starting point for
design modifications to the facility. The technical baseline is updated (as-built, ECNs incorporated,
etc.) once modifications are complete. See HNF-1901, "Technical Baseline Summary Description."

6.0 RECORDS

The following records are generated during the performance of the procedure.

* Drawings
* Sketch drawings ("SK" series)
* Document Management Control System Change Notices form (A-6003-917)
* Lockout/Tagout Sketch Sheet (A-6003-128)
* Excavation, Shoring and Trenching Sketch Sheet (A-6003-916).

The record custodian identified in the Company Records Inventory and Disposition Schedule (RIDS)
is responsible for record retention in accordance with TFC-BSM-IRMDC-C-02.
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7.0 SOURCES

7.1 Requirements

1. 10 CFR 830.122, "Quality Assurance Criteria," Paragraph (f)(4).

2. TFC-PLN-03, "Engineering Program Management Plan."

3. PER-2007-1327.19- JON 4.4, "Establish an Engineering Standard on Confinement for all
Tank Farm Designs."

4. RPP-PLAN-39432, "As-Built Program Description."

a. Section 3.0, "Terms and Definitions."
b. Section 5.1, "Identification and Application of Criteria."
c. Section 5.1.1, "Essential Drawings."
d. Section 5.1.2, "Support Drawings."
e. Section 5.1.3, "Reference Drawings."
f. Section 5.1.4, "Criteria for As Built Drawings."

g. Section 5.2, "Closeout Process."

5. RPP-PLAN-39434, "Construction and Acceptance Testing Program," Section 4.0,
"Responsibilities."

6. TFC-PLN-02, "Quality Assurance Program Description."

7.2 References

1. HNF-1901, "Technical Baseline Summary Description for the Tank Operations Contractor."

2. TFC-BSM-IRMDC-C-02, "Records Management."

3. TFC-BSM-IRMDC-C-03, "Information Clearance."

4. TFC-BSM-IRMSE-C-03, "Data Security."

5. TFC-BSM-IRM-STD-03, "Unclassified Information Identification Standard."

6. TFC-ENG-DESIGN-C-06, "Engineering Change Control."

7. TFC-ENG-DESIGN-C-25, "Technical Document Control."

8. TFC-ENG-DESIGN-C-52, "Technical Reviews."

9. TFC-ENG-STD-03, "Waste Transfer Confinement Configuration."

10. TFC-ENG-STD-10, "Drawing Standard."
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Figure 1. Drawing Process.
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ATTACHMENT A - CRITERIA FOR AS-BUILT DRAWINGS
(7.1.4. f)

The responsible engineer should work with the project engineer to determine those drawings developed
during the project phase of a facility modification that need to be as-built when the project is completed.

The following criteria are used to select drawings required to be as-built, prior to release:

Drawing sheets are to be "As-Built" if they depict structures, systems, or components (SSCs) that:

" Are important to safety
" Are used to establish or verify safe operating condition
* Require routine maintenance to preserve an SSC in a condition so that it can be relied upon
* Are installed in portions of a facility with restricted access or are buried/embedded.
* Are Waste Transfer Confinement Systems (7.1.3)

Criterion 1: Important to Safety

Drawings that depict safety class or safety significant SSCs, as identified in the Safety Equipment
Compliance Database (SECD) or HNF-SD-CP-SEL-00 1 (222-S Laboratories Facilities Safety Equipment
List), must be as-built.

Criterion 2: Establish or Verify Safe Operating Condition

The following additional guidelines should be considered in determining which drawing sheets need to be
as-built.

* Operability - Drawings depicting SSCs that are required to operate within established design
tolerances, such as:

- Equipment line-up and valve positions (operating configuration)
- Pressure limits of equipment/system (e.g., pressure relief valve)
- Electrical power systems (one-line diagrams, motor control centers)

Criterion 3: Require Maintenance

SSCs that require maintenance to ensure that it is in a condition that can be relied upon should be shown on
as-built drawings. The following guidelines should be considered in determining which drawing sheets need
to be as-built.

* Maintenance - Drawings depicting SSCs that are require maintenance, such as:
- Instrumentation or equipment requiring in the field calibration (e.g., flow transmitters)
- Equipment requiring periodic replacement (e.g., to support planning)
- Equipment used for hoisting or lifting (e.g., cranes, hoists, etc.).
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ATTACHMENT A - CRITERIA FOR AS-BUILT DRAWINGS (cont.)

Criterion 4: Restricted Access

Areas within a facility with physical restrictions for access to an SSC that may be required to support planned
or unplanned maintenance, modification, or emergency response should be shown on as-built documentation.
The following guidelines should be considered in determining which drawing sheets need to be as-built.

* Confined Spaces - For tank farms, these could include tanks, pits, and other underground structures.

" Difficult to Access - The SSC locations that require scaffolding, man-lift, or similar means to gain
access, such as towers, high-bay lighting, and buried tanks.

" Hazardous Environments - The SSC locations that are unsafe due to radiological or toxicological
conditions, such as waste tanks, pits, or cells.

Criterion 5: Buried/Embedded

Buried or embedded SSCs are not readily accessible for visual inspection. . The following guidelines should
be considered in determining which drawing sheets need to be as-built.

" Hazard Potential - The subsurface SSCs that could constitute a safety or environmental hazard, such
as buried utility power lines and process piping.

" Sensitive - The subsurface SSCs that, if inadvertently damaged, could cause a significant negative
impact on company operations, such as computer networks and fiber optic cables.

Criterion 6: Waste Transfer Confinement Systems

Drawings that depict Waste Transfer Confinement Systems as defined in TFC-ENG-STD-03, "Waste
Transfer Confinement Configuration." (7.1.3)

* Utilities - Difficult to detect and locate SSCs in areas of frequent re-excavation, such as buried
piping.

Drawing sheets depicting systems not important to safety (e.g., not safety class or safety significant SSCs)
that are readily visible, such as support facilities, fences, non-buried instrumentation normally do not require
as-builting.
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ATTACHMENT B - DRAWING CATEGORIES
(7.1.4.c, 7.1.4.d, 7.1.4.e)

The following drawing categories apply to TOC facility drawings. The category is determined and controlled
accordance with Section 4.7 of this procedure. The managers make this determination in collaboration with
Operations, Emergency Preparedness, and the system engineer. The drawing category is tracked in DMCS
and is not identified on the drawing face.

Essential drawings: A category of engineering drawings that depict active facility (e.g., nuclear and chemical
storage facilities) SSCs and are necessary to support emergency response actions.

Essential drawings include:

* Drawings that are required as a ready reference to operations and emergency response personnel
when evaluating and responding to an event condition

* Drawings that are called out by emergency or alarm response procedures.

* Drawings used to identify the correct isolation boundaries for personnel protection while working on
deactivated or de-energized systems. The identification of these isolation boundaries is necessary in
the cases for electrical or high-pressure fluid systems to implement the lock and tag program.

The following types of drawings are examples that should be considered when selecting essential drawings:

* Piping and Instrumentation Diagrams (P&ID)
* Electrical one-line diagrams
" Ventilation flow diagrams
" Active waste transfer piping diagrams
* Electrical Panelboard Schedules.

Support drawings: A category of drawings that, in addition to essential, provides Engineering, Maintenance,
and Operations the details necessary for plant operations.

Support drawings include:

* Drawings that clearly and completely represent the configuration to enable the user to make valid,
informed, and timely decisions that directly support the safe conduct of operations

* Drawings required for compliance with active environmental permits

* Drawings required to ensure that process routings and operational readings were being performed
correctly and safely within the authorization basis.
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ATTACHMENT B - DRAWING CATEGORIES (cont.)

The following types of drawings are examples that should be considered when selecting support drawings:

* Electrical elementary and schematic diagrams
* Piping and equipment arrangement diagrams
" Ventilation and exhaust system diagrams
" Process monitoring and control system diagrams.

Reference drawings: A category of drawings that supplement essential and support drawings and provide
construction, additional design, or historical information. Reference drawings may be used as "best available
information," but may not be used as the basis for design, maintenance, or operation decisions without
confirmation. Reference drawings are not kept current but may be updated to support a facility upgrade or
project with approval of an engineering manager.

Reference drawings include construction and fabrication drawings. Change impacts to these drawings are not
normally documented and these drawings are not routinely revised. Reference drawings can be obtained
using DMCS.

Voided/superseded drawings: A category of drawings that have been superseded by another drawing or
drawing revision or have been voided. DMCS image files continue to be available.

These include drawings for cancelled projects and for buildings or facilities that have demolished.
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1.0 PURPOSE AND SCOPE

This procedure presents the requirements for managing Tank Operations Contractor (TOC)
documents. The document control program is comprised of a collection of document control
procedures and processes that use a graded approach for the preparation, review, approval,
receipt, processing, issuance/release, distribution, use, superseding, cancelling revision, storage,
maintenance, and retrieval to disposition of controlled documents generated or received in
support of TOC work.

The requirements apply to those documents that require control (as defined in Section 5.0 of this
procedure) regardless of the media, format, or method employed for distribution or publication.
Documents may be hard copy (paper) or electronic and may be distributed or posted for use in
either media.

2.0 IMPLEMENTATION

This procedure is effective on the date shown in the header.

3.0 RESPONSIBILITIES

3.1 Records and Document Control Manager

Establishes, maintains, and manages the TOC Records & Document Control program in
accordance with applicable laws, regulations, and U.S. Department of Energy (DOE) policy as
required by Washington River Protection Solutions LLC Contract DE-AC27-08RV14800. (7.1.1)

3.2 Managers

1. Ensure documents generated or used by their organization are managed with the
appropriate controls identified within this procedure.

2. Ensure personnel comply with requirements and direction provided by the respective
implementing documents for the document types.

3. Ensure the document and records requirements of quality assurance standards (are
adequately conveyed and implemented. (7.1.2)

4. Ensure records requirements are managed in accordance with TFC-BSM-IRM DC-C-02.

5. Ensure organizations that develop and maintain controlled documents assign technically
qualified personnel or groups to the development task.

6. Ensure authorized personnel review controlled documents, including revisions, for
adequacy, completeness, and correctness and compliance with established requirements
before approval and release.

7. Ensure reviewing organization that reviewers are technically versed in the subject matter
of the documents they review, that they conduct their reviews to appropriate criteria, and
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that important comments, identified as such in the comments submittal, are resolved to
their satisfaction before approval. (7.1.2)

8. Ensure documents that define processes, specify requirements, or establish design shall
be identified, prepared, reviewed, approved, issued, distributed, used, revised,
superseded, and canceled, when necessary. (7.1.2)

3.3 TOC Personnel

1. Support and work to the document control procedures and processes.

2. Determine if a document requires control.

3. Work to the latest or applicable revision of a document. For Procedures check the
Procedure web page. For changes in the current copy of a procedure check the procedure
change package in IDMS.

4. Prevent the unintended use of obsolete documents by applying suitable identification to
them such as stamping or marking them with 'Reference only' or 'Obsolete', and
consider applying dates, or revision numbers, to informational materials that is likely to
change. Such materials might include posters, handouts, pamphlets, etc. If appropriate,
document the location of posted material so that when revisions occur, all outdated
material can be replaced.

3.4 Document Service Center

1. Receives approved documents for distribution.

2. Distributes controlled documents.

3. Ensures the latest approved revisions are provided to personnel using these documents.

4. Maintain controlled documents, including superseded or canceled revisions, as records
for their specified retention period in accordance with TFC-BSM-IRM DC-C-02. (7.1.2)

5. Provide hard copy distribution of documents to support facility operations during periods
when the Intranet is not accessible. Hard copy distribution may be completed from
Central Files or the files located at various locations on the site.

6. The Emergency Operations Center (EOC) may have hard copies or electronic copies of
vital records. It is preferable to use electronic with distribution going to an external hard
drive which can be moved in case of an emergency in the EOC or alternate EOC. (7.1.2.)

4.0 PROCEDURE

4.1 Document Control Requirements

Controls are required for all documents that prescribe requirements, define processes, establish
design, direct work activity, or provide the controls necessary to ensure compliance with
applicable requirements. The degree of control employed for each document type depends on the
content and use of the information contained within the document.
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Controlled documents are controlled by Document Service Center (DSC) or as directed by
governing procedures.

4.1.1 Preparation and Review

Procedure Author

Document Author

1. Describe the responsibilities and authorities, the preparation, review,
approval, use, superseding, cancelling and revision process.

2. Define review and approval requirements and identify and document
approval authorities within implementing procedures. (7.1.2)

3. Prescribe style and format requirements for controlled documents.

4. Define the process for evaluating the impact of new or revised
documents on other documents and incorporating changes that may be
required to minimize significant impacts to TOC work. (7.1.2)

5. Identify records that are generated.

6. Identify the records repository to which completed records are
submitted.

7. Obtain unique identifiers (document numbers):

* Through the Hanford Document Numbering System at
HDNS.

* Through the Procedures group in accordance with
TFC-BSM-AD-C-01 and TFC-OPS-OPER-C-13 (7.1.2)

* Through the procedure, standard or guideline which controls
the document.

NOTE: Issued/released documents shall have as a minimum, a unique
identifier, revision identifier, title, author, release date or publication
date or effective date.

4.1.2 Approval

Document Author Ensure the typed or printed name of the individual responsible for
preparing, approving, and/or validating the record, when appropriate, is
included in the signature portion of the record. When the typed or
printed name of the individual is not provided, the use of initials or
stamps (not intended to be signature stamps) may be used, provided a
log is maintained as a record that clearly relates the initials or stamps to
the individuals and organizations using them.

4.1.3 Issuance and Distribution

Document Author 1. Ensure documents are accurate and complete and in a form that can be
controlled, protected, and retained for the required duration. (7.1.2)

2. Submit documents to the records repository identified in the applicable
implementing procedure.



BUSINESS SERVICES Document TFC-BSM-IRMDC-C-01, REV D-3
Page 4 of 8

DOCUMENT CONTROL Issue Date July 23, 2012

Document Service
Center

3. Maintain controlled documents, including superseded or canceled
revisions, as records for their specified retention period in accordance
with TFC-BSM-IRM DC-C-02. (7.1.2)

4.1.4 Document Changes

Procedure Author

Document Author

I. Ensure implementing documents define the method used to incorporate
changes. If the defined method is other than reissue of the entire revised
controlled document as a revision, the implementing document shall
define the maximum number of changes permitted prior to requiring
reissue of the entire controlled document as a revision. The maximum
number of changes permitted needs to be based on readability and
usability of the document by users.

2. When a normal change process would cause unreasonable delays, apply
an expedited change processes as long as the following requirements are
met:

* After the expedited change has been authorized, the changes
shall be processed through the normal change process in a
timely manner consistent with the type and nature of the
document being changed.

* Implementing documents shall describe the process to control
expedited changes to include identification of the level of
management authorized to make expedited changes; time
limits for processing expedited changes through the normal
change process; and evaluation of the work if a change
resulting from the normal review process is different from the
expedited change. (7.1.2)

3. Ensure changes to documents, other than those defined as minor changes
are reviewed and approved by the same organizations or technical
disciplines that performed the original review and approval, unless other
organizations are specifically designated.

NOTE: The reviewing organizations shall have access to pertinent
background data or information upon which to base their approval.
Specifically designating other organizations is permitted in cases where
organizational responsibilities and authorities have changed or
review/approval requests are no longer valid.

4. To avoid a possible omission of a required review, delineate the type of
minor changes that do not require review and approval of the original
document and the person who can authorize such a decision within
implementing procedures.

NOTE: Minor changes to documents, such as inconsequential editorial
corrections, shall not require that the revised documents receive the same
review and approval as the original documents.
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Minor changes shall be limited to the following:

* Correcting grammar or spelling

* Re-numbering sections or attachments that do not affect the
sequence of work.

0 Changing the title or number of the document

* Updating organizational titles (does not include and
organizational title change accompanied by a change in
responsibilities).

5. Evaluate other documents affected by a new or revised document for
impact and revise, if necessary, in a time frame commensurate with
impact significance on TOC work.

4.2 Documents and Information Types

The Records Management and Document Control website (WRPS Home Page/Chief Information
Office/ Records Management and Document Control) presents a crosswalk for documents and the
applicable procedures.

5.0 DEFINITIONS

Controlled Document. Are controlled by the DSC or as directed by governing procedures.
Documents are required to be controlled if they:

0 Satisfy or demonstrate compliance with contractual, legal, fiscal, regulatory, design, or
operational requirements.

* Make or capture commitments/agreements or establish schedules (e.g., contracts, formal
letters, memorandums of understanding, etc.).

0 Define or direct work (i.e., require a current copy for users to conduct work properly).

* Establish or define a plan or program.

0 Specify requirements, standards, or activities that affect quality, safety, security, or
operations.

* Present or define the results of analyses or interpretations, or technical, legal, or fiscal
decisions (e.g., studies, reports, etc.).

* Establish design or define a process?

* Represent a formal presentation, journal article, or exhibit.

* Documents that specify requirements or prescribe activities that affect industrial,
environmental, or nuclear safety.
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Controlled-use information. Information accessible or available under limitations of regulations
or controls.

Controlled forms. Forms that meet the following criteria:

* Cross organizational contractor or agency departmental lines or boundaries

* Collect information required by law, DOE Order, company policy, or company or agency
procedure

* Become part of an official record required for audit traceability
(TFC-BSM-IRM DC-C-02).

Document. Any recorded information, regardless of its physical form or characteristics,
including, without limitation, written or printed matter, data processing cards, tapes, charts, maps,
paintings, drawings, engravings, sketches, photographic prints, exposed or developed film,
working notes and papers; reproductions of such things by any means or process; and sound and
video recordings by magnetic, optical, or any other electronic means.

Document Management Control System. The DMCS serves as the primary document issuance
and change control database and maintains the status for controlled documents (i.e., plans,
drawings, specifications, supporting documents, and standards).

Document Service Center. Stations strategically located throughout the site that provide the
release, issuance, and retrieval of TOC documents. Also, known as the IRM Service Provider.

Integrated Document Management System (IDMS). An information database designed to search
and retrieve document images. Documents located within the electronic records area are
considered records.

Issued (Released). Document is made available to the project for use through an official system
such as the Records Holding Area (RHA), a designated Records Storage Area (RSA), IDMS, or
the DMCS.

Records. Completed documents, reports, papers, e-mail, photographs, machine-readable
materials, books, maps, or other documentary materials, regardless of physical form or
characteristics, that have been created or received in the course of business. Such materials are
preserved because of their informational value or as evidence of the organization, functions,
policies, decisions, procedures, operations, or other activities. This definition is adapted from
44 USC 3301. Records consist of Quality Assurance and Non-Quality Assurance Records.

As such, information resources in any media that are generated or received under the TOC are
records when they are or should be preserved because they constitute evidence or contain
information of administrative, legal, fiscal, or historical value.

Scientific and technical information. Information in any format or medium that is derived from
scientific and technical studies, work, or investigations that relate to research, development,
demonstration, and other specialized areas such as, environmental and health protection and
waste management. Scientific and technical information may be unclassified unlimited,
unclassified sensitive, classified, or declassified. DOE-funded scientific and technical
information originates primarily from research and other activities performed by contractors for
management, operation, or integration of DOE-owned/leased facilities, direct DOE-executed
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prime procurements, DOE-operated research activities, and financial assistance recipients, in
addition to DOE employees.

Released (Issued). Document is made available to the project for use through an official system
such as the RHA, a designated RSA, IDMS, or the DMCS.

Work package. Work packages contain controlled documents such as technical operating
procedures, maintenance and test procedures, process standards, or engineering documents.

6.0 RECORDS

No records are generated during the performance of this procedure. However, all records
generated by the governing procedure for a specific activity or document type shall be maintained
in accordance with the requirements for records management identified in
TFC-BSM-IRM DC-C-02.

7.0 SOURCES

7.1 Requirements

1. Contract DE-AC27-08RV14800.

2. TFC-PLN-02, "Quality Assurance Program Description."

7.2 References

1. HNF-GD-8959, "Publication Practices."

2. HNF-RD-12223, "Protecting and Controlling Classified Matter."

3. TFC-BSM-AD-C-Ol, "Administrative Document Development and Maintenance."

4. TFC-BSM-AD-C-03, "Correspondence Preparation and Control."

5. TFC-BSM-AD-STD-02, "Editorial Standards for Technical Documents."

6. TFC-BSM-IRMDC-C-02, "Records Management."

7. TFC-BSM-IRMDC-C-03, "Information Clearance."

8. TFC-BSM-IRMDC-C-04, "Public Information Repository and Administrative Record
Files."

9. TFC-BSM-IRMDC-C-07, "Vendor Processes."

10. TFC-BSM-IRM-STD-03, "Unclassified Information Identification Standard."

11. TFC-ENG-DESIGN-C-25, "Technical Document Control."

12. TFC-ESHQ-ENV-STD-03, "Air Quality - Radioactive Emissions."

13. TFC-ESHQ-RPADM-CD-03, "Radiological Control Logbooks."
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14. TFC-OPS-MAINT-C-0 1, "Tank Operations Contractor Work Control."

15. TFC-OPS-OPER-C-13, "Technical Procedure Control and Use."

16. TFC-OPS-OPER-C-17, "Operating Logbooks."

17. TFC-OPS-OPER-STD-01, "Technical Procedure Format and Preparation Standard."

18. TFC-PLN-26, "Test Program Plan."

19. TFC-PLN-29, "Nuclear Maintenance Implementation Program."

20. TFC-PRJ-CM-D-02, "Construction and Commissioning Document Control Processes."
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1.0 PURPOSE AND SCOPE
(7.1.2, 7.1.3)

This procedure describes the processes and controls for managing the identification, collection,
processing, protection, storage, retrieval, and disposition of Tank Operations Contractor (TOC),
record material regardless of the media or format, in accordance with statutory, regulatory, and
contractual requirements. (7.1.1, 7.1.10)

The TOC records system is made up of TOC Records Storage Areas (RSAs), the Document
Service Centers (DSCs), Records Holding Area (RHA), or under the Integrated Document
Management System (IDMS).

2.0 IMPLEMENTATION

This procedure is effective on the date shown in the header.

3.0 RESPONSIBILITIES

3.1 Records & Document Control Manager

1. Establishes, maintains, and manages the TOC records management program in
accordance with applicable laws, statutes, regulations, and U.S. Department of Energy
(DOE) policy as required by contract. (7.1.2)

2. Originates Management Assessments pertaining to records.

3. Identifies company level Records Specialist.

4. Approves different file format for submission of records to the IDMS as identified in
Section 4.3.2.

5. Oversees the destruction of records when required. This applies to hard copy records
held in the RHA, RSA or electronic records within IDMS.

3.2 Managers
(7.1.11)

1. Assign responsibilities within the organization for the development or receipt and
processing of records.

2. Ensure complete and accurate record, quality assurance (QA) record, and vital record
materials are created, appropriately reviewed and approved, properly managed, and
protected. Ensure applicable organizational implementing documents:

a. Identify the specific records required. (7.1.1)

b. Provide the process controls necessary to ensure complete, accurate, and legible
records are generated.

c. Provide direction for transfer to predetermined approved storage locations.
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d. Include format and content requirements to ensure that records are traceable to
associated items and activities, reflect completed work, and demonstrate
compliance to applicable requirements. (7.1.1)

e. Ensure that records are submitted to an RSA or record repository, either IDMS or
RHA.

3. Ensure organizations work with the Company Records Specialist to update the TOC
Company Records Inventory and Disposition Schedule (RIDS).

4. Ensure employees responsible for generating, processing, protecting, and storing records
receive proper training.

5. Ensure document and records requirements of other quality assurance programs are
adequately conveyed and implemented via project specific Quality Assurance Program
Plans and procedures, when applicable.

6. Ensure documents and records used to demonstrate compliance with State and Federal
regulations are prepared and maintained appropriately.

7. Identify and process vital records as follows:

a. Ensure applicable vital records, regardless of media, are established and
identified by completing a Vital Records Justification Form (RL-F-243.2. 1).

b. Submit form to the Company Records Specialist, for processing into IDMS and
the Document Management and Control System (DMCS).

c. Submit identified vital records to a DSC for issuance and distribution.

d. Verify and document vital records verification in the Hanford Emergency
Operations Center (EOC) on an annual basis. This verification includes the
determination of necessary additions or deletions pertaining to vital records. Any
changes must be provided to the Company Records Specialist and Document
Release Station distribution lists must be updated.

e. Vital records in the EOC may be in paper or electronic form. (7.1.3)

8. Aid in the review and destruction of hard copy or electronic records which have reached
their destruction date per the RIDS.

3.3 TOC Personnel

Support and work to the TOC record requirements.

3.4 Company Records Specialist

* Supports the Records & Document Control Manager at the company level.

* Aids TOC personnel in identifying record material.

* Reviews RSA and reviews eligibility for destruction reports, and prepares Electronic
Record Authorization(s).
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* Receives Vital Records Justification form(s), obtains approval from Emergency
Preparedness Organization representative, and forwards the form to IRM Service
Provider for approval and inclusion in the record. (7.1.3)

0 Forwards a copy of the approved Vital Records Justification form to DSC for
identification of the Vital Record in DMCS.

0 Performs annual audit of EOC and alternate EOC by March of each year.

* Reviews all TOC procedures for record and retention periods for TOC records.

* Processes hard copy or electronic records through the destruction process in support of
the RIDS, Section 4.5.

* Participates as a member on the Site Records Disposition Board (SRDB).

0 Completes the TOC Records Destruction Approval Form.

3.5 IRM Service Provider (IDMS Administrator or RHA Management)

* Maintains IDMS, including backup files, to ensure records are preserved and useable
throughout the prescribed retention periods. (7.1.4, 7.1.7)

* Provides consultation and training to system users as needed to permit efficient transfer
of records into the system, accurate indexing, and timely retrieval of stored electronic
records.

* Provides provisions that prevent damage from harmful conditions (such as excessive
light, stacking, electromagnetic fields, temperature, and humidity), as applicable to the
specific media utilized for record storage. (7.1.4, 7.1.7)

0 Establishes provisions to ensure that no unacceptable degradation of the electronic record
media occurs during the established retention period.

* Establishes inspections of records to detect deterioration, is provided, the locations
should be sufficiently remote from each other to minimize the risk of exposure to a
simultaneous hazard. Sufficiently remote depends on the type of hazard, such as
earthquakes, fires, tornadoes, etc., and the probability for occurrence of these hazards.
(7.1.9)

* Monitors the schedule disposal date for records, hardcopy and electronic, according to the
assigned records schedule, and notifies the Records & Document Control Manager upon
the expiration of the retention period.

3.6 Record Owner

Determines when records reach their destruction date whether the records should be destroyed or
the retention period reassigned using the process established within this procedure.
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4.0 PROCEDURE

4.1 Record Material Classification and Identification

The controlling document's (e.g., management directives, administrative and technical
procedures, guidance documents) Records section, for the work being performed, shall identify
any record and quality assurance material that will be generated in performance of the work. If
no records are generated the Records section shall contain a statement to that effect. (7.1.9)

Manager or 1. Categorize material in accordance with Attachment A, Record Material
Employee Classification as:

* Non-record
* Record
* QA Record
* Vital record.

4.2 Managing Records

TOC organizations that implement records management activities are required to implement
formal record material controls that ensure compliance with the requirements specified in this
procedure, additionally in Attachment B, TFC-PLN-02. and the laws or regulations applicable to
the area of work.

TOC organizations obtain records management support services from the IRM Service Provider
by working through the Records Specialists. Services include records inventory and scheduling,
consulting services, record storage and retrieval, record systems/database development and
administration, and program management. The internal procedures used by the IRM Service
Provider to control the services, processes, and systems used to manage records are consistent
with applicable TOC procedures.

4.3 Use of the IDMS for Electronic Record Storage

4.3.1 Set Up of IDMS Storage of Electronic Records

Manager 1. Assign an IDMS point-of-contact (POC).

IDMS POC 2. Identify electronic record candidate(s) to be stored within the IDMS.

3. Contact the Company Records Specialist to initiate the import of
electronic record candidate(s) into IDMS and the appropriate
documentation required.

Company Records 4. Prepare the Electronic Record Authorization (available through the
Specialist Records Management Access Portal (RMAP)).

5. Coordinate completion of required actions, documentation, submittal
process, and approvals identified on the Electronic Record
Authorization.

6. Submit completed Electronic Record Authorization and supporting
documentation for the records candidate(s) to the IDMS Administrator
to facilitate the creation of record folders within IDMS.
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7. Determine in conjunction with the managers, who will perform the
processing of the IDMS electronic records: IRM Service Provider,
IDMS POC, or internal department records processor.

IDMS Administrator 8. Create a designated records staging area, records folders and prescribed
(IRM Service retention period identified on the Electronic Record Authorization and
Provider) the RIDS within IDMS for each record type.

4.3.2 Processing of IDMS Electronic Records

Employee 1. Prepare an Active Records Transmittal form (A-6003-520) for all
records to be scanned from hard copy documents into IDMS as
electronic records. Indicate "Scan for Record Purposes" on the
transmittal form.

NOTE: Records submitted electronically, or generated through
automated workflows and other automated processes, are not required
to be submitted using a transmittal form.

2. Deliver transmittal form and hard copy records to the DSC, or transmit
electronic records to the DSC, IDMS POC, or internal department
records processor. (7.1.9)

3. Submit electronic records to IDMS for records retention in a Portable
Document Format (PDF), a neutral format. If the record cannot be
rendered to PDF then one of the following neutral formats may be
used. (7.1.4)

* Tagged Image File Format (TIFF)

" Graphics Interchange Format (GIF)

" Joint Photographic Experts Group (JPEG)

* Extensible Markup Language (XML)

* Windows Media Video (WMV)

* Moving Picture Expert Group (MPEG)

* HyperText Markup Language (HTML)

* Text File (TXT)

* Portable Network Graphic (PNG)

" Comma Separated Value (CSV)

* Message (e-mail) (msg).
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4. Obtain approval for any deviation from one of the above file formats
from the Records & Document Control Manager.

NOTE 1: If native file format documents are attached to PDF or other
neutral format renditions of records within IDMS, they may be
accessed and downloaded by TOC personnel to facilitate use as a
master for future revisions.

NOTE 2: When generating any information in a native file format,
e.g., .doc, .xls, the record must be capable of rendering to a neutral
format and the final rendered record must be in a format that can be
printed as a record to hard copy. This requires the initial native file to
be formatted correctly before submittal to IDMS, e.g., insertion of page
breaks, no special characters in the file name.

IRM Service 5. Process documents per company procedures to capture record material
Provider or Internal provided by the TOC.
Record Processor

6. Scan hard copy or transfer electronic files into the designated records
staging area.

NOTE: In some instances, records generated through automated
workflows and other automated processes may be directly transferred
into a records folder, eliminating the need for a staging area.

7. Index records transferred to IDMS in accordance with the established
Electronic Record Authorization created for each given record type
(available in IDMS).

8. Perform at a minimum, a 25% verification of each record transferred to
IDMS after import to verify the document was transferred correctly and
not corrupted or otherwise rendered unreadable during transfer. If the
verification shows errors then an increase of 5% will be imposed on the
records being verified. Defective records identified during verification
will be removed from the staging area and return to step 3.

9. Transfer indexed, verified records from the staging area into the
appropriate designated records folders. When the record is placed in
the designated folder in the managed area of IDMS the electronic
version will be managed as the record.

NOTE: Once the hard copy records are imported into the managed
area of IDMS for preservation in electronic format, the hard copy may
be destroyed. Source files for those records imported in electronic
format may also be deleted, provided the duplicate information is not
needed for other purposes.
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4.4 Records Storage Area

4.4.1 General

Inactive records shall be retired to the RHA, a DOE-designated storage facility for long-term
storage, unless the record is maintained in an approved electronic record system such as IDMS.
The RHA is located in building 3220 on the Hanford Site in Richland, Washington.

NOTE: The RHA is the primary long-term designated storage facility for inactive records.
Permanent and long-term storage is also provided at the Federal Records Center (FRC) in Seattle,
Washington. Transfer to, and retrieval from the FRC is facilitated through the RHA. Retirement,
receipt, maintenance, retrieval, and destruction of records are managed in accordance with this
procedure.

WRPS Record storage boxes shall not be removed from the RHA. WRPS personnel may review
the boxes at the RHA or request copies of the material from the boxes. Any deviation from this
process shall be approved by the Company Records Specialist. Transfers of active records
between organizations, facilities, and active storage locations shall be documented on the Active
Records Transmittal form (Site Form A-6003-520).

NOTE: The Active Records Transmittal form is used exclusively for transferring completed
record files. It is not intended for use with in-process documents or distribution of controlled
documents. Retirement of inactive records to the RHA is documented and approved on the
Records Transfer Form (RTF) (available through RMAP).

The TOC Records Storage Area (RSA) Approval Form is required for all offices or locations
where completed records are temporarily stored. Management expectations are: RSAs are to be
established if records are stored for more than one week. RSAs are intended as collection and
turnover points and as such are not authorized to store completed records or completed packages
such as procurement files for more than one year.

4.4.2 Set Up of an RSA

Manager 1. Assign a file custodian and backup to collect, receive, process, protect,
control access, maintain, retrieve, and disposition file material in
accordance with company RIDS.

2. Designate a location for the RSA.

File Custodian 3. Using the TOC Records Storage Area (RSA) Approval Form
(A-6004-360) guide, set up your RSA.

4. Complete a TOC Records Storage Area (RSA) Approval Form
(A-6004-360) to demonstrate the RSA meets the minimum
requirements for operation.

5. Review and sign the TOC Records Storage Area (RSA) Approval Form.Manager
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Records & Document
Control Manager or
Company Records
Specialist

File Custodian

6. Assess the RSA for operational approval.

a. If compliant, approve the TOC Records Storage Area (RSA)
Approval Form.

b. If not approved, note the corrections required, communicate the
corrections to the Manager and File Custodian for
modification, and return to step 3.

7. Print a copy of the approved TOC Records Storage Area (RSA)
Approval Form and post the form in the RSA where it will be readily
available for viewing, auditing, and assessments.

4.4.3 RSA Operations

File Custodian 1. Receive records in accordance with procedures governing the
preparation or submittal of each specific document. (7.1.9)

2. Verify that records received agree with the transmittal document (if one
is provided) and that the records are legible.

3. Verify that received records are those designated.

4. Enter the record on the index within two business days of receipt.

5. File the record in accordance with the filing method described on the
approved TOC Records Storage Area (RSA) Form. (7.1.9)

6. Maintain an index of records stored in the RSA.

NOTE: The index may be hard copy or electronic and will contain at a
minimum document number (if applicable) and/or title of document.

7. File supplemental record in accordance with the filing method
described on the approved TOC Records Storage Area (RSA) Form.
(7.1.12)

8. Maintain a current list of authorized personnel allowed unaccompanied
access and responsibility for records. The backup file custodian shall
be indicated on the list.

NOTE: This list will be kept to a minimum, and typically consists of
the Manager, custodian and backup custodian.
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9. Maintain access and accountability control to include:

* Records remain under lock and key (in a locked room or locked
in a cabinet when unattended)

* Access to records is by authorized personnel. When access to a
record is required by project personnel there are two methods
available to gain access:

- Copy of record provided to requestor.
- Requestor may access the record requested in the RSA.

10. Maintain files in accordance with this procedure. (7.1.9)

11. Review files to identify records that no longer require maintenance as
active records.

12. Retire records to the designated location/system to be maintained for
the length of the assigned retention period when:

* When a full box has been generated,

* At the completion of a project or activity if above criteria
cannot be met, or

* Within one year of record or record package completion. (7.1.2)

13. During the processing of records to the RHA, maintain records in DOE
approved storage boxes and stored in a secure location.

NOTE: When not working with the box, the lid will be attached.
Records being transferred must be transferred within 30 days of
removal from the file cabinets. Within the 30 days the boxes will be
packed, Records Transfer Form completed, records specialist review
performed, movers contacted for pickup, and pickup completed. While
records are in the boxes, there is minor risk of water damage which
WRPS is willing to assume.

14. Contact the Company Records Specialist for further direction on the
retirement of inactive records.

15. When an RSA moves location, complete a new RSA form and submit
for approval by the Records & Document Control Manager or
Company Records Specialist.

4.5 Records Disposal - Notification, Review, and Destruction of Records

TOC records that reach their destruction date, according to the established retention period on the
RIDS, are identified, reviewed, and approved for disposal. The following process applies to
records maintained by the IRM Service Provider in the RHA/FRC or electronic records
maintained in IDMS and in Records Storage Areas located in the field.



BUSINESS SERVICES Document TFC-BSM-IRMDC-C-02, REV F-5
Page 11 of33

RECORDS MANAGEMENT Issue Date August 20, 2012

4.5.1 Notification for Records that have Reached their Destruction Date Housed in the RHA or
IDMS

IRM Service 1. Monitor the destruction dates for all retired TOC records.
Provider

2. When records reach their destruction date, notify the Records &
Document Control Manager with the following information:

* Identification of applicable Box Number(s).

* Identification of applicable records using the Record Transfer
Form (RTF) description.

* Identification of record format: hardcopy or electronic.

* Identification of record retention schedule driving disposal.

NOTE: The notification is considered a record and must be captured.

4.5.2 TOC Review and Approval Process

Records & Document 1. Receive notification from the IRM Service Provider that records have
Control Manager reached their destruction date.

Records Specialist 2. Review the records eligible for destruction report and prepare a TOC
Records Destruction Approval form.

3. Forward the records eligible for destruction report and TOC Records
Destruction Approval form to the record owner or responsible manager.

Record Owner 4. Review the records eligible for destruction report, and if necessary, the
actual records located at the RHA or in IDMS, to determine if there is a
continuing regulatory or business purpose to retain the records or if the
records can be destroyed.

NOTE: The Records Specialist can aid in making this determination

5. Complete the TOC Records Destruction Approval form to either:

a. Authorize destruction of the records
b. Apply an appropriate records schedule.

6. Return the TOC Records Destruction Approval form to the Records
Specialist.

Records Specialist 7. Depending on the determination by the record owner, process the TOC
Records Destruction Approval form to:

a. Notify the IRM Service Provider of the new retention schedule,
or notify the IRM Service Provider to initiate records disposal
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b. Scan the TOC Records Destruction Approval form into IDMS
as a record of action taken.

8. Notify the Records & Document Control Manager of the determination.

Records & Document 9. Request General Counsel (Legal) and other subject matter expert
Control Manager assistance to ensure appropriate records retention and disposal.

4.5.3 RHA and IDMS Records Repository Actions

IRM Service 1. Upon receipt of a completed TOC Records Destruction Approval form.
Provider

a. Update the repository database to apply the appropriate
records schedule and revised retention period, or

b Destroy the identified records.

c. Maintain information on records destroyed from the

repositories.

4.5.4 Records Storage Area Repository Destruction Process

WRPS personnel are required to submit records to RSAs for intermittent storage on an ongoing
basis prior to going to the RHA or IDMS.

This process is to be used by WRPS Record Storage Area (RSA) custodians who are responsible
for processing records to the RHA. Per this procedure records within the RSAs are to be off
loaded within a year.

RSA Custodian 1. Identify records in the RSA that reached their retention period.

2. Contact the records specialist to aid in processing records for destruction

Records Specialist

Record Owner

or rescheduling of record retention period.

3. Review the records eligible for destruction report and prepare a TOC
Records Destruction Approval form.

4. Check for any other relevant record destruction moratoriums such as
Tobacco Litigation or Epidemiological Investigations (EPI).

5. Forward the records eligible for destruction report and Records
Destruction Approval form to the record owner (responsible manager).

6. Review the records eligible for destruction report, and if necessary the
actual records located at the RHA or in IDMS, to determine if there is a
continuing regulatory or business purpose to retain the records or if the
records can be destroyed.

NOTE: The Records Specialist can aid in making this determination

7. Complete the TOC Records Destruction Approval form to either:

a. Authorize destruction of the records or
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b. Apply an appropriate records schedule.

8. Return the TOC Records Destruction Approval form to the Records
Specialist.

Records Specialist 9. Depending on the determination by the record owner, process the TOC
and Records Records Destruction Approval form to:
Custodian

a. Destroy the identified records by shredding or placing in a
locked shredding bin or

b. Ship the records to the RHA or scan the documents into IDMS
with the newly identified retention schedule.

c. Scan the TOC Records Destruction Approval form into IDMS as
a record of action taken.

d. Maintain a log of destroyed records which includes but is not
limited to:

* Document Type
* Date of Document Collection
* Record Owner/Manager which approved destruction
* Date Destroyed.

4.5.5 Long-Term Stewardship

DOE/RL-2010-35, Hanford Long-Term Stewardship Program Plan, describes how records need
to be properly scheduled and preserved to support long-term stewardship. Long-term stewardship
pertaining to the TOC contractor is applicable when the final geographical area is identified and
will fall under DOE/RL-2010-35. At that time the process for identification of applicable records
which fall under long-term stewardship will be generated and implemented.

5.0 DEFINITIONS

Active records. Completed records necessary to conduct business and frequently accessed for
their informational content.

Classification. To assign a record to a category (e.g., Record, Non-record, QA lifetime, QA non-
permanent)

Controlled-use information (CUI). Sensitive information, as defined in
TFC-BSM-IRM DC-C-03 and TFC-BSM-IRM-STD-03, such as applied technology, export
controlled information, business sensitive information, export controlled information, patentable
subject matter, personal/ private information, official use only information, etc., that is required to
be protected from unauthorized access or disclosure.

Digital signature. A digital signature or digital signature scheme is a mathematical scheme for
demonstrating the authenticity of a digital message or document. A valid digital signature gives a
recipient reason to believe that the message was created by a known sender, and that it was not
altered in transit. Digital signatures are commonly used for software distribution, financial
transactions, and in other cases where it is important to detect forgery and tampering.
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Disposition. Action taken regarding information/records no longer needed for current business.
Following the determination of the information's value, the actions include transfer to a storage
facility, microfilming, scanning, or disposal.

Document. Any recorded information, regardless of its physical form or characteristics,
including, without limitation, written or printed matter, data processing cards, tapes, charts, maps,
paintings, drawings, engravings, sketches, photographic prints, exposed or developed film,
working notes and papers; reproductions of such things by any means or process; and sound and
video recordings by magnetic, optical, or any other electronic means.

Document Service Center. Stations strategically located throughout the site that provide the
release, issuance, retrieval of TOC documents. Also known as the IRM service provider.

DOE records schedules. Records retention schedules issued and controlled by the DOE for
application on records generated by or for the DOE. DOERS are approved by the NARA.

Dual storane. The storage of two copies of a record at locations sufficiently remote from each
other to eliminate the chance of exposure to a simultaneous hazard.

Electronic approval. Electronic approval authenticated by system sign-on and passwords.
Approval is maintained by the electronic system tying the authentication to the individual name.

Electronic record. A record that contains machine readable, as opposed to human-readable
information, and consisting of character coded electronic signals that can be processed and read
by a computer. A record maintained on electronic storage media.

Electronic Records Management Software Applications. Software that has been certified to
DOE-STD-4001-2000, "Design Criteria Standards."

Electronic records system. An approved system authorized to maintain, store, and disposition
computer-based records on digital storage media (Presently only IDMS is an approved electronic
records system).

Electronic signature. A computer data compilation of any symbol or series of symbols executed,
adopted, or authorized by an individual to be the legally binding equivalent of the individual's
handwritten signature

Emergency operating records. The type of vital records essential to the continued functioning or
reconstitution of an organization during and after an emergency. Included are emergency plans
and directives, orders of succession, delegations of authority, staffing assignments, selected
program records needed to continue the most critical agency operations, as well as related policy
or procedural records that assist Emergency Operations Center personnel in conducting
operations under emergency conditions and for resuming normal operations after an emergency.

Extensible Markup Language (XML). An acceptable neutral format used to create web
documents. Documents formatted by the set of rules for encoding machine readable documents.

Finding aids. Key words, unique identification codes, document numbers, titles, or
nomenclatures that facilitate retrieval. Also, databases, lists, and indexes that aid in locating and
retrieving documents.
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File custodian. Individual (manager, supervisor, specialist, engineer, clerk, etc.) responsible for
the control, protection, and disposition of file material, and for ensuring record material received
is legible and reproducible.

File management. The process for ensuring documents are legible, complete, protected, and have
been placed into folders or envelopes for storage, or scanned into IDMS as an electronic record.
If the files are specially processed records (e.g., radiographs, photographs, negatives, microfilm,
and magnetic and optical media), they are stored to prevent damage. Establish measures to
preclude entry of unauthorized personnel into records storage areas.

Filing units. Series of identical or equivalent file items characterized by a consistent method of
assembly and handling (e.g., personnel folders, purchase orders); a common arrangement of the
component items; uniformity of subject, type of information recorded, or kinds of transactions
reflected.

Graphics Interchange Format (GIF). The preferred file format for scanned images such as
illustrations containing color and various resolutions.

HyperText Markup Language (HTML). An acceptable neutral format used to create documents
on the World Wide Web.

Inactive records. Those completed records that are not frequently accessed because of their age,
subject matter, or because the information is available from other sources, such as electronic
information systems, reference libraries, working files, etc., but which are retained for a required
retention period. Such records are retired from active files to a records storage facility.

Index. A listing, catalog, or directory of summary information for the records to aid in timely
retrieval of relevant files.

In-process documents designated to become records. Documenting material, books, maps,
papers, checklists, or other documents used by an agency of the U.S. Government to document a
transaction, discussion, activity completion, etc. before completion with an authenticating stamp/
signature.

Joint Photographic Experts Group (JPEG). Preferred file format for color images such as
Photographs.

Legal and financial rights records. Type of vital records essential to the protection of legal and
financial rights of the agency, Government, and individuals directly affected by its activities (also
known as rights and interests records). Examples include accounts receivable records, social
security records, payroll records, retirement records, and insurance records.

Long-term storage. Storage of completed inactive records in an RL-approved designated record
storage facility operated by the IRM Service Provider.

Moving Picture Experts Group (MPEG). A standard for defining compression of audio and
visual digital data.

Metadata. Data describing stored data: that is, data describing the structure, data elements,
interrelationships, and other characteristics of electronic records. Record profile data or data
about data.

Message (msg). The E-mail message (format type) submitted to records in IDMS.
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National Archives and Records Administration (NARA). An agency within the U.S. General
Services Administration that is directly responsible for the management and quality of records
created by or for the Federal Government.

Neutral Format. A format providing an electronic "snapshot" of a file rendered from a native file
which does not allow the file to be easily edited or changed e.g. PDF, TIFF, GIF, JPEG, XML
etc. Once a neutral format is submitted to the IDMS records area the files are preserved by the
records module.

Nonpermanent records. See Attachment A Section 3.0.

Non-record material. See Attachment A Section 2.0.

Portable Document Format (PDF). The preferred file format for text documents and the
conversion most suitable for text documents created and submitted in non-neutral formats.

Quality Assurance (QA) records. See Attachment A Section 3.0.

Raw in-process information. Numeric, textual, or graphic information generated, calculated,
manipulated, and/or maintained within a technical data system that is not yet considered to be
record material by virtue of the fact that a record has not been produced and authenticated.

Record. See Attachment A Section 1.0.

Record material. See Attachment A Section 1.0.

Record material controls. The processes that ensure records are stored and maintained in a
manner that minimizes the risk, loss, damage, or deterioration.

Record owner. The organization or function that generated, retired, or is currently responsible for
the maintenance of a particular record. When records become eligible for destruction at the
expiration of the established retention period per the RIDS, the record owner reviews and
approves the continued retention or disposal of the records.

Records Holding Area. The RHA is the DOE-authorized record storage facility employed for the
storage of completed inactive records generated by or for the DOE. The RHA provides an
environmentally controlled and security-approved environment for protecting records. TOC
records are transferred to the RHA when they reach the end of their active life. The RHA is used
unless the record is maintained in an approved electronic management system, such as IDMS.

Records Inventory and Disposition Schedule (RIDS) Form. A federally mandated listing of the
filing units, general files, and quality assurance record files of an organization, setting forth their
mandatory disposition in terms of retirement, disposal, or transfer to permanent storage after
specified retention period in the office. The RIDS includes all file material, i.e., record (including
record and non-record material), classified and unclassified information.

Taimed Image File Format (TIFF). Group 4 compression technique with non-proprietary image
file-header label - The preferred file format for scanned images and the conversion option for
document created in non-neutral formats that cannot be rendered to PDF format.
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Temporary storage. Storage of completed active records at selected locations throughout TOC
organizations and facilities (e.g., project files, operations, startup/operations readiness review
files, training files). Temporary record storage includes the storage of records temporarily
removed from a record storage facility. Records are transferred to long-term storage once they
become inactive.

Text documents. Narrative or tabular documents such as letters, plans, procedures, instructions,
studies, reports, etc.

Timely Retrieval. Retrievability of records within a period of time commensurate with the
importance and impact of the information contained in the record. (7.1.1)

Vital Records. See Attachment A Section 4.0.

Windows Media Video (WMV). A video compression format for video developed by Microsoft.

6.0 RECORDS

The following records are generated during the performance of this procedure:

* Active Records Transmittal form (A-6003-520)
* Electronic Record Authorization (An electronic form retained by LMSI)
* TOC Record Storage Area (RSA) Approval Form (A-6004-360)
* Vital Records Justification Form (RL-F-243-2.1)
* Records Transfer Form (An electronic form retained by LMSI)
* Records Disposal Notification (Maybe performed by email)
* TOC Records Destruction Approval Form (A-6005-889).

The record custodian identified in the Company Level Records Inventory and Disposition
Schedule (RIDS) is responsible for record retention in accordance with
TFC-BSM-IRM DC-C-02.

7.0 SOURCES

7.1 Requirements

1. ASME NQA- 1-2007 Edition, "Quality Assurance Program Requirements for Nuclear
Facility Applications."

2. DOE 0 243.1, "Records Management Program."

3. DOE 0 243.2, "Vital Records."

4. DOE-STD-4001-2000, "Design Criteria Standard for Electronic Records Management
Software Applications."

5. 36 CFR 1234.24, "Electronic Records Management" "Standards for Managing Electronic
Mail Records."

6. 36 CFR 1234.28, "Electronic Records Management," "Security of Electronic Records."
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7. 36 CFR 1234.32, "Electronic Records Management," "Retention and disposition of
electronic records."

8. TFC-BSM-IRMDC-C-03, "Information Clearance."

9. TFC-BSM-IRM-STD-03, "Unclassified Information Identification Standards."

10. TFC-PLN-02, "Quality Assurance Program Description."

7.2 References

1. DOD 5015.2, "Design Criteria Standard For Electronic Records Management Software
Applications."

2. DOE 0 205.1A, "Program Cyber Security Plan."

3. DOE/RL-2010-35, "Hanford Long-Term Stewardship Program Plan."

4. Records Restoration Guidance for the Hanford Site, The User's Handbook (attached to
DOE Letter 9602774, dated 9/16/96).

5. RPP-13033, "Tank Farms Documented Safety Analysis," Chapter 12, "Procedures and
Training."

6. TFC-BSM-AD-C-01, "Administrative Document Development and Maintenance."

7. TFC-BSM-IRMDC-C-01, "Document Control."

8. TFC-BSM-IRMSE-C-05, "Marking Sensitive Unclassified Information."

9. TFC-ESHQ-ENV-STD-07, "Environmental Records."

10. TFC-ESHQ-EP-C-01, "Emergency Management."

11. TFC-ESHQ-QC-C-0 1, "Problem Evaluation Request."

12. TFC-OPS-OPER-C-13, "Technical Procedure Control and Use."

13. TFC-PLN- 17, "Document Control and Records Management Program Description."
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ATTACHMENT A - RECORD MATERIAL CLASSIFICATION

1.0 RECORD MATERIAL

Federal law (44 USC 3301) states that records are those classes of documentary material that may
be disposed of only after archival authority is obtained. The statutory definition of "records" is:

"...books, papers, maps, photographs, machine-readable material, or other documentary
materials, regardless of physical form or characteristics, made or received by an agency
of the United States Government under federal law or in connection with the transaction
of public business and preserved, or appropriate for preservation, by that agency or its
legitimate successor as evidence of the organization, functions, policies, decisions,
procedures, operations, or other activities of the government or because of the
informational value of the data in them."

Federal Regulations, 36 CFR 1220, Federal Records, Subchapter B, 1220.18, What definitions
apply to the regulations in Subchapter B?

"As used in subchapter B-- Adequate andproper documentation means a record of the
conduct of Government business that is complete and accurate to the extent required to
document the organization, functions, policies, decisions, procedures, and essential
transactions of the agency and that is designed to furnish the information necessary to
protect the legal and financial rights of the Government and of persons directly affected
by the agency's activities."

Records consist of Quality Assurance and Non-Quality Assurance Records.

As such, information resources in any media that are generated or received under the TOC are
records when they are or should be preserved because they constitute evidence or contain
information of administrative, legal, fiscal, or historical value.

Record copy material is information that needs to be preserved because of its administrative,
legal, research, scientific, or historical value. For a specific office it is information generated or
received documenting that organization's functions, policies, decisions, procedures, and essential
transactions.

The Records Management and Document Control website presents a decision flowchart of the
factors to be considered in identifying record material.

The following factors are considered in identifying record copy material for your organization
and establishing retention periods.

0 Your office has primary record retention responsibility
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ATTACHMENT A - RECORD MATERIAL CLASSIFICATION (cont.)

* Original source of the information (was it created or received by your office and is it
related to carrying out your office's responsibilities?)

* The importance of the material as an integral segment of historical information

* The need of the material to support a legal claim or verify TOC and/or DOE position

* The value of the material for investigation or audit purposes

* The value of the material in support of another record.

2.0 NON-RECORD

Non-records are defined as:

Informational materials that do not meet the definition of "records." As such, non-record material
includes:

* Copies of documents that are maintained for information, reference and/or operating
convenience for which another office has primary responsibility.

* Preliminary drafts that do not represent or explain significant steps in the development of
the document.

* Stocks or inventories of published or issued documents maintained for distribution
purposes.

* Personal papers that are not used in or related to the transaction of Government business.

3.0 QUALITY ASSURANCE RECORD

Quality assurance record material is a completed document or other media that provides
documentary evidence that items, services, activities or processes meet specified quality
requirements. (7.1.10)

1. Quality assurance records are classified as "lifetime" or "nonpermanent" by the cognizant
document owner or their agent when authorized, in accordance with the following
criteria. (7.1.10)

2. Lifetime records are those that meet one or more of the following criteria:

a. Those that would be of significant value in demonstrating capability for safe
operation of the item

b. Those that would be of significant value in maintaining, reworking, repairing,
replacing, or modifying the item

c. Those that would be of significant value in determining the cause of an accident
or malfunction of an item
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ATTACHMENT A - RECORD MATERIAL CLASSIFICATION (cont.)

d. Those that would provide required baseline data for in-service inspections of the
item.

3. Lifetime records are required to be maintained by the plant Owner for the life of the
particular item while it is installed in the plant or stored for future use.

4. Nonpermanent records are those required to provide evidence that the QA program has
been properly executed, or show evidence that an activity was performed in accordance
with the applicable requirements but need not be retained for the life of the item because
they do not meet the criteria specified above for lifetime records. Nonpermanent records
shall be maintained for the identified retention period. (7.1.11)

For programmatic nonpermanent QA records, the retention period shall be considered to begin on
completion of the activity.

For product nonpermanent QA records, the retention period shall be considered to commence
upon completion of delivery.

3.1 Typical Lifetime Quality Assurance Records

A list of typical lifetime records containing information meeting NQA- 1-2004, Part I
Requirement 17, is located on the Record and Document Control website.

4.0 VITAL RECORD

The term "vital records" denotes records essential for Emergency Operations Center personnel to
maintain the continuity of government activities during an emergency. Vital records are
maintained as copies in the work location. The original vital record material is retained in a
secure repository away from the immediate work environment. Vital records are revised as
frequently as needed. (7.1.3)

The vital records program includes two basic vital records categories: emergency operating
records and legal and financial rights records (commonly known as rights and interest records.)

Because it is impossible to ensure the availability of every important document, sound judgment
must be used to identify vital records for protection.

Vital records are often sensitive in nature and must be identified, marked, and protected in
accordance with TFC-BSM-IRM SE-C-05.

Only the most recent and complete source of the vital information needs to be treated as vital
records.

1. Emergency Operating Records. These records, used by Emergency Operations Center
personnel, outline the essential functions of a facility or operation during or following an
emergency. Not included in this category are those records used in normal facility
management, which can include alarm response procedures and abnormal operating
procedures.
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ATTACHMENT A - RECORD MATERIAL CLASSIFICATION (cont.)

2. General Management Records. These records would be used to re-establish control
following emergency situations. Examples include:

* Building Emergency Plans
* Hazard Assessments
* Safety Analyses
* Drawings
* Procedures
* Disaster Recovery Plans
* Contingency Plans
* Call Lists
* Equipment Specifications
* Plant Layouts
* Floor Plans
* Essential Drawings.

Records included in the vital records category are determined by respective managers and
approved by the Emergency Management organization in accordance with
TFC-ESHQ-EP-C-01.

3. Rights and Interests Records. These records are required for the preservation of the
rights and interests of individual citizens and employees.

Legal Rights Records. Records for which the company is the statutory office of
record. These include records such as payroll information, financial interest
(beneficiary designation, next of kin, benefits records, etc.), equity in retirement
funds, proof of ownership, and legal proceedings and decisions.

Fiscal Records. Departments and agencies should safeguard copies of periodic
summaries of financial status, records of significant amounts of money owed to
the company, and records of debt owed by the company. Procurement records
are not included in this category.
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ATTACHMENT B - RECORDS MANAGEMENT REQUIREMENTS

1.0 GENERAL

The records management requirements identified below are applicable to records and the systems,
processes, and storage facilities employed to manage records. Implementation of the controls
necessary to meet these requirements will satisfy requirements currently invoked for compliance
for record types, including those classified as Quality Assurance (QA) records in accordance
with TFC-PLN-02

Records and non-record material pertaining to current or pending litigation and investigations or
Freedom of Information Act (FOIA) matters or to exceptions taken by the Government
Accountability Office (GAO) shall be retained until the litigation is settled, the FOIA matter
resolved, or the GAO exception is cleared.

Records maintained on individuals shall be protected from disclosure in accordance with the
requirements established in "The Privacy Act of 1974." Requests for records covered under the
"The Privacy Act of 1974", other than by the individual to who the records pertain or the
employees that maintain and process the records, shall be coordinated with the WRPS Office of
General Counsel.

Create or receive documents in accordance with procedures governing the preparation or
submittal of each specific document. (7.1.10)

Apply appropriate document control requirements based on TFC-BSM-IRM DC-C-01.

Originals or copies may be designated as record material. The records system should provide
methods for authenticating copies of original records when the original record is contaminated or
lost and a copy of the original record is available.

2.0 REQUIREMENTS

2.1 Authentication

Statements of authenticity, handwritten signatures, electronic signatures, or any other means that
ensures traceability to a specific individual or organization of authentication and associated date
are acceptable methods of authentication. If initials or codes are used for identification, then a
system should be established to ensure traceability to the authenticating individual or
organization. Electronic documents shall be authenticated with comparable information identified
above, as appropriate: (7.1.1)

* With identification on the media; or
* With authentication information contained within or linked to the document itself

1. For hard copy records, include in the signature portion of the record the typed or printed
name of the individual responsible for preparing, approving, and/or validating the record
when appropriate and ensure the signature is entered using a permanent ink pen. Use of
pencil or water-soluble ink (most felt tip pens not inscribed as "permanent") is prohibited
in record material.
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ATTACHMENT B - RECORDS MANAGEMENT REQUIREMENTS (cont.)

2. Documents shall be considered valid records only if stamped, initialed, or signed and
dated by authorized personnel or otherwise authenticated. If the nature of the record
(such as magnetic or optical media) precludes stamping, initialing, or signing, other
means of identifying the record as complete by authorized personnel are permitted.
(7.1.10)

3. Blocks or fields on forms that will become records that are not filled in shall be marked
as not applicable (N/A) or have a line drawn through to eliminate any perception of
missing data or an incomplete record. In instances where it is not practical to mark or
line out unused blocks, procedures that address completion of the form shall provide the
detail necessary to demonstrate that a completed record contains all required information,
data approvals, etc.

4. Records shall be legible, accurate, and traceable to associated items and activities and
shall reflect completed work and demonstrate compliance with applicable requirements.
When total legibility cannot be achieved, try to obtain a better copy if unsuccessful
records shall be identified as "best available copy."

5. Maintenance of records shall include provisions for correction, replacement, retention,
protection, preservation, traceability, accountability, and retrievability.

2.2 Correcting Records

1. Records may be corrected in accordance with procedures that provide for appropriate review
or approval by the originating organization. Such corrections shall include the date and
identification of the person authorized to issue such corrections. (7.1.11)

2. Corrections to completed inactive records that have been retired to the Records Holding
Area (RHA) shall be accomplished by supplementing the record with the correct
information. Supplements shall be documented on a "Records Transfer Form" (available
through the Records Management Access Portal (RMAP)) and shall identify the record
being supplemented and the reason for the supplement. The information being modified
by the supplement shall not be removed from the original record. Supplements and
superseded records will be identified as such on the records retrieval index.

3. Corrections to hard-copy documents designated to become records shall be made by
drawing a single line through the incorrect information and entering the correct
information as close as possible to the original information. Incorrect data shall not be
obliterated by the use of "white out," correction tape, scribbling, erasures, or any other
method. The signature or initials of the authorized individual making the corrections and
the date of the change shall be recorded adjacent to the correction.

4. Corrections to completed records shall be approved by the record's originating
organization. If the originating organization is no longer responsible, the new responsible
organization shall be identified. (7.1.10)
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ATTACHMENT B - RECORDS MANAGEMENT REQUIREMENTS (cont.)

2.3 Storage

I. Submit record material to the one of the following for file management.

* Document Service Center (DSC)
* IRM Service Provider, Internal IDMS POC Internal Department records

processor for processing into IDMS
* Approved Records Storage Area (RSA)
* Records Holding Area (RHA).

NOTE: It is preferred, to the extent possible, that hard copy records be processed and
stored electronically in the Managed Information, Electronic Records area of IDMS.

2. As a good business practice, e.g., multiple page records will be paginated (number and
sequence of pages identified or by program generating record) in a manner that allows for
easy reassembly of the record in the correct order.

3. Procedures that generate or process records shall:

a. Identify the records generated through use of the procedure
b. Identify the file management area or record keeping system
c. Specify any special handling, storage or turnover requirements to be employed

for in-process documents or active storage of completed records.

4. RSAs must store records in one-hour fire rated containers, unless dual storage facility
requirements are met.

5. Dual facilities, containers, or a combination thereof shall be at locations sufficiently
remote from each other to eliminate the chance exposure to a simultaneous hazard.

6. RSAs must store records at a predetermined location(s) in containers, or a combination
thereof, constructed and maintained in a manner which minimizes the risk of loss,
damage or destruction from the following:

a. Natural disasters such as winds, floods, or fires;
b. Environmental conditions such as high and low temperatures and humidity;
c. Infestation of insects, mold, or rodents.
d. Dust or airborne particles.

7. Activities and items detrimental to the records shall be prohibited in the storage area
including food and drink.

8. Access to the processing, storage, and retrieval of records shall be limited to authorized
personnel.

9. Provisions shall be made to prevent damage from harmful conditions (such as excessive
light, stacking, electromagnetic fields, temperature, and humidity), as applicable to the
specific media utilized for record storage.
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10. The storage arrangement shall provide adequate protection of special processed records
(such as radiographs, photographs, negatives, microfilm, and magnetic media) to
preclude damage from moisture, temperature, excessive light, electromagnetic fields, or
stacking, consistent with the type of record being stored.

11. Transfers of active records between organizations, facilities, and active storage locations
shall be documented on the Active Records Transmittal form (Site Form A-6003-520).

NOTE: The Active Records Transmittal form is used exclusively for transferring
completed record files. It is not intended for use with in-process documents or
distribution of controlled documents. Retirement of inactive records to the RHA is
documented and approved on the Records Transfer Form (available through RMAP).

2.4 In-Process Records

1. Protect in-process records using a graded approach.

A graded approach to the protection and storage of record material for example, if the
record would be very difficult, costly, or impossible to recreate, it should be stored in a
one hour fire rated cabinet. If a record could be recreated in a few minutes, special
handling may not be necessary. For most instances, it is recommended that in-process
documents designated to become records be kept in file cabinets, desk drawers, or
covered bookcases, when not in use and at the end of the day. (7.1.9)

2. In-process records must be protected from damage or loss.

3. Expedite the development of in-process documents to lessen the loss of quality-affecting
information. )

2.5 Records Inventory and Disposition Schedule (RIDS)

1. DOE records shall be assigned an appropriate retention schedule selected from the
NARA General Records Schedule (GRS) or the DOE Records Schedule (DOERS) and
the records shall be maintained in accordance with the retirement, retention periods, and
destruction direction provided within the assigned schedule. DOE authorization for the
disposition of records is granted via approval of records retention schedules.

2. NARA approval of records schedules and revisions to approved schedules is requested
and documented on Standard Form SF 115, "Request for Records Disposition Authority."

3. DOE approval is required for new and revised DOE records schedules. Approvals are
requested and documented on DOE F 1324.5, "Request for Records Disposition
Authorization" forms.

4. The unauthorized destruction, alienation, or damage of records shall be reported to the
Records & Document Control Manager in order to comply with the requirements
36 CFR 1228.104, "Reporting."
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5. IRM Service Provider periodically generate reports from IDMS regarding records that
have reached the end of the prescribed retention periods and transmit these to the

Company Records Specialist for approval to destroy (this step includes the expiration of
all holds placed on affected records).

6. Review eligibility for destruction report with Responsible Manager, Records and
Document Control Manager and Office of General Council and indicate approval or
justification for continued retention on the report and return to IDMS Administration.

NOTE: At anytime if there is a moratorium or legal holds pertaining to records
destruction it takes precedence over any scheduled destruction of records.

7. Remove/delete expired records that are approved by the responsible manager and the
Records & Document Control Manager for destruction from IDMS. Flag records for
extended retention based on the Records & Document Control Manager's justification.

2.6 Lost or Damaged Records

1. Records damaged as a result of fire, water, etc., shall be restored, to the degree practical.

2. Lost or damaged records shall be replaced, when practicable. Replacement records will
be verified by the record authority (original generator, recipient or designee) as true and
accurate representations. Lost or damaged records that cannot be replaced will be
documented.

3. The willful and unlawful removal, destruction, damage, or alienation of government
records shall be subject to the criminal sanctions (fines and imprisonment) mandated by
Federal law.

4. If a record is lost or damaged contact the Records & Document Control Manager
immediately for specific direction on how to replace, restore, or substitute the lost or
damaged record.

2.7 Contractor/Supplier Records

1. Contract specifications shall protect the government's legal title and control over
audiovisual media and related documentation.

2. Deferred ordering and delivery-of-data clauses and rights-in-data clauses shall be
included in subcontracts issued by the TOC whenever necessary to ensure adequate and
proper documentation or because the data have reuse value to the Government. The
documentation required, the quantities of copies of record material, and the media on
which the record is to be submitted to the TOC shall be contractually specified. A
transmittal form that identifies the following information relative to the records being
submitted shall be used for submittals:

* Title or subject identifying the contents of the record
* Record date
* Name of the submitting company and originating organization or function
* Document number, or tracking number aiding in record retrieval.
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3. Contracts that include electronic data deliverables shall require delivery of sufficient
technical documentation to permit the TOC to use the data.

4. Records maintained by suppliers at the supplier's facility or other locations shall be
accessible to the TOC or designated alternate.

5. Records accumulated at various locations, before transfer, are accessible to the owner
directly or through the TOC organization. Submittals are inventoried, receipt
acknowledged, and processed in accordance with this procedure and implementing
documents.

6. The supplier's nonpermanent records will not be disposed of until following conditions
are met (as applicable):

* Items are released for shipment, a Code Data Report is signed, or a Code Symbol
stamp is affixed

* Regulatory requirements are satisfied

* Operational status permits

* Warranty consideration is satisfied

* Purchaser's requirements are satisfied.
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1.0 GENERAL

Electronic records are generated in a variety of ways. Text type documents and data are received
from both internal and external sources and are developed using a host of office automation
packages such as electronic mail, word-processors, spreadsheets, databases, desktop publishers,
and electronic data interchange systems, with a variety of file formats. Data is generated,
processed, or collected within data systems as the result of data manipulation or calculation
protocols programmed into the data systems. The "Best Basis Inventory" records created within
the Tank Waste Information Network System (TWINS) and process control system records are
examples of records derived from data systems.

2.0 ELECTRONIC RECORDS

1. Record material transmitted or received via electronic mail or text messages shall be
preserved in hardcopy media and maintained within appropriate record files or in
electronic media in approved electronic record storage systems. This includes identities
of sender, addressee(s), date and time messages were sent, date and time of receipt,
and/or acknowledgement of receipt or access by addressee(s). (7.1.4 7.1.5)

2. Computer hardware and software used to maintain, index, store, or access records shall
be maintained and access controlled to ensure accountability, reproducibility, and
protection from loss.

3. Documentation pertaining to electronic systems used to generate data designated to
become record information shall be managed.

4. Processes must be in place to ensure that the electronic records are accessible and
readable throughout the retention period.

5. Data and/or information are considered to be in-process information from the time of
creation until it is used. At the time of use, the electronic data becomes record
information and, as such, is required to be captured and authenticated within a hard-copy
record, or transferred to an approved electronic records system.

NOTE: Procurement and financial records are generated and stored in the Business
Management System (BMS) which has been approved by the RL Records Officer for
storage of these records. The BMS is an authorized exception to the requirement for
certification to DOE-STD-4001-2000.
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Regardless of the source of the data or information selected for preservation as an electronic
record, the requirements identified are applicable. Their purpose is to ensure that electronic
records are maintained in a manner that affords the following:

1. The integrity and authenticity of electronic records is maintained and demonstrable from
the point of generation through use, storage, and final disposition.

2. Electronic records are preserved in a retrievable and usable manner throughout their
scheduled retention period and no records are destroyed before expiration of their
prescribed retention period as stated on their Records Inventory Disposition Schedule
(RIDS)

3. Software and hardware changes to accommodate evolving technology are compatible
with legacy records.

4. All WRPS electronic records are stored within approved systems authorized by the DOE
Office of River Protection (ORP) Records Officer and the WRPS Records & Document
Control Manager for the storage of electronic records.

5. All records series approved by the WRPS Records & Document Control Manager for
storage within an electronic records system are documented on a DOE F 1324.5 form.

While many information management systems are in use throughout TOC operations that
facilitate creation, import, processing, and interim storage of information, most do not have the
functionality and controls necessary to meet the needs for archival storage of electronic records.

This attachment identifies the requirements invoked by 36 CFR 1234, "Electronic Records
Management" and the recommended standards identified in DOE-STD-4001-2000, "Design
Criteria Standard for Electronic Records Management Software Applications" that are derived
from U.S. Department of Defense (DOD) Standard DOD 5015.2 of the same title. These
requirements pertain to all WRPS electronic records and the data systems used to generate,
manipulate, and maintain in-process raw data designated to become record material.

The Integrated Document Management System (IDMS) is designated as the primary repository
for storage of TOC electronic records. The IDMS is implemented using a commercial-off-the-
shelf (COTS) product (Open TextTM Livelink@). Because the records management module
provided through the software is certified to DOD 5015.2, specific requirements directly related
to the storage system functionality and structures are not addressed within this procedure. Any
other systems authorized to store electronic records will be certified to DOD 5015.2, or otherwise
verified, to provide the controls and functionality necessary to satisfy all requirements identified
within that standard. IDMS meets the requirements pertaining to dual storage in electronic
format. It is backed up weekly to tape and the tape is shipped offsite. For everyday processing of
information into the system, it is written to a server located in Building 339 on the Hanford site
and also onto a server located at the Federal Building at 825 Jadwin. This is a distance of four
miles and meets the distance requirements. Hard copy records can be reproduced from IDMS
when required.
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3.0 CREATION OF ELECTRONIC RECORDS

I. Text documents designated to become records upon completion are converted to a neutral
format and submitted to an approved electronic records system for storage at the time of
completion.

2. Raw in-process technical data maintained in a database or other electronic data
interchange system is not electronic record material. Output produced from the data is
considered electronic record material. The output is captured in a document (in a
preferred format) and transferred to an approved electronic records system at the time it is
actively used to quantify or measure a tolerance or a reading, support or arrive at a
decision, report a condition, demonstrate compliance, etc.

3. Required approvals, authorizations, and concurrences are documented through the use of
digital or electronic approvals and through access authentication via personal
identification numbers (PINs), passwords, etc. The degree of authentication required for
a given record is predicated on its content, use, and historical significance. Records that
contain contractual (legal) information or executive-level management transactions and
decisions will require either electronic or hard copy handwritten signatures for
authentication. Handwritten signatures may be imported into the electronic records
system as a TIFF image through scanning of hard copy documents for future reference.
Those records that document routine business transactions and work activities may
employ less rigid forms of electronic authorizations, approvals, and concurrences
authenticated through the use of the following access controls:

a. Preservation of the workflow histories for documents processed within a
document management system such as IDMS, retaining a record of participant
activities associated with the workflow process.

b. Use of PINs, passwords, and network authentication controls to manage access
security to the degree necessary to validate and authenticate actions to
responsible individuals.

4. Use of digital or electronic signatures is accomplished through use of the following:

a. The E-Sign module provided with the IDMS produces a certificate of
authentication.

b. Electronic and digital signatures provided with documents submitted from other
systems.

c. If an electronic signature technology separates the signature from the rest of the
record, it must be associated in some way and captured in the record system to
preserve the complete content of the record. In these instances, submittal of
electronic signature records and metadata along with the electronic record will
facilitate preservation and association within IDMS.
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4.0 TRANSFER/IMPORT TO ELECTRONIC RECORDS SYSTEM

I. When record copies of email messages have been transferred to the electronic record
system for archival storage, the identical email version has no continuing value to the
email system user and may be deleted. (7.1.6, 7.1.10)

2. Records created in non-neutral formats such as Microsoft® Word, Excel, PowerPoint,
etc., must be converted to a PDF file format or other neutral format by the organization
responsible for submittal to the records system. If the organization cannot render to PDF,
the Information Service Provider using a module providing renditions will perform the
task upon request. (7.1.5)

3. If the record cannot be rendered to PDF then one of the following neutral formats may be
used. (7.1.4)

* Tagged Image File Format (TIFF)
* Graphics Interchange Format (GIF)
* Joint Photographic Experts Group (JPEG)
* Extensible Markup Language (XML)
* Windows Media Video (WMV)
* Moving Picture Expert Group (MPEG)
* HyperText Markup Language (HTML)
* Text File (TXT)
* Portable Network Graphic (PNG).
* Comma Separated Value (CSV)
* Text (TXT)
* Message (MSG).

4. Organizations retiring records in non-neutral formats that contain complicated structures,
special characters, subscript, or superscript will obtain prior approval from the RM/DC
Manager to use formats. (7. 1. 10)

5. Documents containing controlled-use (sensitive) information (CUI) will be identified
with the appropriate required identifiers and restrictive legends to ensure that access is
controlled. (7.1.6,7.1.10)

6. Obtain approval for any deviation from one of the above file formats from the Records &
Document Control Manager.

5.0 STORAGE OF ELECTRONIC RECORDS

1. All TOC electronic records will be stored in systems (records management applications)
certified to DOD 5015.2 as required by DOE-STD-4001-2000. Non-certified systems
may only be used for interim storage of electronic records when specifically authorized
by the WRPS Records & Document Control Manager. (7.1.4)

2. The IDMS maintained by the IRM service provider, is the designated electronic records
storage system for TOC electronic records. (7.1.9,7.1.10)
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3. Record content, legibility, and retrievability will be maintained when records are
duplicated or transferred to the same or different media for the purpose of maintenance or
storage. Such duplications or transfers will be authorized by the Records & Document
Control Manager. (7.1.4)

4. Tank Operations Contactor personnel will have direct access through their work stations
to the IDMS for submitting records for archival storage and for "read only" access to
stored records throughout their prescribed retention periods. (7.1.4)

5. If native file format documents accompany PDF or other acceptable formats of records
within IDMS, they may be accessed and downloaded by TOC personnel to facilitate use
as a master for future revisions.

6. Electronic records that contain controlled-use (sensitive) information are protected from
unauthorized disclosure through the use of access permission features within the IDMS.
(7.1.6, 7.1.10)
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